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Development of mature red cells
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Erythropoiesis and erythrocytes

e Non nucleated

* Biconcave disc

* Production regulated by Epo
#y

* Needs Fe, B12, folate & other
elements for development
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= Aplastic anemia
* Leukamia

= Chronic infaction

* Chronic inflammation

* Malignancy

= Chronic renal disease



ALGORITHM OF THE PHYSIOLOGIC CLASSIFICATION OF ANEMIA

Anemia

count

CBC, reticulocyte

|

Index < 2.5

Red cell
morphology

Normocytic
normochromic

Micro or
macrocytic

Index = 2.5

Hemolysis/
hemorrhage

Hypoproliferative

Maturation disorder

- Marrow damage
* Infiltration/fibrosis
* Aplasia

- Iron deficiency

- J Stimulation
¢ Inflammation
* Metabolic defect
* Renal disease

- Cytoplasmic defects

* Iron deficiency

* Thalassemia

» Sideroblastic
anemia

=~ Nuclear defects
* Folate deficiency

* Vitamin B, deficiency

* Drug toxicity
* Refractory anemia

Blood loss

Intravascular
hemolysis

Metabolic defect

Membrane
abnormality

Hemoglobinopathy
Immune destruction

Fragmentation
hemolysis




Algorithm for Investigation of Microcytic Anaemia

RBC count |

CRP normal | CRP 1

e~ 1

Ferritin < 50

RBC count normal ort

Ferritin 50-150 | | Ferritin >150

Ferritin normal

—

- =

sTR/logFerr

21.55

sTfR/logFerr

<1.55

—

Ferritin <20

Ferritin normal

BM examination
Ring sideroblasts?

l X

Hb analysis

HbA2 1 or HbF 1

Normal pattern

Consider H.

pylori infection

Aetiology?

No response fo ttt

\ Consider Hb analysis

—._

Family studies,
chromosome 16
deletion search

. —

Reprinted from Lambert JF, et al. In C Beaumont, P Beris, Y Beuzard, C Brugnara, eds. Disorders of
iron homeostasis, erythrocytes, erythropoiesis. Forum service editore, Genoa, Italy, 2006 page 73 figure
1, by permission of European School of Haemotology.



Anemia detacted on CBC

!

Evaluate MCV and look for other "flags™ on CBC report for
presence of abnormal RBCs, or examine peripheral smear

* Miner population of Y Minor population of Y
MCV low | microcytic RBCs present MCV normal macrocytic RBCs present _ | MCV increased
(<sofL) | (80 to 96 fL) *| (>100fL)
Iron studies Requires additional testing, such as: + Y *
* Examination of peripheral * Dysplastic ® Serum B12 Other causes:
+ + smaar for shnormal RBCs features present and folate levels ® Increased
Y * Prasence of hemolysis * Cytopenias present * Methylmalonate mﬁmm
" Low Fe " Low Fe * Normal to high Fe (ALDH, Aindirect bilirubin, y haptoglobin) + (if needed) * Liver disease
® High TIBC ® Normal or low TIBC " Any TIBC » Presence of blood loss * Homecysteine ® Hypothyroidism
® Low ferritin * Normal or high ferritin * Normal to high B P ETOM 58 . Myelodysplastic (if needed) ® Drugs
fenritin (low mml I se) disorder |
» Renal insufficiency (elevated creatining) + +
" Low B12 ¥ Low folate
‘ + * Elevated * Normal
Iron deficiency: | | Anemia of chronic disease: | | ® Iron overload present | | ® Teardrop red cells . ;etlwlmalnnal:e . ;dhailer:ahnahe
determine cause | | infection, inflammation, | | * Siderocytes on ® Target cells evated ) h & _
of malignancy peripheral smear » Splenomegaly homocysteine omocysteine
¥ Sideroblasts on * Positive family history Y Y
bone
e B12 deficiency: Folate deficiency:
* determine cause determine cause
Sideroblastic anemia: | | Alpha or beta thalassemia:
determine cause perform hemoglobin
electrophoresis




Peripheral Smear




Case presentation

WBC=39000 Hb=6.7 Plt=143000 ESR=90
Retic=16% LDH=2500 total bilirubin=7.8

direct bilirubin = 0.8 Coomb’s test= Psitive
Ham’s Test=Negative ANA=negative

Anti DS DNA=negative

TPrednisolone to 100mg daily + IVIG 20mg x 5day
She refused hospital admission again.



Case presentation

At 89/12/5 :

Splenectomy was done

At 89/12/15 :

WBC=14700 Hb=9.9 PIt=537000

She was taking Folic acid 5mg daily + Prednisolone 50mg daily

At 90/1/23 :
WBC=17300 Hb=11.9 Plt=375000
She was taking Folic acid 5mg daily + Prednisolone 25mg daily



Case presentation

Chief complaint was dizziness, easy fatigability and palpitation
Past history: negative  Drug history: negative

Physical examination: stable vital sign ( PR:104)

Positive findings were: pallor and mild jaundice

WBC=27800 Hb=6.4 Plt=158000

MCV=121 Retic=14%

Patient was taking Prednisolone 60mg daily + Folic acid 5mg
daily of one week duration.

She refused hospital admission.



Clinical Picture

- 7 LDH
-1 Indirect Hyperbilirubinemia
- Haptoglobin

Positive Direct Antiglobulin test
(coomb’s test) (95% - 98%)






Peripheral Smear
Al I Y Ao




