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< Early on there are typically no symptoms.
< Later symptoms may include feeling tired, shortness of breath, easy bleeding, or
frequent infections.
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packed cell volume, consists of RBCs, expressed as a percentage
can be measured directly following centrifugation of a blood sample or calculated as (HCT =
[RBC x MCV]/10)
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& MCV(mean corpuscular volume)

< MCH (mean corpuscular hemoglobin)

< MCHC( mean corpuscular hemoglobin concentration )
< RDW (Red Cell distribution)
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Stem cell Committed cell Developmental pathway >

Phase 1 Phase 2 Phase 3
Ribosome synthesis| | Hemoglobin accumulation | |Ejection of nucleus
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Early Late \. J
Hemocytoblast Proerythroblast erythroblast erythroblast Normoblast Reticulocyte Erythrocyte
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' \ 3 Day 1:
4 @ Proerythroblast

S
Q Erythroblasts |
gﬁ a0 Day 2:
{ y Basophilic

. erythroblast

,('

Day 3: |
Polychromatophilic
erythroblast

0<-® <

Day 4:
Normoblast

Ejection of ;
nucleus J
Enters
circulation Q
) Mature red blood
\ cell

Copynght © 2004 Pearson Education, Inc., publishing as Benjamin Cummings.

Days 5-7:
Reticulocyte

Microcytic : iron deficiency
Macrocytic : vitamin B12 and/or folic acid deficiency
Normocytic : recent blood loss, chronic disease
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Macrocytic anemia
Anemia is considered "macrocytic" when the MCV exceeds 100 fL (femtoliters)
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Microcytic anemia
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Anemia is considered "microcytic" when the MCV is less than 80 fLL

Microcytosis 1s usually accompanied by a decreased hemoglobin content within the RBC
(mean corpuscular hemoglobin, MCH), with a parallel reduction in MCV, producing a

hypochromic (low MCH) as well as a microcytic (low MCV) appearance on the blood smear
Microcytic-hypochromic anemia
g YL 5105 a8 Zliawl J2e)lon jw (0,15 (55 0 o2 9 3,10 (5,008 IS o0 45 o g5 o] (g9l I ingS 1ynl b ot

S gl len Y

iranpuyesh.ir ' L I ’ 7 axévo



https://www.uptodate.com/contents/zidovudine-drug-information?source=see_link
https://www.uptodate.com/contents/zidovudine-drug-information?source=see_link
https://www.uptodate.com/contents/hydroxyurea-hydroxycarbamide-drug-information?source=see_link

Jol and> JPPE{ PR g PP

eVl
g on ol Dzl g B ras JElwoda jo DS 4 jomie oS (S MU
(low MCV) rns o Yo 005 ol e
o
ey T ¥
<l

fars o0 7y Giledsm> o Gl plas’ (o o

-
Sideroblastic anemia .0
s
A%

ol gl sl algs ;5 sl a5 Dilir olyicis | dio g drois Yl 50 50 Lol e Jlaed 15 ! 51 locane d gdod badzmy 4o
Ay o sl slaglgiiwl bl slacard o (Dg—i oo (65 Aiged (idu opl 5 Glgtiml jie Wigw ,o)1liacC crest (el Jld
wws Jb Gg5 9 solt slashe
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(;\:l . & orthochromatic
- CFU-MK ® erythroblast
lymphoid '
stem cell @  reticulocyte
*
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= The Reticulocyte
Has no nucleus o @ Q ¢
Has no organelles O o
Is larger than the mature RBC 0 o 0

Is not concave °

Has many polyribosomes 0 L/ °O
&

In severe anemia, many of these ‘ “’
are released into the blood
prematurely—> Reticulocyte
response. @ ..

0 Normally 1% of circulating blood, ‘ .‘
are reticulocytes.
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< Complete blood count (CBC): Hgb, Het, RBC count, RBC indices (MCV, MCH, MCHC),
WBC count (and differential)
< Platelet count
< RBC morphology
< Reticulocyte count
Bilirubin and LDH
Serum iron, TIBC, serum ferritin, transferrin saturation

X/
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X/
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>

Peripheral blood smear examination

o
*

>

Stool examination for occult blood

o
*

Bone marrow aspiration and biopsy
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< Iron stores are depleted
< Hb >lower limit of normal , may be reduced
& | transferrin saturation
DS T TIBC
& 1 Protoporphyrin
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lreatment

Severity and cause determines the approach
Dietary supplementation and therapeutic iron preparation

Jiron absorption from vegetables, grain products, dairy
products, and eggs

1tiron absorption from meat, fish, poultry

Meat, orange juice, and other ascorbic acid rich foods should be
included with meals

Milk and tea should be consumed moderately between meals

Iron deficiency anemia *
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lreatment

~ Iron stores are well preserved due to recovering and reusing

in new erythrocytes

» Only about 0.5 to 1 mg/day iron lost from urine, sweat, and

intestinal mucosal cells
» Menstruating women lose approximately 1 mg more per day

» Pregnancy and lactation are other common sources of iron

loss

Spleen

N
) G [end) > (e

{recy cled) (recy cled) {(convernod) *
wransfernim  amino acids — Bilirubin
‘ * ( free, unconjugated)

fermtin

Bilirubin
conjugated)
blood ciroulatson; urobdline

feces, stercobilene

Urobilinogen

Kadoey: urohiline
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71N & W Oral Iron Products

Salt

Ferrous sulfate

Ferrous sulfate (exsiccated)

Ferrous glucanate

Ferrous fumarate

Polysaccharide iron complex

Carbonyl iron

Elemental Iron
Percentage

200

1200

33%

100%

100%

Elemental Iron
Provided

60-65 mg/324-325 mg tablet
18 mg iron/5 mL syrup

44 mg iron/5 mL elixir

15 mg iron/0.6 mL drop

65 mg/200 mg tablet

60 mg/187 mg tablet

50 mg/160 mg tablet

36 mg/325 mg tablet

27 mg/240 mg tablet

33 mg/100 mg tablet

63—66 mg/200 mg tablet
106 mg/324-325 mg tablet
15 mg/0.6 mL drop

33 mg/5 mL suspension

150 mg capsule 50 mg tablet
100 mg/5 mL elixir

50 mg caplet
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Established indication

<Failure of oral therapy, Iron intolerance or with low iron
levels that are refractory to treatment

oNeed for quick recovery

o Substitution for blood transfusions when not accepted by
patient for religious reasons

wUse of erythropoiesis-stimulating agents in chronic kidney
disease

Iron Preparations for Intravenous Use

FORMULATION DOSE PER INFUSION
Ferric gluconate 125 mg/10-60 min 250 mg/60 min

100-400 mg/2-90 300 mg/2 hr

Iron sucrose (Venofer) R

750-1000 mg/15-30 750-1000 mg/15~

Ferric carboxymaltose G 30 min

(Ferinject)
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