KnmHunyeckoe 3HaueHUe aHasiu3a KpPOBM.
NMocobue ana Bpauen
(HUWN petckomn rematonorum, cocrasutenun A.l.PymsiHues, E.
b. Bhagumupckas) Mocksa, 1999.

ABTOMatun- |EauMHMUbl | ['paHuuUa PyyHou
YeCKnm HOPMbl nogcuer
noacyer n3MepeHus

HGB- [/nuTp 120-160 Hb
reMornobuH

RBC - 12 3,9-5,9 op
sputpoumntbl | 10 /n

HCT -

reMaToOKpUT % 36,0-48,0 Ht




MCV- cpeaHun ob6beMm 3

SPUTPOLNTa 1 MKM = 80 - 95

mean corpuscular 1 - hemTO

volume nnTp (fl)

MCH — cpeaHee [Tnkorpammel LiBeTOBOWM
coaepxaHme Hb B 1r=1012 27,0-31,02 | nokasaTtesb
apuTpouuTe MMKOrpaMM (0,85-1,0)
the average content of Hb in (color index)
the erythrocyte

MCHC — cpeaHss [/an wvnn

KOHLEeHTpauuns r %, 32,0-36,0

remornobuHa B pexe r/n

apuUTpoLmTE

average concentration of Hb in the

erythrocyte

RDW — WwnpuHa KprBowm

pacnpeaeneHns % 11,5-14,5 | aHu3ounTo3

3PUTPOLINTOB NO 06beEMY
width of the curve distribution
of red blood cell volume




PETUKYJIOLINTDHI
RETICULOCYTES

HopManbHble 3HaYeHUA:
OTHOCUTENIbHOE KOJINYEeCTBO
petukynouuntoB 0,5-1,2%

ABCOMIOTHOE KOMNYECTBO PETUKY/IOLIMTOB
30-70 x 10°/n

B nynoBMHHOW KPOBX HOBOPOXAEHHbIX
20-60%



RETICULOCYTES

Normal values:
Fraction of reticulocytes 0,5-1,2 %

Absolute quantity of reticulocytes
30-70 x 107/

In an umbilical blood of nhewborn
20-60 %



- MATOJIOTMYECKNE COCTOSAHUS,

COMNpOoBOXAatoLLMecs rnajeHneM ypoBHS
reMornobmHa u KonmyecTsa 3pUTPOLINTOB
B eAnHuLIe o6beMa KpOBMU.

Anemia - the pathological
condition, being accompanied by
falling level of hemoglobin and

qguantity of erythrocytes in blood
unit volume.



SputpouynTbl —  MEHEE  UHGPOPMATUBHbIN
r10Ka3aresib aHeMUM, yem YPOBEHb
reMorsiobuHa

f103TOMYy B O6LEeN PaKTUKE OCHOBHbIM
KDUTEPUEM TSXKECTU SIB/IAETCS UMEHHO Hb:

Jlerkasi cteneHb aHemun — Hb 110-90
r/n,

CpegHsas cteneHb Tsxectm —  Hb  90-70
r/n,

Taxenas aHeMUs — Hb Huxe 70

r/n.



Erythrocytes — less informative index
of anemia, than hemoglobin level

therefore in the common practice by
the main criteria of Hb is:

Mild degree of anemia — Hb of
110-90 g/I,

Moderate severity — Hb of 90-70 g/I,
Heavy anemia — Hb is lower than 70

g/l.



[10 Yyncny peTukysiouMToB aHEMUU
OEenaTcs Ha :

pereHepaTopHbie - peTukynouuTbl oT 1,5 oo
5% (wnm ot 15 no 50 npomunen)

MneppereHepaTopHblie — PEeTUKYJ/IOUMUTDI
6onee 5% (nnn 6onee 50 npomunen)

ApereHepaTtopHble — HU3KUW PETUKYJIOLUTO3
(MeHee 0,5%), He coOTBETCTBYHOLLUMN
TS)XKECTU aHeMUu 1u

OTCYTCTBUE PETUKYJ/IOLUTOB



The number of reticulocytes in

anemia consist of:

the regeneratory - reticulocytes from 1,5to 5
% (or from 15 to 50 permillion)

Hyper-regeneratory — reticulocytes more than
5 % (or more than 50 permillion)

Non-regeneratory — the low reticulocytosis
(less than 0,5 %), not corresponding to
weight of anemia or lack of reticulocytes



FeMaTOKpUT - 00N14 (Bblpa)XeHHas B NpoLEeHTax)
obuero o6bEMa KpoBu, KOTOPYIO COCTaBISAIOT
3PUTPOLINTLI. [€MaTOKPUT OTPaXkaeT COOTHOLLEHKNe
3PUTPOLINTOB U Na3Mbl KPOBU, @ He obLee
KOMNMYeCTBO 3pUTPOLINTOB.

KpoBb Ha 40—45 % coCTOUT U3 (POPMEHHbIX
3/IEMEHTOB (3pUTPOLINTOB, TPOMOOLIMTOB,
neukouuToB), Ha 55—60 % 13 Nna3mobl.

HopManbHble 3HayeHns y geten: 36-48%

Hematocrit - the proportion (expressed as a
percentage) of the total blood volume, which
consists of red blood cells. Hematocrit reflects the
ratio of red blood cells and plasma, and not the
total number of red blood cells.

Blood by 40-45% consists of formed elements (red
blood cells, platelets, white blood cells), 55-60% of
the plasma. N in chidren = 36-48%




AHU3OLINTO3 (OT rpey. anisos—HepaBHbIN 1 Kytos —
KNEeTKa), NosiBNIEHNE B KPOBU Pa3HOU BETMYMNHDI
SPUTPOLIUTOB WU 3HAYUTENIbHO MEHbLLNX, YEM
HOPMOLMTbI (MUKPO-LUNTLI) UK 6onee KpyrHbIX
(MakpouunTbl). A. BCTpeYdaeTcs TOSIbKO MNpU aHeEMUSX KaK
FMNOXPOMHBIX (X/10p03, NOCTreMopparnyeckme aHeMmnn),
TaK U NMpu runepxpomHbix (MepHU-Uno3Has u ap.). A.
yKa3blBaeT Ha JIerkyto aHeMUYeCcKylo AereHepauunto
KpOBMW.

HopManbHble 3HaYeHUa: 11,5-14,5%

Anisocytosis (from the Greek. Anisos-unequal and
kytos - cell), the appearance of blood or red blood cells
of different sizes much smaller than normocytes (micro
tsity) or larger (macrocptes) A. occurs only when both
hypochromic anemia (chlorosis, hemorrhagic anemia),
and with hyperchromatic (Pernod tsioznaya etc.). A Ilght
indicates anemic degeneration of blood.

Normal Values: 11,5-14,5%



NMonknnoumTos

- (poikilocytosis) - Hannume B KPOBWU 3PUTPOLINTOB
pa3HoOWN HeobblyHOM opMbl (MONKMUIOLMUTOB).
OcobeHHO CUIbHO MOUKMNOLIMTO3 NPOSABASETCA NpU
Mmnenodubpose; Takke OH MOXET B TOM UAN MHOU
cTeneHn HabnaaTbC NPaKTUYeCKn npu obom
3aboneBaHnn KpoBMu.;

Poikilocytosis - (poikilocytosis) - the presence of red
blood cells in the blood of various unusual shapes
(poikilocytes). Especially strongly manifested in
poikilocytosis myelofibrosis, as he may to some
extent be observed in almost any blood disease.;



LiBeToBoii nokasarenb KpoBu (MCH) - 310
BENMYMHA, KOTOpasi OTpaXkaeT coaepXaHue
reMOrTI0bMHa B SPUTPOLIMTAX MO OTHOLIEHMIO K
HOpMe.

B HOpMe LIBETOBOM MokasaTe/lb KPOBW COCTaB/IAET
0,85-1,0. CocTosiHMe, Npn KOTOPOM LIBETOBOW
NOKa3aTesb HUXKe HOprI (MeHbLUe Yyem 0,85)
Ha3blBaeTcs rurnoxpomuen.CoctosHMe, Npu KOTOPOM
LIBETOBOV NOKa3aTe/lb KPOBE BblLLIE HOprI
Ha3bIBAOT rMMNEPXPOMUEN.

Color index of blood (MCH) - a value that reflects
the content of hemoglobin in red blood cells relative
to normal.

Normally, the color index of blood is 0.85-1.0.
Condition in which the color index is below normal
(less than 0.85) is hypochromia. Condition in which
color indicator above normal shelter called
hyperchromic.




Knaccnpukaumss aHeMum

I. AHEMWUM, BO3HMKAIOWME B pe3y/bTaTe OCTPOn
KpoBOMnoTepwu

II. AHeMuu, BO3HUKAIOLWNE B pe3y/bTaTe
ned@uUUnUTHOro 3pmnTponoa3a

1) 3a cyeT HapylueHuns co3peBaHns (B OCHOBHOM
MUKPOLMTAPHbIE):

HapyLLUeHMe BCacbIiBaHMS N UCMOb30BaHUS Xene3a
(>kenesogeuUUMUTHBbIE)

HapyLleHne TpaHcrnopTa Xxene3a (aTpaHcheppuHeMuns )

HapyLLeHne yTunn3aunm xenesa (Tanaccemumm,
cuaepobnacTtHble aHeEMUK)

HapyLUeHne peyTunanlauum xenesa (aHeMmn npu
XPOHUYEeCKUxX 3aboneBaHusx);



Classification of anemias

I. The anemias resulting a sharp hemorrhage

I1. Anemia resulting from deficient
erythropoiesis:

1) at the expense of maturing violation
(generally microcytic):

-violation of an absorption and use of iron (iron
deficiency)

-violation of transport gland (atransfer anemia)

-violation of utilisation of iron (thalassemia,
sideroblast anemias)

-violation of a reutilisation of iron (anemia at
chronic diseases);



aHeMunun (Npoao/KeHne)

2) 3a cyeT HapyLwleHus
anddepeHUnpoBku (B OCHOBHOM
HOpMOLIMTapHbIe):

anaacrnyeckme aHeMum (Bpo)xxaeHHbIe M
npmobpereHHblie)

3) 3a cyeT HapyweHusa nponudepaunu (B
OCHOBHOM MaKpouuTapHbie)

- Bl2-pedbmuntHas aHeMus

- donmesBo-aechmUNTHAA aHEMMUS.



2) at the expense of differentiation violation
(generally normositar):

aplastic anemias (congenital and acquired)

3) at the expense of proliferation violation
(generally macrocytic)

- Blz-deficient anemia

- Folic acid deficient anemia.



aHeMumn (Npoao/KeHne)

I11.AHeMUU, BO3HMKAIOLLNE B pesysibTaTte
NOBbILLEHHOWU AECTPYKLNUN KJIETOK
3PUTPOUAHOrO paaa - reMoJIMTUYeCcKme:

1) Bbi3BaHHble BHYTPEHHUMM
aHOMaNIMAMM 3PUTPOLIUTOB

MeMbpaHonaTum, SH3MMONaTUM,
remornobmHonaTum;

2) Bbi3BaHHble BHELWWHUMH
(3KkcTpauenntonapHbiMM) BO34EUCTBUSIMMU:

dYTOMMMYHHbDbIE, TPaBMaTU4YECKHUE UM AP.

Knaccudpukauma_ D.Nathan, F.Oski, 2003, (uuT. no nocobuto
«AHeMumn y geten>», H.A. ®uHoreHoBa u gp., 2004.):



III.The anemias resulting the raised destruction of
cell of an erythroidal row - hemolitic:

1) caused by internal anomalies of erythrocytes

- membranopathies, enzymopathies,
hemoglobinopathies;

2) caused by external (extracellular) influences:
- autoimmune, traumatic, etc.

Classification of D.Nathan, F.Oski, 2003, (cyte. on a grant «Anemias at
children», N.A.Finogenova, etc., 2004.):



XEJIESOAEOULUNTHASA
AHEMUA OKIOA)
- XXOAA perucrpupyerca y 20%
HacesieHUs NnJaHeTbl.
- 83-90% BCex aHEMUU COCTaBNAIOT

XKAOA.
- Y petem nepsbiX 2 JIeT XXU3HN

yacTtoTa agedvuunTa Kene3a
coctaBnset 73%.

- Bropon nuk passutusa XA —
noapoOCTKOBbIN Nepuoa



IRON DEFICIENCY ANEMIA (IDA)

- IDA is registered at 20 % of the
population of a planet.

- 83-90 % of all anemias make IDA.

- At children of the first 2 years of life
frequency of deficiency of iron
makes 73 %.

- The second peak of development
of IDA — the teenage period.



[TPUHNHDBI PASBUTUA XOA

- aJIMMEHTapHbIN AednumT XKenesa Kak cneacrsme
HecbanaHCMpPOBaHHOIO NUTAHUS;

- NOBbILEeHUe NOTPebHOCTH B )Xene3e n CHMKeHue
ero AoenoHnposaHus (MHoOronaoAHbIE UM YacTbie
6epeMeHHOCTU, HeAOHOLWEeHHOCTb, TAKTaLUus,
nepuoabl YCKOPEHHOro pocCTra, 3aHATUA CrIOPTOM)

- XpOHUYeckue Kkposonortepm (HoCcoBble
KpoBOTeueHUs, anadparMasibHas rpbnka,
KpoBoTeueHUus U3 XXKT n AMBepTUKYJIOB,
MEeHOpparmm, noYyeyHblie KPOBOTEUEHMUS,
navonaTnyecKMm remocmaepos erkux)

- CHWXeHue abcopbuumn xenesa (Manbabcopbuus,
XpOHUYEecKue BocrnanurtesibHblie 3aboneBaHnsa XKT,
axsopruapms, raCTpaKTomMus).



REASONS OF DEVELOPMENT OF IRON

DEFICIENCY ANEMIAS (IDA)

- alimentary deficiency of iron as a result of an imbalanced
nutrition;

- increase of requirement for iron and decrease in its
deposition (multifetal or frequent pregnancy, a prematurity,
a Iacta)tion, the periods of the accelerated body height,
sports

- chronic hemorrhages (nasal bleedings, diaphragmal hernia,
bleedings from GASTROINTESTINAL TRACT and
diverticulous, a menorrhagia, renal bleedings, an idiopathic
nemosiderosis of lungs)

- decrease in absorption of iron (Malbsorbtion, chronic
inflammatory diseases GASTROINTESTINAL TRACT,
achlorhydria, gastrectomy).



Ob6uiee coaep)xaHue xene3a B OpraHusMe
- OKono4,.2r.

N3 HUX:

75-80%0 BXOAMT B COCTaB remMornobuHa;
20- 25% pe3epsB

5-10%0 BXOAAT B COCTaB MUOrnobmHa;

19 BXOAUT B COCTaB (PepMEHTOB,
obecneunBarOWMX TKaHEeBOe AbiXaHue.



The common content of iron in
an organism - about 4,2 q.

From them: 75-80 % are a part
some a hemoglobin;

20-25 % a reserve of 5-10 %
are a part of a myoglobin;

1 % is a part some the enzymes
providing tissue respiration.



AHEMUNYECKUN CUHAPOM

- MageHune remornobuHa

Xanobbl: Obwas cnabocTtb, CHUMXEHWE anneTuTa,
YVTOMNSIEMOCTb  (pm3M4eckass W YMCTBEHHas,
OAblllKa, TrO/IOBOKPYXEHWe, LWyM B  YLlaX,
MeNbKaHue «MyLUeK» nepea rnasamMmu, BO3MOXHbI
0OMOpPOYHbIE COCTOSAHUS, B TSPKENbIX CyYdasiX — Ao
KOMbl.

CuMNTOMbI: 6N1€AHOCTb KOXWU U CIIU3UCTBIX,
TaxvKapauMsa, TUMNOTOHUSA, pacClUMpPEHNEe T[paHuL
cepaua, NPUrnyleHne TOHOB W CUCTONIMYECKUM
LLIYM.

J1abopaToOpHbIE NMPU3HAKU: CHUXKEHNE YPOBHS

Hb n BO3MOXHO MageHWe remMaTtokputa (HuXe
DN 0 Y sl i = 70/ 1 nmnapvaiinatr a2 AD0/. vy




Anemic syndrome

- hemoglobin falling
Complaints: The common weakness, decrease in

appetite, physical and mental fatigue, short
wind, dizziness, a sonitus, flashing "fly" before the
eyes, are possible unconscious conditions, in hard
cases — to a coma.

Symptoms: paleness of skin and mucous,
tachycardia, hypotonia, expansion of borders of
neart, muting of tones and systolic noise.

_aboratory signs: decrease in level of Hb and is
nossible hematocrit falling (lower than 36 % at
children, 37 % at girls and 42 % at young men).




LmnaeponeHnyeckmm CMHgpoMm
(neduuuT xenesa)

- AUCTponUYEecKkme WU3MEeHEeHUs KOXM N ee
npuaaTkoB (BblMageHMe BOJIOC, JIOMKOCTb
HOrTen),  atpodus CAM3UCTbiXx o0bonoyek
HOCa, nMnuUWeBOoda W Xenyaka, T[UHIUBUT,
FNOCCUT, aHrYNSPHbIN CTOMATUT);

- U3BpaLleHne BKYCa U OBOHSAHUS;

- MbllLeYHble 6onn (aednunT MUOrnobuHa); -
MbILLEYHASA FMMOTOHUS;

- UIBMEHEHUS HEPBHOW CUCTEMbI: 3aMeasieHne
TEMMOB BbIpabOTKM YCNOBHbIX pedneKcos,
CHU)KEHME KOHLEHTpaLmn BHUMaHuA,
YXYALLIEHNE NaMaTh, 3a4epXKa
MHTENNEKTYANIbHOrO pPa3BUTUS.




Sideropenic syndrome (deficiency of iron)

- dystrophic changes of skin and its
appendages (hair loss, fragility of nails),
atrophy of mucosas of a nose, esophagus
and stomach, gingivitis, glossitis, angular
stomatitis);

- perversion of taste and smell;

- muscle pain (lack of myoglobin) - hypotonia;

- Changes in the nervous system: the
slowdown of conditioned reflexes, poor

concentration, poor memory, delayed
intellectual development.



-CHUXEHUE cpearero obbema sputpounTa (MCV) MEHEE
/5

- CHWXXeHune uBeTHOro nokasatens (McH) —
MeHee 0,85

- [loBbileHne RDW - wupvHa kpuBoit pacnipesenenus
3pUTPOLUNTOB NO 06bEMY aHu3ouuTo3 bonee 14,5%,

- CHmxeHne MCHC (cpenHel‘/’l KOHLIEHTPpaLMn reMornobumHa
B aputpoumte) — MEHEE 30.

Mopdonornd 3puUTpoOUUTOB — TUMNOXPOMUS,
aHWU30- U NOMKUIOUUTO3

CHWXXEHMEe YpOBHSA  eppuUTUHa

CbIBOPOTKMU
CHWMXXeHne YpoBHS CbIBOPOTOYHOIO XKefe3a
[MoBbiweHne OXKCC

NorkIIAHUAE VODORHI THhAaHCcAHAenDnHa cRIRONOTKIA



Laboratory signs of IDA

-Reduction of mean corpuscular volume (MCV) less
than 75

- Reduction of the color index (MCH) - less than 0.85

- Increased RDW - red cell distribution width of the
curve in terms of anisocytosis more than 14.5%

- Decreased MCHC (mean corpuscular hemoglobin
concentration) - less than 30.

- The morphology of red blood cells - hypochromia,
aniso-and poikilocytosis

- Biochemistry: decrease in level of a ferritin of serum

- Decrease in level of serumal iron

- Increase total iron binding capacity of blood (TIBC)

- Increase of level of a transferrin of serum



Ctaaum passutusa XXOA (WHO, 1977)

npenateHTHasa (UCToLLeHMe TKaHEBbIX 3arnacoB
)KEN1e3a; NokasaTesi KpoBU B HOPME;
KIMHNYECKMX NPOSIBNIEHUN HET).

naTteHTHas (aeduuunT Xenesa B TKaHSX U
YMeHbLLUeHNe ero TpaHCMopTHOro oHaa;
NnoKa3aTenn KpoBu B HOPME; KIMMHNYECKas
KapTWHa obycnoB/ieHa cuaeponeHn4YeckuMm
CMHAPOMOM

XenesogednuntHag aHeMns ( OTKIOHEHUS OT
HOPMbI NMOKa3aTesien KpoBU B 3aBUCUMOCTU OT
CTeneHn TSXKeCTU npoLecca; KNMHu4eckue
NposaBNEHNSA B BUAe cnaeponeHmn4YecKoro
CMHApPOMa U oblieaHeMNYECKUX CUMIMTOMOB)



Stages of development of IDA
(WHO, 1977)

prelatent (depletion of tissue reserves of iron;
indexes of blood in norm; clinical manifestations
aren't present).

latent (deficiency of iron in tissue and decrease of
its transport fund; indexes of blood in norm; the
clinical picture is caused by a sideropenic syndrome

Iron deficiency anemia (deviations from norm of
indexes of blood depending on severity of process;
clinical manifestations in the form of a sideropenic
syndrome and all-anemic symptoms)



OANOOEPEHLUMAJIBHAA OANATHOCTUKA
XOA
nposoaguTCcsa C ApyrmMmm snaaMm rmnoxXpoMHbixX aHeMuu:

TanaccemMusi — HET NMPU3HAKOB AeduLmnTa Xenesa,
HanM4une nNaTonorM4eckoro reMorso6bmMHa npu
a/1eKTpoopese.

CupepobnactHag aHeMUs — UccriefoBaHMe NyHKTaTa
KOCTHOro Mo3ra.

XPpOHMYECKOE OTPaB/IEHNE CBUHLIOM — cneumdundeckmne
BK/TIOYEHMS B SpUTPOLINTAX.

Ha poHe XpoHU4YeCKnxX MHMPEKLIMOHHBLIX U BOCMNANNTENbHbIX
3aboneBaHnM — rMnNOXpoMHas HopMoumTapHas (pexe
MUKPOLIMTApHas) aHEMUS — HOPMasibHbIN UK
MOBbILUEHHbIN YPOBEHb (DEPPUTMHA B COYETAHNN C
NOHMXXEHHbIM COoAlep>XXaHNUEM CbIBOPOTOYHOIO Xere3a U
TpaHCdeppuHa.



DIFFERENTIAL DIAGNOSTICS IDA

it is carried out with other types of hypochromia
anemias:

The thalassemia — isn't present signs of deficiency
of iron, availability of pathological hemoglobin at an
electrophoresis.

Sideroblast anemia — research of a punctate of a
marrow.

Chronic lead poisoning — specific inclusions in
erythrocytes.

Against chronic infectious and inflammatory
diseases — hypochromia normositar (is more rare
microcytic) anemia — the normal or raised level of a
ferritin in @ combination to the under content of
serum iron and a transferrin.



PAaCTBOPUMbIN B BOAE KOMIMIEKC
r’MAPOOKUCK Xene3a Cc benkom
arnodeppuUTUHOM.

HaxoauTca B K/NeTKax neyeHu,
cefie3eHkn, KOCTHOro Mo3ra, B
DETUKYNOLUTAX.

deppUTNH- OCHOBHOWN BEnokK
yesioBeKa, AENOHUPYIOLLUN XKENE3O

KOHLIEHTpaUusa eppuTrHa B
CbIBOPOTKE OTpa)aeT 3anachl Xenesa
B OpraHun3Me.



Ferritin
a water soluble complex of ferum
hydroxide with protein the apoferrit.

Is in cells of a liver, a spleen, a
marrow, in reticulocytes.

Ferritin - the main protein in a
person ,deposited irons.

concentration of a ferritin in serum
reflects iron stocks in an organism.



(6beTa-rnobynuH).

[NaBHast MYHKUMS — TPAHCNOPT BCOCABLUErocH
kKenesa B Aeno (rnevyeHb, ceneseHka), B
KOCTHOMO3roBble 3pUTPOUAHbIE MpeaLlecTBEHHUKU U
B peTuKynounTbl. OCHOBHOE MeCTO CUHTE3a —

NeyeHb.

[ns xxene3oaeduLUTHBIX COCTOSHUN XapaKTEPHO
NoBbILLIEHNE CcoAepXXaHUS TpaHCcdeppuHa C
NMOHMXXEHNEM YDPOBHS Xee3a CbiIBOPOTKM.

CHMXeHne ypoBHS TpaHcde

DPUHA MOXET ObITb Mpu

nopa)xeHnn neyeHu (pasHoro reHesa) n nNpu notepe

6enka (Hanpumep, Npu Hed

DOTUYECKOM CUHApPOME).

YpoBeHb TpaHcheppuHa MoBbILWEH B MNOCNEAHEM

TpumecTpe 6epeMeHHOCTH.



Transferrin serums (beta globulin).

The main function — transport of the soaked-up
iron in depot (a liver, a spleen), in marrow
erythroidal predecessors and in reticulocytes. The
main place of synthesis — a liver.

For iron deficiency conditions increase of the
maintenance of a transferrin with fall of level of
iron of serum characteristic.

Decrease in level of a transferrin can be at liver
defeat (a different genesis) and at protein loss (for
example, at a nephrotic syndrome).

Level of a transferrin is raised in the last trimester
of pregnancy.



TpaHcheppuH (TO)
OrPAHUMEHUSA

KoHueHTpauua TP noaBepXeHa CYyTOYHbIM
KonebaHusaMm

OcTpoe BocnasieHme crocobCcTByEeT MOHMXKEHUIO
YpoBHA TO

KJIMHNYECKASA SHAYNMOCTDb

OCHOBHOM KJIMHUYECKUW NOKa3aTeNnb A/
amndbdepeHLMpoOBKM MEXAY XKene3oaeduLmMTHOU
(T®1) n remonuTndeckon aHemmen(Td|)

bonee To4YHbIM Noka3aTtenb, Yem OXXCC

[Tocne BbICBOOOXAEHUS Xene3a U3 KOMMJieKkca C
T® noH Fe3* nomkeH 6bITb BOCCTaHOBMEH B Fe?'




Transferrin (TF)

RESTRICTIONS
Concentration of TF is exposed daily fluctuations
Acute inflammation helps to reduce the level of TF

CLINICAL SIGNIFICANCE
The main indicator for clinical differentiation
between iron (TF 1) and hemolytic anemia (TF |)
A more accurate indicator than total iron binding
capacity of blood (TIBC)

After the release of iron from the complex with TF
ion Fe3 + must be reinstated to Fe2 +



JleyeHune XA
[lneTa : MSCO , NneyeHb, APOXKU, pblba

[lepopanbHbie NpenapaTtbl: CKOPOCTb
BOCCTaHOBJIeHUd HB He oTnmnyaeTcs oT
napeHTepasibHOro BBeAEHUS, NOO6OYHbIX
3(PPeKTOB MeHblle, N3bbIToUHOE BBEeAEHME
He NpUBOAUT K reMocuaepoasy.

- [lpnem 3a 1 4yac Ao eabl

B BeuepHee BpeMs (abcopbuus Bbille
BO BTOPOW NOJIOBUHE CYTOK)




IDA treatment

Diet: meat, liver, yeast, fish

Peroral preparations: the recovery rate of Hb
doesn't differ from the parenteral
introduction, it has less side effects,
exuberant introduction doesn't lead to a
hemosiderosis.

- Take in 1 hour prior to food

- In the evening (absorption is higher in the
second half of days)




B TeueHune Tpex nepsBbIX AHEN — NOMOBMHHAS 033
BblI6paHHOIro rnpenaparta.

BO3MOXHbI: TEMHOE OKpalluBaHWE CTyNla U
TPaH3MTOPHblE AWUCTIENCNYECKE PACCTPONCTBA
(TOLWHOTA, 3anopbl U Pa3XXMXKEHHbIN CTY)

- KOHTpPOJIbHBbIX aHaNu3 KpoBum: Yepes 7-10
NHEN - pEeTUKyNouuTapHas peakums;
K KOHUY 4 Hegenu — yBenu4denue Hb u Ht;

[pn HOpManu3aumm nokKasaTenen KpoBu —
CHW)KEHME A03bl NpenapaTa;



During the three first days — a half dose of
the chosen preparate.

Possiblity : dark coloring of a stool and
transitional dyspepsia frustration (nausea,
constipation or soft stools)

- Check analysis of blood: in 7-10 days -
reticulocytic reaction; by the end of 4
weeks — increase in Hb and Ht;

At normalization of indexes of blood — a
preparation dose decline;



B UCKNOUNTENBHBIX CNy4Yasx, Mpu TSHXXENOU
XA, Ans oka3aHUs SKCTPEHHOW NMOMOLLN,
NpU HEMNEPEHOCMMOCTU NMepopasibHbIX
npenapaTtoB (Nocsie MHOroKpaTHOW 3aMeHbl U
CHWXeHnS Ao3bl), npu 3aboneBaHusax XKKT,
CMHAPOME HapYLUEHHOro KMLLIEYHOro
BCACbIBaHUS, rnocne obLLMpHON pe3eKkLnm
TOHKOW KULLKW, NMPU HENPEPbLIBHOW
KpOBOMNoTepe, HE BO3MELLLaEMOU
nepopasibHblM NPUEMOM.



Parenteral introduction of iron —

in exceptional cases, at heavy IDA, for
rendering of the emergency help, at an
intolerance of peroral preparations (after
multiple replacement and a dose
decline), at diseases
GASTROINTESTINAL TRACT, a
syndrome of the broken intestinal
absorption, after an extensive
enterectomy, at the continuous
hemorrhage which is not compensated
by peroral reception.



Ocno)xHeHUs NapeHTepasibHOIro
BBeAeHuN:

MeCTHas peakuus (6onesble OLLYLLEeHNS,
dnebutbl Npu B/B BBEAEHUN)

Obwme peakumun (aHadunakcus,
JINXOpPaZiKa, ronoBHbIE U CyCTaBHble 60U,
PBOTQ, CbiMNb, OpoHX0CMna3Mm).

[penapaThbl:
BeHodep — Ana BHYTPUBEHHOIO BBEAEHUS,

ManbToep, PeppyM-Jlek — ang
BHYTPUMbILLEYHOro BBEAEHUS




Complications of parenteral

introduction:;
local reaction (painful feelings, phlebitis at
intravenous introduction)

Common reactions (anaphylaxis, fever, head
and joint pains, vomiting, rash,
bronchospasm).

Preparates:
Venofer — for intravenous introduction,
Maltofer, Ferrum-Lek — for intramuscular



B nepBble 6-8 4acoB - anuracTtpa’sibHblie 60u,
TOLLUHOTA, pBOTa (B TOM YUCNE C KPOBbLIO), Anapes,
6/1eAHOCTb, COHIMBOCTb, aKpOLMAHO3,

B TeyeHune 12-24 yacoB — MeTabonmyecknu
auuao3, NeMKoUmnTo3, MoryT ObiTb Cya0Oporn, Koma,
yepe3 2-4 AHA — HEKPO3bl NeYeHN U MOoYekK.

KyrnnpoBaHue: pBOTHbIE CpeACcTBa, MPOMbIBAHME
Xenyaka, npueM Mosioka € SiM4yHbiM 6esikoM,
nedepokcamut (Jecdepan), cMMnToMaTnyeckas
Tepanusl.



Overdose of iron preparations:

At the first 6-8 hr - epigastric pains, nausea,
vomiting (including with blood), diarrhea,

paleness, a sleepiness, aCrocyanosis

Within 12-24 hr — the metabolic acidosis, a
leukocytosis, can be spasms, coma, in 2-4 days —
necrosis of a liver and kidneys.

Knocking over: vomiting, gastric lavage, milk
reception with egg white, Deferoxaminum
(Desferalum), symptomatic therapy.



'Y yenoBeka HeT cneumasibHOro MexaHusma
IKCKpeLum xene3al

Ype3MmepHoe ero BBeAEHNE NMPUBOANT K rEMOCUAEPO3Y.
KnnHWyeckue nposiBneHus:

[TocTeneHHoe HapacTaHMe Pa3MepoB MeYeHU, CENe3eHKH,
KapanonaTus, Haano4yeyHMKoBas HeAoCTaTOYHOCTb,
caxapHblit AnabeT, eBHYXOUAMU3M.

[loBbILIEHME CbIBOPOTOYHOO Xene3a (bonee 30
MMOJ1b/1), NMPOLIEHTa HACbIWEHUS TpaHCdeppuHa
xenesom b6onee 45%, depputnHa cbiBopoTkn 60nee 1000
HIr/MIT;

[lpoba c aecpepanom;

+ cneumguyeckme rnpu3Hakn nopaxKeHmns BHyTPEHHUX
opraHoB (3K, ypoBeHb OMOXMMUYECKMX MOKA3aTENEN
OYHKLMN NeYeHn, YpoBEHb FOPMOHOB U Ap.)



Overload syndrome iron:

| the person has no express mechanism of an excretion of
iron!

Its excessive introduction leads to a hemosiderosis.
Clinical manifestations:

Gradual increase of the sizes of a liver, spleen,
cardiopathy, adrenal failure, diabetes mellitus,
eunuchoidism.

Laboratory signs:

Increase of serumal iron (more than 30 mmol/l),
percent of saturation of a transferrin iron more than 45 %,
serum ferritin more than 1000 ng/ml;

Test with Desferalum;

+ specific signs of defeat of an internal (ECG, level of
biochemical indexes of functions of a liver, level of
hormones, etc.)



AHEMUN 3Q cYeT
HapyLweHnd
nponm@epaunu .

Anemias at the expense of
proliferation violation:

B12 - n ®onueso-
nemuUunTHbIE aHEMUK

Meranob6nacrtHble

= 1IN B12 - and folic and
scarce anemias -

= megaloblastny



[1pnymHbl aedpuumTa BUTaMmHa B12

BPOXAEHHbIN AedULUT BHYTPEHHEO
dakTopa KacTtna

(aTpodunsa cnM3ncTon 06ON0YUYKN XKeNyaKa
Hanbonee yactas NpUYMHA), rACTPIKTOMUS,

BOCras/inTeslibHble WJIN ayTOMMMYHHbIE
3a60n1eBaHns TOHKOro KUWLWEeYHWUKa,yaasieHne
ero ornpeaesieHHbIX y4aCTKOoB,

rMUCTHas MHBa3NSA (LLMPOKUM NEHTEL),

HeaOoCTAaTOYHOCTb BUTaMMHA B1l2 B nuuleBbIX
npoaykTax (coaepxutcs B Msice, 6060BbIX).




Reasons of deficiency of B,, vitamin

congenital deficiency of an internal factor of
Kastla

(atrophy of mucous membrane of stomach is the
most frequent reason), gastrectomy,

inflammatory or autoimmune diseases of small
intestines, removal of its fixed sites,

helminthic invasion (wide fishworm),

failure of B,, vitamin in foodstuff (contains in
meat, bean).



[puunHbl aedunumta HONNMEBON KUCOThI

aIMMEHTapHaH

NnoBblLLeHHasas noTpebHOCTb (HeAOHOLLEHHOCTb,
ObICTpbIM TEMN pOCTa, 6EpEMEHHOCTD)

BCKapM/IMBaHNE KO3bWUM MOJIOKOM
60ne3HN TOHKOWU KULLKMU

NnpueM aHTaroHUCToB PON1IAaTOB MpPU
OHKO3aboneBaHusx (MeTaTpekcar)

AHTUKOHBYNbCaHTbl (ANMEHNH), nepopanbHbie
KOHTpaLenTuBbI

XPOHMYECKUN TEMONN3




Reasons of deficiency of folic acid

the alimentary

the increased requirement (a prematurity, fast
growth rate, pregnancy)

feeding by goat milk
diseases of a small bowel

Intake of antagonists of folates for oncological
diseases (Methotrexat)

anticonvulsant (andeHnH), peroral
contraceptives

chronic hemolysis



KITIMHUKA

aHEMUYECKUN CUHAPOM

KoXka 651eaHast C IMMOHHBIM OTTEHKOM,
CYOUKTEPUYHOCTb CKNep

HapyLleHne nponugepaumm aNUTenns
XKT: cyxon spKO-KpacCHbIN S3bIK,
noTeps anneTuTa, axunans, NOHOCHI,
BO3MO>XHbl 9PO3UBHbIE N S3BEHHbIE
M3MEHEHUS CNN3UCTbIX 060/104eK



Clinical signs
anemic syndrome

skin pale with a lemon shade, a yellow
coloration of scleras

violation of a proliferation of an epithelium
GASTROINTESTINAL TRACT: dry bright red,
loss of apetite, an achilia, diarrheas, are
possible erosive and ulcer changes of
mucous membranes



TOSIbKO Mpun aeduuumte
BUTaMMHa B 12

nopaxeHne LUHC - dyHUKYNSpHbIM MUENo3
(nereHepaums U CK1epos 3aHUX U 6OKOBbIX
CTON6O0B CMMHHOIO MO3ra), Nnapecresunu,
napannym ¢ pacCTpoUCTBOM (DYHKLUM
Ta30BbIX OPraHoB.




B12 vitamin deficiency

defeat of the central nervous system - a

funicular myelosis (a degeneration and a
sclerosis of back and lateral columns of a
spinal cord), paresthesias, paralyses with
disorder of function of pelvic bodies.



AvnarHocruka B12- m donmesBo-
AedULMTHON aHEMUM

CHWKEHME KONMMYeCTBa 3PUTPOLIMTOB U
reMornobmHa

rmnepxpomMms
MaKpOLMTO3, aHU30LMTO3 3pUTPOLUTOB
rmnepcerMeHTaumsa HemTpoduios

Tenbua XKonm n konbua Kebota npu
MUKPOCKOMUM SPUTPOLIUTOB




Diagnostics B12-and folic deficiency
anemia

General analysis of blood:

decrease in quantity of erythrocytes and
hemoglobin

hyperchromia
macrocytosis, anisocytosis of erythrocytes
hypersegmentation of neutrophils

Zholi's little bodies and ring Kebota at a
microscopy of erythrocytes




NPoOAOMKEHME
KONUYECTBO PETUKYIOLMTOB B HOPME U/n
CHUXKEHO
HOpMOb1acTbl B Ma3Ke KpOBU
NenKoneHus, TpoMboLUTONEHUS]

KOCTHbIX MO3r :

pasapaxkeHne 3pUTPOUAHOrO POCTKa,
MeranobnacTbl, pacnaj
SPUTPOKAPUOLIUTOB



the quantity of reticulocytes is normal or
reduced

normoblasts in blood dab
leukopenia, thrombocytopenia

Marrow:

irritation of an erythroidal sprout,
megaloblasts, disintegration
erythrokaryocytes



BUoxuMnyeckmn aHanu3 KpoBu

MOBbILLEHNE HENPAMOro bunupybmuHa
MOBbILLUEHNE CbIBOPOTO4YHOIO XeNe3a

— CHM)KEHNE
U

(dbonnesas KMUCoTa
B SpUTPOLINTAX) — CHUXKEHME



Biochemical analysis of blood

increase of an indirect bilirubin
increase of serum iron

B12 — decrease or

the Folate status (folic acid in
erythrocytes) — decrease



Kputepmn s3d@PeKTUBHOIro fnevyeHus

CYOBbEKTMBHOE Y/yYLLEHUE B NEPBbLIE XE AHW
NeYeHuns;

* PETUKYIOLMTO3, MaKCMMalbHO Bblpa>XEHHbIN
(0o 20%) Ha 5-7-n aeHb neyeHus;

* MpPUPOCT reMornobmnHa n yncna
3PUTPOLIMTOB, HAYMHAsA CO 2-N Heaenu
nleyeHus;

e HOpManu3aLusa NokasaTenen KpacHoOM
KpPOBU, YNCa NEUKOLMTOB N TPOMOOLIMTOB
yepes 3-4 Hegenu neyeHus.



Criteria of efficient treatment

subjective improvement in the very first days
of treatment;

e a reticulocytosis which is most expressed (to
20 %) for the 5-7th day of treatment;

e an increase of a hemoglobin and number of
erythrocytes, since 2nd week of treatment;

e normalization of indexes of red blood,
number of leukocytes and thrombocytes in
3-4 weeks of treatment.



