Demir eksikligi anemisi




Demirin vucuttaki rolU
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Eritropoez-Oksijen transportu

Mitokondrial fonksiyon-Oksidatif metabolizma
SellUler immuon yanit

Ozellikle iskelet ve kalp kasinda enerji yapimi
HUcre proliferasyonu

DNA tamiri

Bir cok enzimde ko-faktor



» Demir eksikligi; mevcut demirin viocudun infiyaclanni karsilamaya
yetmedigi, aneminin eslik ettigi veya aneminin olmayabildigi saglkla iliskili
bir durumdur.

Cappellini MD. Iron deficiency across chronic inflammatory conditions:International
expert opinion on definition, diagnosis, and management.AJH,2017.



Demir eksikligi anemisi, Ozellikle cocuklar, kadinlar ve yasllar etkileyen
kUresel bir saglik sorunu.

Bircok fibbi duruma (Kalp yetmezligi, bdbrek yetmezligi, diyabetes mellitus,
obezite...vs) eslik eden ve seyrine olumsuz etkide bulanan yaygin bir
komorbidite.

Etiyoloji degisken ve demir alimini ve emilimini azaltan veya ihtiyac ve kaybl
artiran faktorlerden bir veya daha cogu bir arada.

Eslik eden infeksiyon/inflamasyon olmadikca tanisi genellikle Hb ve ferritin
olcumu ile kolayca yapilabilir

Cappellini MD, Iron deficiency anaemia revisited. J Infern Med. 2020



Vucut demir dagilimi

Erythrocytes
2500 mg

RE System Bone Marrow
RBC Destruction RBC Production
20 mg daily 20 mg daily
Absorption Plasma / Loss
1-2 mg daily 4 mg 1-2 mg daily

Myoglobin &
Respiratory
Enzymes
300 mg

B

Harper, J L, Iron Deficiency Anemia. 2021 Medscape
TUrk Hematoloji Dernedi, Eritrosit Hastaliklan ve Hb Bozukluklar Tani ve Tedavi
Klavuzu, 2019.



Demirin fazlasi da eksikligi de zararldir.

Organizmadan demir atan normal bir fizyolojik mekanizma yoktur. Demirin
sistemik dengesi tamamen emilimin kontrolu ile saglanmaktadir.
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Demirin barsaktan emiliminde ve barsaktan emilen ve makrofajlarda
depolanan demirin dolasima gecmesinde ana duzenleyici HEPCIDIN
hormonudur.

Hepcidin ferroportini reseptdr olarak kullanir ve etkisini ferroportin Uzerinden meydana
getirir.




Demir eksikligi

Fonksiyonel=Demir kisitli
eritropoez

/ ‘

Demir depolarn dolu, fakat
RES'den kemik iligine gerektigi
kadar hizl mobilize edilemez.

“ ~
Endojen eritropoetin
arfisi veya eksojen

eritropoetin
uygulanmasi

Mutlak

Demir depolar tUkenmis

Demirin depolardan
dolasim ve eritropoetik
dokuya zor mobilize
oldugu durumlar

Cappellini MD, Iron deficiency anaemia revisited. J Intern Med. 2020

Munoz M.Disorders of iron metabolism. Part Il: iron deficiency and iron overload, Journal of Clinical
Pathology,2012.
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Demir eksikligi anemisi tanisi bir laboratuvar tanisidir ve tani testleri 2
kategoriye ayrilir:

Vucutta demirin eksikligine dair kanit
saglayan testler

/

Mutlak demir eksikligi
* Inflamasyon
yoklugunda ferritin
<30 ng/mL
* Inflamasyon
varliginda ferritin
<100 ng/mL ve
transferrin
satUrasyonu <%20

Demir eksik eritrosit yapimini yansitan

testler

Fonksiyonel demir eksikligi

= Ferritin >100 ng/mL
transferrin satUrasyonu <
%20

Munoz M.Disorders of iron metabolism. Part II: iron deficiency and iron overload,

Journal of Clinical Pathology,2012.

WHO Global Database on Anaemia. Worldwide Prevalence of Anaemia 1993-
2005.

Mutlak demir eksikligi bulgulan ile
birlikte Hb <13 (3 ), <12 (?). <11 (8)
g/dL.

MCH dUstk (MCV'den daha hassas
ve daha erken ortaya cikan bir

bulgu)
MCV  diUsuk  (%40''nda normal:
dimorfik  anemi, post-hemoraijik

anemi, retikulositoz-demir tedavisine
cevap, alkol alimi, hafif MDS)




Demir calisma sonuclarini degerlendirirken

»> Serum demiri, kan érnegi tok karina alindigi zaman yuksek cikar, (alindiktan 4 saat sonra
peak yapar) TSAT sonucunu (demir/ total demir baglama kapasitesi X100) etkiler.

> IV demir verilmis bireylerde ihtiyac varsa testler 4 hafta sonra yapiimali

»> TNF inhibitorU kullanan hastalarda ferritin dUseyleri dUser ve TSAT artar. Ferritin dUzeyi demir
durumunu daha dogruya yakin gosterir.

> Eritrosit sUspansiyonu verilmesini takiben 24-36 saat sureli serum demiri ve TSAT'da yukselme
olabilir. Transfuzyon sonrasi demir parametreleri icin test yapma ihtiyaci varsa 1(bir) gun
beklemek uygun olabilir

Aaltfo K, Iron status during anti-TNF therapy in children with juvenile idiopathic arthritis. Clin Rheumatol. 2011

Atkinson MA, Changes in Hepcidin and Hemoglobin After Anti-TNF-alpha Therapy in Children and Adolescents With Crohn Disease. J
Pediatr Gastroenterol Nutr. 2018.

Froissart A, Effect of a Red Cell Transfusion on Biological Markers Used to Determine the Cause of Anemia: A Prospective Study. Am J
Med. 2018



Suspected iron deficiency
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Iron deficiency confirmed

® Treat with iron

» Confirm resclution of iron deficiency and
anemia after treatment

» Identify source of deficiency or blood loss

Iron deficiency unlikely but possible

® Specialized testing for iron deficiency
if suspicion is high&

® Tasting for other causes of symptoms
or anemia

Findings in iron deficiency (selected examples)

History:
= Symptoms of anemia such as undue fatigue
® Pica, pagophagia, or restless legs syndrome
® Autoimmune gastritis or celiac disease
B Heawy menses oF pricr pragnancies
= GI bleeding or frequent blood donation

Examination:
= Pallor, brittle skin
® Fingernail changes (spoon shape, horizontal lines)
» Cheilosis, loss of tongue papillae
= Occult blood in stool

CBC:
= Anemia, low RBC count
= Mormocytic or microcytic RBCs
® Low reticulocyte count
= High platelet count

Iron studies:

® Ferritin <30 ng/mL (or <41 ng/mL if anemia and
comorbidities are present)*

= TSAT <20% 1

Uptodate. Causes and diagnosis of iron deficiency and iron deficiency anemia in adults



Diagnosis of Iron Deficiency Anemia

Patient with anemia, mean corpuscular volume < 95 pm? (95 fL)

|
i ‘ ‘

Ferritin < 30 ng per mL Ferritin 31 to 99 ng per mL Ferritin = 100 ng per mL
(67.41 prol per L) {69.66 to 222 45 pmol per L) (224.70 pmol per L)
Increased total iron-binding In patients with any other Decreased total iron-binding

capadity, low serum iron level, result, order soluble capacity, high serum iron level,
low transferrin saturation transferrin receptor test high transferrin saturation
Increased Mormal Decreased
! ' !
Shihloi : Mo iron deficiency anemia
protoporphyrin
level increased?
Yes i MNo
Suspidon persists; consider
bone marrow biopsy
Y Y Y Y l v
Iron deficiency anemia -IYE—E Low bone marrow iron level? L Workup for other

causes of anemia

Short MW, Domagalski JE. Iron deficiency anemia: evaluation and management. Am Fam Physician.
2013



Table 2| Laboratory tests to evaluate the iron status

Iron Functional iron Iron deficiency Anemia of Iron deficiency and
deficiency deficiency anemia IRIDA chronic disease anemia of chronic disease

Currently used tests

Serum iron | N/| J l | l

TSAT, % =16 N/| <16 <10 N/| N/|

Serum ferritin, wg/L <30 N <12 Variable >100 <100

Hb g/dL N N J i) l )

MCV, fl N N <80 ) N/| l

MCH, pg N N <27 & i N/| )
Other tests

sTFR i i) 1 T N/T Variable

sTFR/log ferritin NA NA =2 NA =" =2

ZPP N | 1 T T T

Serum hepcidin 1 J &1 N/T 0 N/t

CHr pg <925 <29 J 1) i) l

BM iron staining + o = -+ +4++4 +

Camaschella C. Iron deficiency: new insights into diagnosis and treatment. Hematology Am Soc
Hematol Educ Program . 2015



Non-anemik demir eksikligi

» En onemli klinik ip ucu kronik yorgunluk (oksidatif metabolizmada yer alan
enzimler icin demir gereklidir).

» Laboratuvarda Hb normal, MCH normalin alf sininnda ve RDW yUksek ve
ferritin dUsuk (ferritin <30 ng/mL) (1 mg ferritin=8 mg depo demiri),
inflamasyon varliginda (CRP yuksektir) ferritin <100 ng/mL ve transferrin
satUrasyonu <%20

» Fonksiyonel demir eksikliginde ferritin >100 ng/mL ve fransferrin satUrasyonu
<%20.

Munoz M.Disorders of iron metabolism. Part II: iron deficiency
and iron overload, Journal of Clinical Pathology,2012.



Demir eksikligi ve demir eksikligi anemisi siklikla kronik bir durumdur.

— Depletion of
_ | Stage I= storage iron in liver, \ { Ferritin
Prelatent iron T — | *1  Partially depletion <30 ng/mL
deficiency e Full depletion <12 ng/mL
Biochemical ¥ Transferrin saturation
Stage lI=Latent indicators of low T Erytrocyte protoporphyrin
iron deficiency iron stores Reticolocyte Hb
{ T Soluble transferrin receptor
tage [l1= £ iron deficiency . i
Manifest iron | | SR " 1 Hemoglobin
deficiency -




Demir eksikligi

» Mikrositer anemilerin (demir eksikligi, kronik hastalik anemisi, talasemi,
kursun zehirlenmesi, sideroblastik anemi) en sik sebebi.

» %40t normositik eritrositlere sahip.

» MCV<95 fL olan tUm anemilerin ayinci tanisinda dusunulmeli

Johnson-Wimbley TD, Graham DY. Diagnosis and management of iron deficiency anemia in the
21st century. Therap Adv Gastroenterol. 2011



Demir eksikligi anemisi & Thalasemi-1

» Hemogram aynmda ipuclarn saglar. Eritrosit sayisi demir eksikliginde dusuk,
thalasemide normal veya yUksek, RDW demir eksikliginde yuksek,
thalasemide normal, Mentzer indeksi demir eksikliginde >13, thalasemide

<13'tUr.

» Kesin ayrm hemoglobin elektroforezi ile yapilrr.



Demir eksikligi anemisi & Thalasemi-2

» Thalasemi suphesi olan veya thalasemi tanisi almis olan her hasta da demir
calismalarn yapimalidr.

» Eslik eden demir eksikligi varliginda proteine dayall elektroforez
yontemlerinde normal hemoglobinlerin orani degisir, Hb A2 azalr.

O

Eslik eden demir eksikligi duzeltimeden yapilan elektroforez tani atlanmasina
neden olabilir.

O

Zaten demir yUklenmesi riski altinda olan thalasemi hastasinin gereksiz ve yanlis
demir tedavisine maruz kalmasina yol acar.

»  Thalasemi tanill veya tani sUphesi olan hastada demir yUklenmesi acisindan
degerlendirmek icin de demir calismasina ihtiyac vardirr.



lIron deficiency & Anemia of chronic disease

Patients with Hb <12 g/dL ¢ or <13 g/dL 3 |

Transferrin saturation < 20%

! - !

Ferritin <30 ng/L Ferritin Ferritin
+ MCH <27 pg 30-100 pg/L >100 pg/L

v v
sTfR/log Ft >2 || sTfR/log Fi<1

I U

Munoz M.Disorders of iron metabolism. Part I1:

I D A Ac D I D A D iron deficiency and iron overload, Journal of
+ c Clinical Pathology,2012.




Demir eksikligi anemisi & kronik hastalik

anemisi

< Kronik hastalik anemisinde
v CRP yuUksek + Hb dUsuk + TSAT (<%20) dustk +Artmis veya normal ferritin (>100 ng/mlL)
v veya
v DUsuk ferritin (30-100 ng/mlL)
v DUsUk solubl tfransferrin reseptort/log ferritin orani ( <1)

<+ Kronik hastalik anemisi + Demir eksikligi anemisi: CRP yUksek +Hb dusUk +TSAT (<
%20) dUsUk+ferritin duzeyi 30-100 ng/mL + solubl tfransferrin reseptord/Log ferritin
orani >2

»  Demir eksikligi anemisinde solubl tfransferrin reseptoru eslik eden inflamasyon
varliginda bile yUksek. Solubl transferrin reseptdrinu arttiran diger durumlar artmig
eritropoetik aktivite-retikulosit krizi ve konjenital diseritropoetik anemi



Kronik hastalik anemisine eslik eden demir eksikligi anemisi tfanisinda

yardimcl tetkikler

» RetikUlosit hemoglobin icerigi
» Hipokromik eritrositlerin yuzdesi
> Bu 2 test fonksiyonel demir eksikliginin direkt gostergeleridir.

» Hepcidin dUzeyi kronik hastalik + demir eksikligi olanlarda sadece kronik
hastalik anemisi olanlardan oldukca dusuktur.



Demir eksikligi intiyac artmasi veya alimin azalmasi ya da emilimin

®
. Increased , & * CHF, CKD, IBD, CPD
Ifats : = Inflammation B 4 i e :
* Pre-school children iron demand " Chronic autoimmune diseases
* Growth spurts in adolescents * Chronic infections

* Pregnancy (2nd and 3rd trimesters) * Cancer
* Obesity
* Postoperatively

* Poverty and malnutrition Decreased 6
* Iron-poor vegan or vegetarian diets iron intake

—— High hepcidin levels +—

* Cereal-based diet Decreased J
* Surgical: gastrectomy, duodenal bypass, bariatric iron absorption
surgery
* Medical: Helicobacter pylori, coeliac disease, atrophic
gastritis, IBD

* Drug-induced: PPI

A 4

Iron sequestration in ESA Therapy }
stores

* Physiologic: menstruation Chronic ‘

* Frequent blood donation blood loss

* Gl: hookworm, oesophagitis, erosive gastritis, peptic
ulcer, diverticulitis, benign tumours, intestinal

cancer, |IBD, angiodysplasia, hemorrhoids v v
* GU: heavy nzenstrual bleeding, intravascular Functional ID

haemolysis (PNH, autoimmune haemolytic anaemia, ;

m?FCh hernoglot.)inuria, dam_aged hearcyalves) (low F:?;;‘:;Ei Iai;:d low ngsnv:a?—ﬁfgr:?rgﬁr;::ris WiEmetenedion

mlcroar}gloPathl'c haer.nolysus). . ' iron stores) withiirar-rectricted demand/supply
» Systemic: Dialysis, schistosomiasis, haemorrhagic erythropoiesis)

telangiectasia, inherited coagulopathies,

Munchausen’s syndrome
* Drug-induced: salicylates, NSAIDs, anticoagulants, L IRON DEFECIENCY

corticosteroids

ANAEMIA

Cappellini MD. Iron deficiency anemia revisted. Journal of Internal Medicine,2019.



Demir eksikligl & Kronik kalp yetmezligi

» Kalp yetmezligi olan hastalann %37-61'inde demir eksikligi mevcut.

» Kalp yetmezligi semptomlarn demir eksikligi semptomalar benzer (halsizlik, cabuk yoruima,
efor dispnesi...vs)-Farkindalik az.

» Sebep multifaktoriyel

o [stah kaybi ve kdtU beslenme

o GIS staza bagl yetersiz emilim

o Anfitrombosit-antikoagUlan ilaclara bagli kayip

o YUksek hepcidin dUzeyi

Cappellini MD. Iron deficiency across chronic inflammatory conditions:International expert opinion on definition,
diagnosis, and management. AJH,2017.



Chranic heat Tailure

If MY HA 110

M Mesasurs SF and TSAT, plus He
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Mormal without anaméa Anemia*
(SF <100 pg'lL or TSAT 30%n) A

W L |
Assocs after 1 year I iron i Assess

— or if signs of and traat
disease progression

Cappellini MD. Iron deficiency across chronic inflammatory conditions:International expert opinion on
definition, diagnosis, and management. AJH,2017.



Demir eksikligi & Kronik Bobrek YetmezliQi

» Kronik bobrek yetmezliginde demir eksikligi prevalansi %24-85.
» Sebep multifaktoriyel

o MalnUtrisyon

o YUksek hepcidin-Absorpsiyon kusuru

o Kan kaybi

o Eritropoetin tedavisi

Cappellini MD. Iron deficiency across chronic inflammatory conditions:International expert opinion on definition, diagnosis, and management.AJH,2017.



A Mon-dialysis chrome kidnay dsaase b

Dialysis chronic kidney disaase

L d *

o Measure SF and TSAT. plus Hb Measure 5 and TSAT. plus Hb

r

1 L& l Mol Iron deficiency Iren dafciency
M al [py d'B'Ei‘;iEII'IE!." I -L‘I-Efi-:iu-r'lr..'!.' {5F <100 pg'l or TSAT <20%) e 1 =i F= e i g =
|_”’D {5F <100 pg'L or TSAT <20%} || anemiasanemia®

—;-E dssass mondthly I irGn I wan delickency
p : * . arwermi: I iron firss,
P s ffer Cral or IV iron If iron deficiency them ESA therapy™
2 manths or if signs ancmias COral or 1Y iron
of diseasa prograsson frst, than ESA therapy™

Cappellini MD. Iron deficiency across chronic inflammatory conditions:International expert opinion on definition, diagnosis, and management.AJH,2017.



Demir eksikligi & Inflamatuvar barsak hastalig

» Inflamatuvar barsak hastaliklarinda demir eksikligi prevalansi %13-90.
» Etyoloji mutifaktoriyel

o MalnUtrisyon

o Absorpsiyon kusuru

o Kan kaybi

Cappellini MD. Iron deficiency across chronic inflammatory conditions:International
expert opinion on definition, diagnosis, and management. AJH,2017.



Inflammatory bowel disease

'

Measure SF and TSAT, plus Hb

and CRP or stoal calprotectin

w

. l
| Iron deficiency with o
Morma or without anermia Anemia
(SF <100 pg/L or TSAT <20%)
v
Assass after Symploms
1 year or dependent
on disease activity ‘_,,,---""'f qkh‘"*—-_k_*
HE =10 g/dL HEB =10 g/dL
or and
active/advanced no active disease/
disease comaorbidities
‘L l AEEFE'-'.
IV iran Ciral iron it g

Cappellini MD. Iron deficiency across chronic inflammatory conditions:International expert opinion on
definition, diagnosis, and management. AJH,2017.



Demir eksikligi anemisi bir sonuctur sebebi mutlaka

arastnimalidir.
kadin
S
ANAITQo
mevcut

_. | k k yok l
Demir |I.e Kanama MM Tedavi et
TedTVI yonunden

[
calisma Demir lie Alt ve Ust GIS
bagslat

Erkek, postmenopozal kadin

Ust ve alt GIS tarama, ¢colyak

tarama tekrarla

| \
_#. Kaynak Koylngk Kaynak var
buIL\ndu I

Cevap yoksa,

gizli kayip .
yonunden GIS Erersinm Gozlem y<|7l< 2 Tedavi et
tarama yap Kaynagi wSelexll

tedavi et endloskopi

Short MW, Domagalski JE. Iron deficiency anemia: evaluation and Normal |se"’reul<rorlc1moy|
management. Am Fam Physician. 2013 dU§Uﬂ




» Tesekkulrler



	Slide 1
	Demirin vücuttaki rolü
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Demir çalışma sonuçlarını değerlendirirken
	Slide 11
	Slide 12
	Slide 13
	Non-anemik demir eksikliği
	Slide 15
	Slide 16
	Demir eksikliği anemisi & Thalasemi-1
	Demir eksikliği anemisi & Thalasemi-2
	Slide 19
	Demir eksikliği anemisi & kronik hastalık anemisi
	Slide 21
	Slide 22
	Demir eksikliği & Kronik kalp yetmezliği
	Slide 24
	Demir eksikliği & Kronik Böbrek Yetmezliği
	Slide 26
	Demir eksikliği & İnflamatuvar barsak hastalığı
	Slide 28
	Slide 29
	Slide 30

