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DEFINITION

[JReduction of oxygen carrying capacity of blood
secondary to decrease inred cell mass

[JLeads to tissue hypoxia

. . o/dl i
[IPractically, measure by Hemoglobin concentration,

and Hematocrit wurmenc digress



ANEMIA AND ERYTHROPOIETIN

CJAnemia triggers production of erythropoietin-s ou kdneys deles ortemic

[OCauses compensatory erythroid hyperplasia in bone marrow
(BM)

(Jln acute anemia, production can increase by 5x or more in
healthy people

een i those with (onaenltd anemia

OIn'severe cases, causes extramedullary hematopoiesis in

secondary hematopmetlc organs (spleen, liver and lymph

nOdeS) - Extamedulloty Hemalopoiesis we wil Yalk obout %

X EPO poodudhion i Yhe nexk lechuce .
CJExceptions: anemla of renal failure, anemia of chronic

inflammation st}
v Bone marrow
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Erythropoiesise— Stimulation for

RBC formation
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1) Blood loss
2) Diminished RBC prOduction vy Aukakond

Most common —> Most commonly coused

dehicenty

Iron deficiencyanemia

Anemia of chronicinflammation
Megaloblasticanemia
Aplasticanemia

Pure red cellaplasia
Myelophthisic anemia
Myelodysplastic syndrome
Anemia of renalfailure

Anemia ofhypothyroidism

3)Increased destruction

(hemolytic anemia) ReG ae
premot

P ure\y

CExtrinsic factors(infection,
antibody, mechanical)

CIntrinsic RBC abnormalities:

1)Hereditary (membrane,
enzyme, Hgabnormalities)

2)Acquired (Paroxysmal
nocturnal hematuria)



CLASSIFICATION ACCORDING T0 MORPHOLOGY

BLOOD FILM o ccoon e

Cause (we cont

Yhe awuse
deﬁhr:“{\ eO MO(P\\o\ogy \denhlication)

<go Rlosd Fest (No negia%r\m)
[1Size: normo, micro, macrocytlc(MCV) e
uwo\\yseen

ol pallor —> Peraks light
CColor: normohypochromic (MCH) &yt

nob /smb0  Shape he cels diomele
[OShape: a?ﬁs poih kelo/éytosis (spherocytes, sickle, schistiocytes)
(RBC distributionwidth)

COHypochromic microcytic anemia usually reflects impaired Hg
SyntheSiS e.ca. o dé?ﬂc-e.wf

A very eady disease

[IMacrocytic anemia reflects stemicell disease and maturation

{esem le“stem s
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RBC INDICES —

[JCan be directly measured, or automated

1Slight vaﬂl:laltlen is present between
labs, geogra hic areas

Y weeks-> High
eg mens +(ua’r 6 Months 3 Lowest H3 c_ocmkm

[1SeX, age, race, moblllty status have effect

1La(33(
imm <}-u(Q aﬁ,\,gxk“e(csd\DA

CIReticulocy te count: helps differentiate

Nofmally suvi rcy

hemolytlc anemia (hlgh) from aregenerative

RM is adcive
anemia (low) st
3\) sguf\c\' onal Mimﬂ(&sfh Units Men Women
@ Ml g@dudion Hemogiobin (Hb) gldL 132-167  11.9-150
Hematocrit (Het) % 38-48 3544
Red cell count X108l 4.2-5.6 3850
Reticulocyte count % 0.5-15 05-1.5
Mean cell volume (MCV) L 81-97 81-97
Mean cell Hb (MCH) pg 28-34 28-34
Mean cell Hb concen ration  gldL 33-35 33-35
(MCHC)
Red cell distribution width 11.5-14.8
(RDW)

*Reference ranges vary among laboratories. The reference ranges for the laboratory
providing the result should always be used In Interpreting a kboratory test
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[1Dizziness (hypotenS]On) X Polycythema (Hypertension)

CJFatigue

Best seen in fingernaik, fongue and ofl covly

DPallor X Pleboc i (Polycy%em.a
THeadache

Adaptive changes:

CTachycardia— 1 help delver 0o+
the Yody

JTachypnea
Ab the Bind o hemaglobin — 0, is released to wmpensate for Yhe hypoxia
o« [Increased redcell 2,3-diphosphoglycerate

If the patient has heart or lung diseases, symptoms will be worse

)



(L

A

[CLL SYM

0F ANEMIA

(o=

44

PTOM:

(o g

T
e
Erd
2

w T
Lal TYP

=
T

COChronic hemolytlc anemia: jaundice, pigmented gall bladder

uane

stones, ré& urine
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Wemolykic

Avemio > Depos-‘red in -hssues
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Moamal stones: whie
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Hemolykic -
Anemia
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0F ANEMIA

Due to persistent gnemia
CJExtramedullary hematopoiesis: splenomegaly, hepatomegaly
Treakment : Blood Yransfysion
IZITh’éI’a?semiQ major and sickle cell anemia: growth retardation,
e, cheds and Drohead ok

)

sz lage poFruditg boges due to acpmulation o (ea .
bone dyef’ormlty,sgggﬂgbe‘ry hemo&‘hrom@tosm (damage to heart,

Yansfusions Toxic —> organ —

endocrine glands) 1ero — Rerssient snema dommoge

couse it is a
€ cienehc condiol)
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COSymptoms are related to decreased intravascular volume,

Cif loss is >20% of blood volume, patient might

have hypovolemic shock anddeath T s why i » e eed o s
[OBody responds by shifting fluigwge[gm interstitial to
intravascular space, causing@)ilutionaf anemia and worse
. Doesnt indite
hypoxia (stays 2-3days) adwe hemorrhage
CJErythropoietin secretion is stimulated, activating
BM erythropoiesis (needs 5-7days)

CIn internal hemorrhage, iron is restored from extravasated
RBCs and used again in erythropoiesis

CIn external and GIT hemorrhage, iron is lost,

which complicates anemia

L. Nonal morphology .
[OThe anemia is normochromic normocytic,

with reticulocytosis— 181 ey



ANEMIA OF CHRONIC BLOOD L0SS
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low Hood loss wacemtmbion but repelitve
[1Occurs when the rate of RBC loss exceeds regeneration

[IMostly occurs in gastrointestinal diseases, also in excessive
menstruation

J iron deplekion .
[JResults in iron deficiency, anemia appears hy pochromic and

microcytic, lowreticulocytes
- Y BH Adwdy
eq. ulw«hom\s, excessive menskuakon
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