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O ABSTRACT 0O

Worldwide, iron deficiency anemia (IDA) is the most common nutritional deficien-
cy, and its management remains a challenge in many cases.(OIT)Oral iron therapy, in ap-
propriate doses and for a sufficient duration, is an effective first-line strategy for most pa-
tients.But some patients do not experiencean optimal response to(OIT).The need is still
current and clinically relevant for predictors of response to OIT. Hepcidin-25, a major reg-
ulator of iron metabolism, may be use as a reliable guide for the use of iron and be one of
them.112 patientswith IDA were enrolled in this follow up clinical trial, Selected from two
university hospitals in Damascus between JUNE2015 and JUNE2016. For patients who
met the inclusion criteria, Baseline CBC, iron studies, and serum hepcidin-25 were meas-
ured,and then they received a 14-day course of oral iron (ferrous gluconate 325mg/ 3 times
daily). Patients who achieved <1g/dl increase in Hb in 14 days were categorized as “non-
responders”. Screening hepcidin levels were (40.18+ 86.35) versus (6.37+£10.37)(p=
0.041)innonresponders versus responders to oral iron trial. HepcidinCutoff of >14.3 ng/ml,
showed sensitivity of 40%,specificity of 90.2%, andpositive predictive value of 60% and-
negative predictive value of 80% for predicting nonresponsiveness to oral iron.We con-
clude that serum hepcidin25predicts poorly nonresponsivenesstooral iron therapy in IDA
patients, but it is superior to ferritin and TSAT for this purpose.

Keywords : Iron deficiency anemia, predictors of response to OIT, Hepcidin-25.

*Prof of Biochemistry and clinical Biochemistry. Chef of Medical laboratory department. Fac. Of Med-
icine. Damascus University.

*Prof of Immuno-Hematology and Blood Transfusion. laboratory department. Fac. Of Medicine. Da-
mascus University.

®Master in laboratory Medicine. Medical laboratory department. Fac. Of Medicine. Damascus Univer-
sity.

208




Tishreen University Journal. Health Sciences Series 2017 (2) 3l (39) Aladll daacall o slall @ (13 daala Aok

- -

dadia

02 el b padd (ol 2 Capmy G legps JSY) 503300 jgad) IDAYSD) Jom adll 8 aay

LS caall (aje 28 (pe s Loy Aplihall o Led DU Aila) el (laldl 8 2,30 ¢ g 2 4gan Caladg
b vaall i Crsaal) 8 bl Y saall gead) jiall (it sl e sadieall 35030 Glall o
5 Aball Akl lieall o Aediall Glalll 8 Gl zoho i L [3]dia (<0 pabaidl G Jixe
dades b e aalill 880 ol 4 Ly gl Jasad) (e a3l o LS ¢ Aiadal) g hally aliaia) ¢ g
Tlond) 8 cpestially Jlasl die Lagiad saall Jou adll il ol o 58 gl ol Sl piai e
i) pmyall die Allady Ailke peg AaDle Ayl oy Ligad waall CDLKa sl oW (il of iy
S st Znyysll il asiundlly (O1T) gsadll 2L Asllaall Gouatiosdll 2 iajall maaly Laiy

bl (s aaly rtlly ¢ Ol 5 QLR (e Ldiia Clisine IDAYY Gom aall 8 ucy
505 Aals %92 Lyl aaal) Jse i) Jofis 302 dad die iyl o Cuaf6] sl (555 Allal
e wall e algiy Shplgdl) Ny Cabiad) ol g sl Gl (B Gpatiiall i (U [7]%83 Al
g peall LS ATl el 3 Bl (el b ccudl el (i [6] Jef@2100-60 il o8
([8I(MCH) _Laws sl 48l (oliad 8 dumidie agilay Al limdd) 2 W) Chein ) (5% Cisas 320 gl
[9]microcytesaaall s paa jeall GL)SI aaty LS

ple Cptmungl) GLES) 5 [10] wasl) (s o adadlaall (8 il (g udl= Ggamanell saall ()
ADle S Laie2004 dle auall  anal) Gl 8 Gned) 550l Gueall agill ¢las 2000
— Optseangl) [12 (11T ooiyous i) @yais glladind (aiad cniseanell o zlagl 8 magi Cum oy gug il
i) A8 L) ) gt el 0men 25 e 3% sila SIS 2.7 allacys i 56825

Apand D 0 8s . gl 50 g paall amgll aaall Jhak gac FPNT 0y s 8. ol gl 5 S) o 21l
slie miall 8 Aygmall WAL caclall sLaal)ladill 1) soal) Jiy dDle L) ) pdlsall aen 8 Ale
aalg Sl dgleiall Agshad) 45lall dag 0 gae ) mhand) ey Al WDAD Lyl #haud) cilallil
05505 AV iy clei s canl (3l 8 e gpaenell T w cliaslnia [13]( el ol
Cipmsste) (s5inse (ol (IDA mje v Jine (g puly 58 Cptpenel) O A iy [14] 6 esl S0
Dme @ (i i) b sl Alls Cilewdss JalSH aall slaxd (e JS Lk DLaal oS 8 L)
&y STRF Al el e Jie apaad) Alad Laal) Clpadiall a4 san s aaall
17 16]¢ buall sl ¢ hpaadl LAY Aoy Ll 4 Qladl) (ggimas ([15]ZPP )55 50

o anl ASm Layis apaall gl Gabiaiel) bagli g andl QL Lol Uass el (a4
Gl 8 sl Slatial G a Gevnedl 1) 05 ) Gl sl Aulal) cV Wl padad sl 4335
llysall e oyl Ciagind 2016 alalios Gl 8 .[9] sl Galiaial Caniay Lo dyseall 5yledall s
Ladis Cpvsmnl) 3ons OF G ol Cptmnel) DAl daall Galiaial 8 43Sl o ladY) b Lie i)
gl al DMTT il Slisaedl) Jillly FPNT - 0iysas 5l e IS8 RNAM  Jlyall Ul il s

209



e ran ssadll 2paall Aallaall aial) avey 405l 8 Cptinel) 550 au

e ginll (o aall Galiaial Jady Ml HCPT aell Jaladl (4615 5ally (sl sDOYTD adall o5 S sinl
J19] dihias aaa ilaay elanal clud die apaall paliaial go Lo canliiy el [18] 520 Gl e

caaly ol Aled Aallens ek ) dsiuss auls 3aa% e 5 waall e pal) il dylie Juadl o)
anly Juadla 13) cohpand) QN 6 aall Jlad Jlailys aal) aliaialy o duaiiall 430 sy (s
S Ao fiae Cilanly agasl 2alall[20] sl aladinl asloridl) saadl 5o ()5S 8 dalleall 4pa 5l
abiatial G (s ) 38 03] iy by Talag Bpainna JI55 Lo (gsadl) apaally dalleall o)
Dlaiul g2 bl (o anlsS sl 138 alasin) (Sed dliadll (papued) Cligine g L)) (goadll 3aal)
cgoadll sl Aadlaall aaal) Gem pall 88 uliadl)

S Onbian (daye die BGY) Cptmngl) Ciligive (alE DAl 038 Cing 1 ddlaaly i) Lpaa
g Lo eggsadl) aally adlaall Llaiol) pans (ot puly i) aladtind 4la) iy sl 5a o)
aall ) (ol JENIS (goadl) mpanll aladinly ohp Jlads aupe IS0 Zaadall DA 4ua sy
e Al A8 At A ol pcal) Ciilys ¢ myya) e Ayl A8l gl i sle. sl
.Jsall

10dsag Cad) @ik

e ptpLa) 5 aall eay adll sy agisbial Ly aids (AU Gmnpe 112) 4dalal) 4ol o3a i
8 yfiusall A8sall 321 2235 . 2016 s 2015 Ohuia Gn e By 8 Gumalall a5y slulsall Ladie
(CBC)Jalias sty oaimpall psand gyl Al daldl) LLEN] e o5 Gane JS (3o sl Jsaal
& Lad) Auwsiy oy oS35 Bl Jyfg 112HD Climal) e e Joaal) ulas culid) 385 .ol Alls 4y
Jabaall 038 sdie AT ey o waall Hem pall 8 Cu OIS Leage o/ 100 2pindlls % 2025 il
Loss 14 5300 (3adll aaall Guadle duatl pmal 5 calian 3 (I 25 —Cpmanedl ssine (ld
ast 14 amy sy (gyeaminll 3a]) (e 30100 Jolay e (sl (Lasa e 3 =3/ 325 saaall ciliS5le)
Oo U85 Aatlaall Llaiu¥) sy sl sl gl (gslalls soadll ayill sale) 5 (gsaill apaally Z3all
Lzl Ll Cingli . gsaill apally dallaall Lnias 22 (J3/g 1<AHD) 5 Ciliadll o liwas ) jal
gl a3y (%02)anmsiy S caayll Ca3alls (%51.2) Loy 550 I a3l aaad) Gsmg ) il
(%45.1) dawsy 5SL Sl A8 Liall cilajilly aliaiall) ¢ guss 03300 ¢ g Caaia A e lads (%3.6)
cgsadll 3l At aney 5all A0 Y1 el o aladid A0S A s duhall s28 (e Caagll IS

L) s V) lisaall Slea alaiuly (aype JSI CBCULS ad dlasi s ha) o 1
-(Medonic)
IRON — FERROZINE ) zasiall aladinly Joaall das (el 230 auaall Als 4 2

(UIBC — FERROZINE sl alaiuly spaall dlayf )l 3leay) 4l (BioSystems—(SPAIN)
—zsiall Al o3 — Lanall Sopel V) lasSl Slea e 40l 34y,LIL BioSystems—(SPAIN))
1A lal Aaleall CuaTsat% g LY dus Glua &35 (ChemWell)

%0 100% (aall dday)ll ddlaa) daidl/2all) = Tsat

210



Tishreen University Journal. Health Sciences Series 2017 (2) 3l (39) Aladll daacall o slall @ (13 daala Aok

—aiYl Ll feliadl il dlgiDirect ELISA) 4y aladinly gyl 1yl (ol 3
ASH8 (e Bafinselae sl B3y MY g ()l il L) e 835l o 53l
(DiaMetra, ITALY)

Liyal felial) Sl A0GC-ELISA )i sasiuly gl 1 25— nnel) (s 4
( DRG® Hepcidin 25 ELISA)sasiass ¢ Gaamenell Alall s s 418 sl plasinly (dpadlal) — o330
(ApDia, ELISA Plate washer)‘"sﬂ dule Hlea alasin ezj(DRG Internatonal, Inc., USA) Syl (e
.(HUMAREADER P**) _1i (5,8 3lgas

(version:20.0) SPSS _jlasy! zalipll aladiuly i :dyilasy) dujl

Al i aread @lamall Gihat¥ls el il Glus o

gt T HWA) Gulah Gllawgiall G 45)lsdl @

COgam WA A gaal) O prdially maad) Als Gl gy Cpasaned) oo bl V) dulne

et ey Lo lai Lt any Jeadl) (st ail Cilnys) £ L) @

cmen gl lasiy) e aladiuly A0 adey fovie gamn sl i) sl LS lasle

aills e silly Apubal) Cluay Jniall cind daluall Gluas Cpasaned) a8 Jal g0 ROC iais oo
Lpadl) L)V A Glany Bie G dad die ) adey £oieS Cpaangl] Aulllls Alay) Ayl
.Diagnostic odds ratio

.p-value <0.055a8 xic gsima 5yl 22

:@lﬁ.ﬁ\

ol Jsiia (pan ()53 65 L) 106) Ganyel 12 e Ayl e

Ao garay Oamaiual) Ao gara Gm Cpseunglly Baad) Glaalyy cladd) Ga JSI 46T 2l 45l .1

o)) e
Ortsmasglly Baad) Clandly 5 laadd) (o JSI 46N adll) cp A3)l8a Gy (1 9200)
as 14 3aal (59adl) Bl Aatlaall Cpatival) dis g (puaiuall sic
iud Ol Onaidl e siasll clasy) il
Pallaiay)
0.000* 9.71 10.6 Tsgid (03¢ )stasl
(1.08) (0.78) (bl Cila¥l)
11.6 -7.3 11.9 -8.6 Llal) Zagille Ll 2ol
Jadll aas
0.061 32.34 35.94 Jasgid)
(21.6) (24.67) (woheeal) i)
92 -6.6 103.5 -5 Llall dagille Liall 4ol
Ayl )l e
(Jy/gs) sl
0.000* 468.77 387.91 L gidl

211



e ran ssadll 2paall Aallaall aial) avey 405l 8 Cptinel) 550 au

(88.78) (81.84) () alas)
651 -212 692 -228 el Aagille Ll ol
(%) L) A
0.428 8.31 9.31 Jassidll
(5.82) (6.07) (ol Cilymiy1)
23 -1 24.5 -1 Llal) Zagille Laal) Lol
RES
0.055 16.96 38.9 Lo gidl
(10.25) (59.7) (bl Cilayl)
58 -5 303 -5 Ulall Aagille il ol
(JafE) el
6.37 40.18 Lo iall
0.041* (10.37) (86.35) (el ity
73.89 -0.77 383.1 -1.58 Llal) Aagille Laal) Lol

. T-student L) (e
e 5230 5 Cumine82 ) (spadl) ol Aallaall LD lad myall g5

Dk e (1) dsaadl e Oy

Cpniad) die Lia(40.18% 86.35) puntiuddl 2 vie Liliaa) ala (S5 ol (o) a8 il
s el cpmaiudl e desenn b opipailly Gladd) 409 o) <ail$4.(6.37£10.37)(p = 0.041)
Aayl danll A0V all Wil Je( p= 0.055),(P= 0.000)Cpnivsall e sana b lgie Lilian) ola
468.77 £ 88.78 vs. )opuniuall e Jilie Cpuaid) vie Liliaa) ala (S5 el s aaall
Ormniasall Jilie Cpuatis) e diedef il o LAY Al 4091 25 .(387.91 £ 81.84, p= 0.000
Lilas] b (& Al (S

sie Liliaa) ola ISy Judl OIS Gladll g of gt (AHD)Gliadll (siune G Ay
, (1.80620.643 vs. 0.393%0.354) (speill 1aally dadlaall (1o asn 14 desipaivallue Qe i)
.(p=0.000)

sOmatiug)l pfy Guuatual) ale dufial) Gfpitag Cptieng ) G Jald N A 2

O] € Ao ganay Cumaiaal) Ao gara dis Aadal) gAY addllg gl Co BN G 1(2J580)

LK e gend) (82) ppsninedl) (30) i) il slasy) ]
(112)

0.18 0.044 0.168 R (J5f¢ )limal
0.057 0.693 0.374 P

0.137 0.260* 0.244 R (09 d) ol 0m
0.149 0.018 0.193 P

212



Tishreen University Journal. Health Sciences Series 2017 (2) 3l (39) Aladll daacall o slall @ (13 daala Aok

0.620%* 0.431° 0.592%* R (%)g L2y A
0.00 0.00 0.001 P
-0.261** -0.093 -0.304 R (D9 i) ) A
0.005 0.405 0.103 P
0.285* 0.265° 0.446* R (Sof ) o)
0.002 0.016 0.014 P

Alaa) AV cld*

P b o (2ds0al)) e o

tiey Ol Guntodl e e (il Cptanel O Ailaaa) AN @3 dulay Ao dsas
. wizllle (R=0.285, P=0.002) 5 ( R=0.265, P=0.016) 5 ( R=0.446, P=0.014) JSS 32l

sy Cppatnsally Cppatindl e viep LY Ansisinel) G Ailan) AN I3 Aylay) ADle 25as
szl Je( R=0.620, P=0.00) s R=0.431, P=0.00) 5 ( R=0.592, P=0.001) JSS 3)eeal)

Al Al edlsinael) cp Ailan) AN 3 AluABDle 3ga cpilan (e senal) pan ie-
(R=—0.261, P=0.005) sl

R=0.260, ) pusiudl de sene vigladll dany Gaisnell o Lilas) AV @3 Lnse Al dpas
(P=0.018

tbany ) Wgaiss m Alaally Aygatl) lanlg)) (o Wby Gl Sligiea .3

b ) Gatngd) o as ek (3ds2a)

= ) sl JsY) )l el o
52.23+85.87 5.73+2.1 2.37+0.3 1.37+0.3 gl
11.15+0.27 10.44+0.25 9.6+0.28 8.5+0.58 S Gl
12.52+0.36 11.77+0.19 11.17+0.21 10.1+0.53 any oladll
dalladl)
1.27 1.33 1.57 1.6 liadl) (s
76.01+22.42 38.62+4.53 23.56+3.31 12.57+4.14 Jeadl aa
324.15+52.9 427.6+17.42 472.7+16.6 561.8+48.3 Adaylyl) dad)
Jaall
17.46+3.05 8.74+1.51 5.53+1.1 2.620.9 & L) Ay
52.71+56.83 18+1.56 13.57+1.35 7.1£2 Oyl

Slel lsind Ala) (J¥) apll Alae Jef ol al) 8 deadll s o (B3dsall) 4 seks

Glisine A gl (e lelia A alg) wbll all e syl g LEY) oy taally (il G
caal) aliaial (B piipall Cpanel) gsie Gaia we ke Cladl)

213



e ran ssadll 2paall Aallaall aial) avey 405l 8 Cptinel) 550 au

¢ ggadl) paally Aatlaall i) any Lih o) Cptngll e Ja 4
a0 A0la) Ay Uy (V] pad) (gpell apandly Andlaall YY) oo 6 Cpnd) 580 s o
Logistic ) (el Jlasi¥) ddad  aladiul gpedll aally dallaall Lladad) are Adlaialy Gl
s gsadll apaall i) ey Ly Cpanngd) o 0 - (4 Jsaall) Leday LS (Regression analysis
o= Jliin) Lty Gannell e sang 1 Waylaie 525 JS o Gl z3saill i 85, (P=0.016) Lslas) ola
()=1-0.961J. /¢ 0.039 jlsia; alzadll puua
COptpensl] (gl i) Jalaga 1(4J 522

Variables in the Equation

B S.E. Wald df Sig. Exp(B)
Step 1° HEP -.040 .017 5.812 1 .016 .961
P Constant 1.481 .278 28.287 1 .000 4.397

a. Variable(s) entered on step 1: HEP.

(Receiver Operator Characteristiccurve)  Atial) Jacial) PEWHES il

0o hbie 2 ROC Al Jadiall dpald jinia s o Gatanell 4500 55380 (3 Canill (e 23l
oA Al SR sl caat dalud) o W) Ldaad) 28) OS3AGESY cilulag)) Jilie 400 cilla )
(LAY Adagumal die IS uld  AAUCRoc sintall ciad Aaluall (uld50.5 & nie e HliaYy 1

%95 4gi(P= 0.006 <0.05)(0.671) AUCRrocpymnell Jsiall ciat Aaluall cualy Liufyy 8
il sl Aallaall LAat) ey tla Cptanaunsglh 13 (10220)[0.554,0.788] 5 Aadll Jlae (15
Cun g LAY Ay il e JS o gl (58 85 . (0.7> paial) it Aabuall) s e 4Ky
:(0.562) &Ly dauily (0.594) i pudll  Ssiall iad Aalisal) dad el

214



Tishreen University Journal. Health Sciences Series 2017 (2) 3l (39) Aladll daacall o slall @ (13 daala Aok

ROC Curve

0.8

0.6

Sensitivity

0.45

0.24

0o T T T T
0.0 02 04 06 08 1.0

1 - Specificity
Diagonal segments are produced by ties.

Ol Aatal) cat dalual) gags (1J2i)

sadl) 3ally Aallaall Llaial) ade 20s A Cpasengd) Aal dedll Gles 5 ROC inie (0
Al A5 Aally %60 Ay Ayt dadis %90.2 duegis %40 Luuluny Jo/as 14.3 bl dadl) il
%80

12 i€ daf3(14.3) pasmneliad (8 (soaill 3aally Anllaall It o Gae (e 30 (1
(IS b (%60) el 8 i b iy ida olad) (%40) Liasse

74 caiSi(Jofgs 14.3) namanglliag i (gsadll aally Aalleall laiad Gas (e 82 (1
S e (%9.8) e 8 iy ity iia b (%90.2)Liay e

G G LI Jasiyy xllaias 55 (Diagnostic odds ratio)duaduial) Laa ) s Clusys
IS Gpee LAY O e 138 1< Zpnail) o3 ulS 1) ¢(f sl 1 fpulaali= Tna V1 4 ylsa)
(Wan )Yl jlinnunel) of iy W(4.081 ) Jofis 14.3 Zed tie dpall o3a Caly . Junia 105 i
5l e 48)8 aal i gsaill waally Aalleall laiu¥) aey 305l 3504.081

215



e ran ssadll 2paall Aallaall aial) avey 405l 8 Cptinel) 550 au

A4S

(P = 0.041) ppnisall die Lgie Gauniasdll e die Llas) ala JS85 el annel) 28 culg
Oe ps 14 am unatid) e Qe il vie SI(Jyfg 1SAHD) Gliadld) (ssise 830430 culS LS
il Alai) adey 18 25— sl LY a8l o Lasy . (p=0.000) gsedll 3paalls dalled)
e OS e Gl (3585 38 50(%604naY) dysaiill dadlly %90.2 due i)y %40 drulual)) Jof/ii14.3<
aaall G ol iy las 240 cled [21]48500 dudyy cilia 5. ROCElinte Cava g LYl Ay 4ty
paxy e 25 (pasusnll Jof/320< dadl) iS5 ABlaie il ) Jo/as 100 ) Jusi (ppill a8 pe
i o 8 (%81.6 Anlagy! dysanl) Aaills %84.4 L silly %4134 mbunl) (ssadl) aall Llai)
plal) Jo/a1 2. 5 cpasanel dad o aaal) Sy Cpallaall (gseall Jlaill ampe il [22]A01 Ly
cgsadll apaally dalleall LlaiaVl pall L) dadl) o (%61.8 Lesills %81.3

& Ofalls Gavsaned) O olagl Bl 35 S sl Al Clasdssiniengd) o BLEY) Al b
£ L) danis e On s Blils (23 2138k saae ciluln by (R=0.285,P=0.002) Liu
125 24I21Jak el b LS (R=0.62,P=0.00)

S 7 3sas L 285 (P=0.016)Lilan) sl IS5 (goadl) wpanll Blail) piny cpuanael) b
0-039 Jlaias iliadl) e i Jlainl Lebills (pasmussel) e Bang 1 laglaie 3ol JS o (Sia
[26]A80Sliul ) s (1-0.972)J/£0.028 ey d3)lis .()1-0.961J. 9/

dad o (POOT) s oia 4ily (ggadl) daally Aallaall Blaiul) pomy foida (sl
Caaly Cum AK55aY 1 Al e i 138 5Ll s 0.7>(0.67) isiall i3 dalisdll C1nAUCRoc
s hadl Gl o s [26] 4t du ae 43a1(0.69.) Grasnell Jiaiall it dalid)
¢ (0.73) snial) at daball Cialy Cun (gsadll aaally dallaall LlaidU (Moderate) aalsio (g {oie
O G 38,60 Jubl el 435.(0.728) caiad) s dalusal) Cua ALl Auhall 3 gied il
LI a2y e lpeall AN (e aaall Jlaaly 23240 sl Jladll alasiedU aaY) :udl o vl
b5 1271 Ll Con 61380 e apanl Alasil 558y Janmy sl (meddly aaal) ses a2l )4l
25 Cpaanedl O aSE &8 Aillagy By (8 Gajal) sl peallls lan iy 129 Ciaca dilide 3jeen
[24] 25 waall oy EVsS g Aadlaall G Qliadd) st ladey ¢ i

- aall Aasiuly Alled Lsdle it spenal 8 4llA) e 28 Cpanel) (et Led Al 3eallid)

sl gilly colaliiiuy)

& sadinall) gaaall BliSsle e Aadaia Gleja (goadl) paal) Jolit aay liadl) sl ) @
) gl (g5 Ailie (mitiall Cpinel (553 el die Jumdl IS Togy 14 5l (L

Jaas b ¢ goadll 3aalls Aadlaall Ipmaion o (o) (ompalls L o 20590 25— cpvnel) ol (Sare
angis sl Jsm pdll i Guladl) el oWa die (gygpm s s e el (gsadll aall Aallaal
celay (50 Loyl maal) Gl peasiii aladiul dalledl

216



Tishreen University Journal. Health Sciences Series 2017 (2) 3l (39) Aladll daacall o slall @ (13 daala Aok

-l dalleall J Lo LIS Ladll Goanel) (uld slaely 1
iy ol e Ad) la g Lo pe 358N el (e 5T dlaclyy cluhyall e 234l £ 1ya) 2

clad O apaal) clhlacal sl ade 6 38 Cpanael) o

o UM

1. ZIMMERMANN, M.B. and R.F. HURRELL.Nutritional iron deficiency.
The Lancet, 370(9586), 2007, p. 511-520.

2. CLARK, S.F.lron deficiency anemia: diagnosis and management. Current
opinion in gastroenterology, 25(2),2009, p. 122-128.

3. KASSEBAUM, N.J., et al.A systematic analysis of global anemia burden
from 1990 to 2010. Blood, 123(5),2014, p. 615-624.

4. CAMASCHELLA, C.Iron-deficiency anemia. N Engl J Med,
2015(372),2015, p. 1832-1843.

5. JOHNSON-WIMBLEY, T.D. and D.Y. GRAHAM, Diagnosis and

management of iron deficiency anemia in the 21st century. Therapeutic advances in
Gastroenterology, 2011: p. 1756283X11398736.

6. PASRICHA, S.-R., et al. Diagnosis and management of iron deficiency
anaemia: a clinical update. Med J Aust, 193(9),2010, p. 525-32.
7. MAST, A.E., et al. Clinical utility of the soluble transferrin receptor and

comparison with serum ferritin in several populations. Clinical chemistry, 44(1),1998, p.
45-51.

8. THOMAS, D.W., et al. Guideline for the laboratory diagnosis of functional
iron deficiency. British journal of haematology, 161(5), 2013, p. 639-648.
9. IOLASCON, A,, L. De FALCO, and C. BEAUMONT.Molecular basis of

inherited microcytic anemia due to defects in iron acquisition or heme synthesis.
haematologica, 94(3),2009, p. 395-408.

10. CAMASCHELLA, C. Iron and hepcidin: a story of recycling and balance.
ASH Education Program Book, 2013(1),2013, p. 1-8.

11. KEMNA, E.H., et al. Hepcidin: from discovery to differential diagnosis.
Haematologica, 93(1),2008, p. 90-97.

12. RISHI, G., D.F. WALLACE, and V.N. SUBRAMANIAM.Hepcidin:
regulation of the master iron regulator. Bioscience reports, 35(3),2015, p. e00192.

13. GANZ, T.Systemic iron homeostasis. Physiological reviews, 93(4),2013, p.
1721-1741.

14, ZHAO, N., A.-S. ZHANG, and C.A. ENNS.Iron regulation by hepcidin.
The Journal of clinical investigation, 123(6),2013, p. 2337-2343.

15. LEMOS, A.d.R., et al. Hepcidin as a biochemical parameter for the
assessment of iron deficiency anemia. Revista da Associacdo Médica Brasileira,
56(5),2010, p. 596-599.

16. WISH, J.B. Assessing iron status: beyond serum ferritin and transferrin
saturation. Clinical Journal of the American Society of Nephrology, 1(Supplement 1),2006,
p. S4-S8.

217



e ran ssadll 2paall Aallaall aial) avey 405l 8 Cptinel) 550 au

17. VANSANTEN, S., et al. Hepcidin and hemoglobin content parameters in
the diagnosis of iron deficiency in rheumatoid arthritis patients with anemia. Arthritis &
Rheumatism, 63(12),2011, p. 3672-3680.

18. BERGAMASCHI, G, et al. Intestinal expression of genes implicated in
iron absorption and their regulation by hepcidin. Clinical Nutrition, 2016.

19. YOUNG, M.F,, et al. Serum hepcidin is significantly associated with iron
absorption from food and supplemental sources in healthy young women. The American
journal of clinical nutrition, 89(2), 2009, p. 533-538.

20. REDI, C. Next-generation nutritional biomarkers to guide better health care.
European Journal of Histochemistry: EJH, 60(2),2016.
21. BREGMAN, D.B., et al. Hepcidin levels predict nonresponsiveness to oral

iron therapy in patients with iron deficiency anemia. American journal of hematology,
88(2), 2013, p. 97-101.

22. TAKASAWA, K., et al. Hepcidin-25, mean corpuscular volume, and
ferritin as predictors of response to oral iron supplementation in hemodialysis patients.
Nutrients, 7(1),2014, p. 103-118.

23. ASHBY, D.R., et al. Plasma hepcidin levels are elevated but responsive to
erythropoietin therapy in renal disease. Kidney international, 75(9),2009, p. 976-981.
24. CHAND, S., et al. Serum hepcidin-25 and response to intravenous iron in

patients with non-dialysis chronic kidney disease. Journal of nephrology, 28(1),2015, p.
81-88.

25. EGUCHI, A, et al. Serum hepcidin levels and reticulocyte hemoglobin
concentrations as indicators of the iron status of peritoneal dialysis patients. International
journal of nephrology, 2012,2012.

26. FARRUKH, G.M., et al. Serum hepcidin-25: A predictor of response to oral
therapy.Pakistan journal of medicine and dentistry, 5(3),2016, p. 21-26.

217. PRENTICE, A.M., et al. Hepcidin is the major predictor of erythrocyte iron
incorporation in anemic African children. Blood, 119(8), 2012, p. 1922-1928.

218



