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Abstract

Anemia is defined as a reduction of the hemoglobin concentration or red blood cell (RBC)
volume below the range of values occurring in healthy persons. Normal hemoglobin and hematocrit
(packed red cell volume) vary substantially with age and sex. The approach for differential diagnosis
of anemia includes history taking, physical examination and investigation. Classification of anemia are
blood loss (hemorrhage), disorders of impaired red cell production and disorders of erythrocyte
destruction (hemolysis).
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finkasain Worldwide prevalence of anaemia 1993-2005: WHO global database on anaemia. Geneva, Switzerland, 2008, World Health

Organization.) p. 4.
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42 108 98

31 104 85

28 96 7

29 91 74

33 78 70

34 81 75

35 86 7

36 90 78

37 88 78

fntUaga1n Lanzkowsky P, Lipton JM, Fish JD. Lanzkowsky’s manual of pediatric hematology and oncology. 6th ed. New York: Elsevier;

2016. p. 712.
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1. Complete blood count (CBC)
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anuUasann Lerner NB. The anemias. In: Kliegman RM, Stanton BF, St Geme Il JW, et al. Nelson Textbook of Pediatrics. 20" eds.

Philadelphia: Elsevier; 2016. p. 2310-11.
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N13AF2319NIYNY
Tuwniin
wiwnlyun (frontal bossing) NggNNTIUAE
21133157379 (prominence of the malar
and maxillary bones)
M1
AsEANAAN (microcornea)
Fensendinauszame (retinal hemorrhages)
f1uan (blindness)
Un
Ausniay (slossitis)
1UUININLEU (angular stomatitis)
TV
50861 (hyperpigmentation)
f\!m’fﬂ@aﬂ (petechiae, purpura)

594 AYU (jaundice)
wihen

n18nNIN4 (shield chest)
99

1ule (splenomegaly)

s}

?

v
a

7lUsiingU (triphalangeal thumbs)

fhilauuusiu (hypoplasia of thenar eminence)

Aurinseunaetou (spoon nails)

amnvan1zlafinang

Chronic hemolytic anemia, thalassemia

Fanconi anemia
Chronic, severe anemia

Osteopetrosis

Vitamin B12 deficiency, iron deficiency

Iron deficiency

Fanconi anemia
Bone marrow infiltration, aplastic anemia, hemolytic
uremic syndrome

Hemolytic anemia

Diamond-Blackfan syndrome

Congenital hemolytic anemia, leukemia, portal

hypertension

Red cell aplasia
Fanconi anemia

Iron deficiency

AnnUasann Brugnara C, Oski FA, Nathan DG. Diagnostic approach to the anemic patient. In: Orkin SH, Fisher DE, Ginsburg D, et al.
Nathan and Oski’s hematology and oncology of infancy and childhood. 8th ed. Philadelphia: Elsevier; 2015. p. 298.
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2.3 Mean corpuscular hemoglobin concentration
(MCHO) Fernmdsnrududuredlilnadulusindonuns
fintaedundu/ea. Arnfegsening 31-35 ndu/ma.
MCHC 11nn1 35 nsu/na. wulaluniag spherocytosis

2.4 Red cell distribution width (RDW) A9
A1A1UNT19083N15N 588 v ndndonuns 39
mneisnuuanIssLAdindenlas (@nisocytosis)
findreludovay Arunfegseninedosay 11.5-14.5
A1 RDW gavsnefanmgififiaidenuasyunaunnsinaiy
110 @1 ROW sinldudanasufuan MCV iiietasly
mMAdadaitevnamanglainans fauandumsd 5

n150573 CBC Tasldiadosiunuudnluif
(automated cell counter) A9 q #¥aldanaiin
avuRanararanadeuld Wy Adlulnaduudedie
nABINesH osn AABuinesn anue3edeng 1
Fnalldliviiiu wien1g cold agslutinin geena
Wliiasosiiasziidu macrocytosis aufusIuaL
diadenunwi (red cell counts) Hauanslumsnsd 6

3. Blood smear

Tagn1sgaud Wright’s stain @1u1sataelu

nytademamnveInglainilagnngusnees
2 A 2 A a
Walaanlne (red cell morphology) LUALABALLAINN
sUs1eRRUNFkUUAng 9 nuldlulsaisinady duans
Tupsnen 7
4. Wet preparation %39 supravital stain
4.1 Reticulocyte count
% < A Y U al [ =
Wunsduiliaideaundaeauiisuiuiiin
Hoawnenanue Wiedssiiunisvitauveslunsegn
U 14 @ o Y A 1 U a 1 1 4
Jrasradiadenunslivsely arunfiedseninefesas
1-2 n159%A1 reticulocyte count tingetu wuls
Tun1g hemolytic anemia waz acute hemorrhage
ANINMEIaTNA9ABIAUINAN comrected reticulocyte
count lngldgns
Corrected reticulocyte count = Reticulocyte
count x (Patient’s Hct / Normal Hct)
ansamanusnglainanelagly reticulocyte

count $AUAUIUIAVBLIIALEDALAS Fakandlunis19T 8

LLﬁmmmamaﬂaﬁmmﬁwuiﬁ@Elwﬂ'”l mean corpuscular volume (MCV) wag red cell distribution width (RDW)

=Y ROW
G‘]I”l Unh Thalassemia trait, chronic disease
g Iron deficiency anemia, thalassemia disease
Un#l Und Hereditary spherocytosis, chronic disease
Gy Mixed nutritional deficiency
6N Unh Aplastic anemia, inherited bone marrow failure syndromes
Gh Folate or vitamin B12 deficiency, immune hemolytic anemia

finlladsann Lanzkowsky P. Classification and diagnosis of anemia in children. In: Lanzkowsky P, Lipton JM, Fish JD. Lanzkowsky’s
manual of pediatric hematology and oncology. 6™ ed. New York: Elsevier; 2016. p.37.
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glulnaduaindininuss
Red cell counts g4n31AINTI

MCV g4n31ANHR39

Red cell counts $I1NIIAINTY

Lipemia, hyperleukocytosis, intravascular hemolysis
Hyperleukocytosis
Hyperglycemia, hypernatremia

Cold agglutinin (high MCV and high MCHC), clotting

finLUad1n Zandecki M, Genevieve F, Gerard J, et al: Spurious counts and spurious results on haematology analysers: a review. Part II:
white blood cells, red blood cells, haemoglobin, red cell indices and reticulocytes. Int J Lab Hematol 29:21-41, 2007.

A519% T:

a a

' 2 A ~
WAAIFUINLUALADALAITINAUNR

i ]
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Morphology Agiiny

Acanthocyte
Basophilic stippling
Blister cell
Echinocyte
Elliptocytosis
Howell-Jolly bodies
Nucleated red cell

Schistocyte

Spherocyte
Target cell
Teardrop cell

Disseminated intravascular coagulation (DIC), liver disease

Lead poisoning, Hb Constant spring, hemolytic anemia

G6PD deficiency during hemolysis

Dehydration, renal failure, liver disease

Hereditary elliptocytosis, iron deficiency anemia

Postsplenectomy, hyposplenia, newborn

Postsplenectomy, hemolytic anemia, leukoerythroblastic reaction

DIC, Kasabach-Merritt syndrome, microangiopathic hemolytic anemia (MAHA),
prosthetic cardiac valve, burn

Hereditary spherocytosis, autoimmune hemolytic anemia, ABO incompatibility
Thalassemia disease, hemoglobin E, liver disease

Thalassemia disease, myeloproliferative disorder, leukoerythroblastic reaction

fintUada1n Lanzkowsky P. Classification and diagnosis of anemia in children. In: Lanzkowsky P, Lipton JM, Fish JD. Lanzkowsky’s
manual of pediatric hematology and oncology. 6™ ed. New York: Elsevier; 2016. p. 34-36.
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wansamnnzladinaslagld reticulocyte count saufuruIavedndonuns

vuavauilaidionuas  Reticulocyte count dwmnnelaiinang

Microcytic #n Iron deficiency anemia, chronic disease, lead poisoning
G Thalassemia disease, pyropoikilocytosis
Normocytic G‘ll’ﬂ Chronic disease, RBC aplasia, acute bleeding,
hypersplenism, hemophagocytic syndrome
G Hypersplenism, microangiopathy
(HUS, TTP, DIC, Kasabach-Merritt), membranopathies
(spherocytosis, elliptocytosis),
enzymopathies (G6PD, PK deficiencies)
Macrocytic 9‘1;’1 Folate deficiency, vitamin B12 deficiency, aplastic
anemia, hypothyroidism
GN Dyserythropoietic anemia, active hemolysis

with very elevated reticulocyte count
fmwUasann Brunetti M, Cohen J. The Harriet Lane handbook. 17" ed. Philadelphia: Elsevier; 2005. p. 338.

4.2 Heinz body

Ao red cell inclusion Fuduslulnaduy
ﬁgﬂﬁﬁmﬂ (denatured hemoglobin) wuldlu G6PD
deficiency (acute hemolysis)

4.3 Inclusion body

wulalu Hb H disease tJuusuiuunis
Sovay 50

5. MIRTIVesUfTRNMTAY 9 T unnzusiaslsn
5.1 Coombs’ test
Direct Coombs’ test Tvnauanlunig

autoimmune hemolytic anemia
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Indirect Coombs’ test TnauaInluniy
alloimmunization 31nN155UL80A

5.2 Hemoglobin typing wag DNA for
a-thalassemia

definnazlafinanssaufu MCV 61 wied
UseiRaseuasudunmve/dsasdaidle

5.3 Mn533lunszgn (bone marrow aspiration)

lofiteusd e CBC fdnwas pancytopenia
vieUaed refractory anemia 1Jusiu
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MCV GTIW (< 80 fL) Iron deficiency, thalassemia, lead poisoning, chronic disease

MCV g4 (> 100 fL) Folate deficiency, vitamin B12 deficiency, aplastic anemia, immune hemolytic
anemia, liver disease

MCV Un# (80-100 fL) dadenrniuazindaidons

Bone marrow depression, malignancy, aplastic anemia
finidonrnuazindaionund

Pure red cell aplasia, Diamond-Blackfan anemia, Transient
erythroblastopenia of childhood (TEC)
dindenuninazindnidonas

Infection

Reticulocyte  UagUuuUn@A: Hemorrhage

count g Ua3Uuga: Hemolytic anemia
- Positive DAT
Autoimmune hemolytic anemia,
isoimmune Hemolytic Disease,
Rh, ABO, mismatched transfusion
- Negative DAT
Corpuscular
- Hemoglobinopathies
(Hemoglobin electrophoresis)
- Enzymopathies (Enzyme assays)
- Membrane defects (Morphology, autohemolysis, osmotic
fragility)
Extracorpuscular

- Infection, microangiopathic

MCV, mean corpuscular volume; WBC, white blood cell; plt, platelets; DAT, direct antiglobulin test fnuUasann Lanzkowsky P.
Classification and diagnosis of anemia in children. In: Lanzkowsky P, Lipton JM, Fish JD. Lanzkowsky’s manual of pediatric hematology
and oncology. 6™ ed. New York: Elsevier; 2016. p. 38.

wamsmsitadennglainanduin |S 55

a6l Basyiifiona |



IBSDBAISHA:NSAISDBMAQSIVAIITDY
U 62 atuiuiy dquieu w.e. 2561

LBNE15919D4

1.

556

Kassebaum NJ, Jasrasaria R, Naghavi M, Wulf SK,
Johns N, Lozano R, et al. A systematic analysis of
global anemia burden from 1990 to 2010.
Blood. 2014;123(5):615-24.

Beutler E, Waalen J. The definition of anemia:
what is the lower limit of normal of the
blood hemoglobin concentration? Blood.
2006.107(5):1747-50.

Hermiston ML, Mentzer WC. A practical approach
to the evaluation of the anemic child. Pediatr
Clin North Am. 2002;49(5):877-91.

Lanzkowsky P. Classification and diagnosis of
anemia in children. In: Lanzkowsky P, Lipton JM,
Fish JD. Lanzkowsky’s manual of pediatric
hematology and oncology. 6" ed. New York:
Elsevier; 2016. p. 32-41.

Brugnara C, Oski FA, Nathan DG. Diagnostic
approach to the anemic patient. In: Orkin SH,
Fisher DE, Ginsbure D, editors. Nathan and Oski’s
hematology and oncology of infancy and
childhood. 8" ed. Philadelphia: Elsevier; 2015.
p. 293-307.

wmsmsItadunngladinandluin

sl Basgildnna

Lerner NB. The anemias. In: Kliegman RM,
Stanton BF, St Geme Ill JW, editors. Nelson
Textbook of Pediatrics. 20" ed. Philadelphia:
Elsevier; 2016. p. 2309-12.

Marks W, Glader B. Approach to anemia in the
adult and child. In: Hoffman R, Benz Jr AJ, Shattil
S. Hematology: Basic principles and practice. 4"
ed. Philadelphia: Elsevier; 2000. p. 455-63.
Zandecki M, Genevieve F, Gerard J, et al:
Spurious counts and spurious results on
haematology analysers: a review. Part Il: white
blood cells, red blood cells, haemosglobin, red
cell indices and reticulocytes. Int J Lab Hematol.
3007;29:21-41.



