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Microcytic anemia
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Normocytic anemia
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(MCV g9)

- Iron deficiency
- Thalassemia disease
and hemoglobinopathy enzymopathy
- Chronic lead poisoning
- Chronic inflammation
- Sideroblastic anemia
infection
- Acute blood loss

- Splenic pooling

- Congenital hemolytic anemia:

red cell membrane defect,

- Acquired hemolytic anemia:
antibody mediated, microangiopathic

hemolytic anemia, secondary to acute

- With megaloblastic bone

marrow: vitamin B12

deficiency, folic acid deficiency
- Without megaloblastic bone marrow:
aplastic anemia, inherited bone
marrow failure, hypothyroidism,
liver disease, bone marrow

infiltration, dyserythropoietic anemias
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Spherocytes

Hereditary spherocytosis

ABO incompatibility

Autoimmune hemolytic anemia (AIHA)
Microangiopathic hemolytic anemia
Hemolytic transfusion reaction

Severe burn or other red cell thermal injury

Hypersplenism

Schistocytes

Disseminated intravascular coagulation (DIC)
Severe hemolytic anemia

Microangiopathic hemolytic anemia
Hemolytic uremic syndrome

Prosthetic cardiac valve

Connective tissue disorder (e.g., SLE)

Kasabach—Merritt syndrome

Target cells

Thalassemia
Hemoglobinopathies 3% Hb E
Severe iron deficiency

Obstructive liver disease

Teardrop cells
Thalassemia
Leukoerythroblastic reaction

Myeloproliferative disease

Echinocytes (burr cells)
Uremia

Dehydration

Liver disease

Pyruvate kinase deficiency

Artifact

Acanthocyte (spur cells)

Disseminated intravascular coagulation
Vitamin E deficiency

Hypothyroidism

Liver disease

Abetalipoproteinemia

Stomatocytes

Hereditary stomatocytosis

Rhw| blood group

Liver disease especially acute alcoholism

Artifact

Elliptocytes

Hereditary elliptocytosis
Thalassemia
Megaloblastic anemia

Iron deficiency

Nucleated red blood cells
Newborn (first 3—4 days)
Severe hemolytic anemia

Leukoerythroblastic reaction

Howell-Jolly bodies
Postsplenectomy

Asplenia

FALURINIAINLBNEITEN9DIT o WA @

- Inclusion body &g heinz body Wunsnsaacig
NM38oNANLAY 0% Brilliant cresyl blue %38 methylene
blue WuluiUie Hb H disease az GBPD deficiency with
acute hemolysis ARG

- MNIATINAASUAILAALA DAL ALA D ALAILAN
1§ur nnsesaatlaanazfiog hemoglobinuria, N13Lfisite
Y89 indirect bilirubin N1IRARIYBY  haptoglobin %39 N9

WiNAUUYDY lactase dehydrogenase (LDH)

alo MIATINUINE ApBUTuNTINAde s g
Y99N19:TA Lawn

- Serum ferritin Wag iron study lWN1TIRARBNAE
TAANYIATIAMAN (iron deficiency anemia) WUINFIAT
serum ferritin, serum iron (51;’1 1 total iron binding capacity
(TIBC) g9 LazAN transferrin saturation @(1;1

- myinszaueulval GePD luilnlRanwaaTIn
Aoronlualau
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- NIATINANNUTIZVRIANALEDAWAY (osmotic
fragility test) WAYNI96337 autohemolysis TuN13IUAGY
hereditary spherocytosis

- ANIATIANTDIANUAAUTNAVBIH LI ALADALAS
$19¢35 Eosin-5-maleimide dye staining with flow cytometry

189383098 15PN ANNRAUITNAVDINTIILAALAD ALLAS

- NN3/392 hemoglobin typing baEN13639a DNA
analysis Wion5ifadelsncaadisle

- A1971379Q direct antiglobulin test TWN13IRARY
autoimmune hemolytic anemia (AIHA)

- ﬂ’]ﬁm’mlﬁuﬂizaﬂ (bone marrow aspiration and
biopsy) Lﬁ@mﬁﬁaﬁﬂiﬁﬂﬁﬁmmﬁ@ﬂﬁﬂ@’umlﬂmz@ﬂ

Anemia

:

MCV

v v

Low
MCV < 80 fL
- Iron deficiency
- Thalassemia
- lead poisoning

- Chronic disease

v

Normal
MCV 80-100 fL

High
MCV > 100 fL
- Folate deficiency

- Vitamin B12- deficiency

- liver disease

Reticulocyte

; v
High Low
Bilirubin White cell and platelet count
v v v
Normal High High Normal Low
v 'y
-Hemorrhage  -Hemolysis -Infection Bone marrow aspiration
- Pure red cell aplasia - Aplastic anemia
- Diamon Blackfan - Malignancy
Direct antiglobulin test
Negative Positive
- Hemoglobinopathy - AIHA

and thalassemia
- Enzymopathy anemia
- Membrane defect
- Microangiopathic hemolytic anemia

-DIC

- Isoimmune hemolytic

WRUYAT o LuIN19luN1TIBAdENIT AN (FanUasnanena381989dl @)
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Abstract

Diagnostic anemia in children
Phakatip Sinlapamongkolkul

Department of pediatrics, Faculty of medicine, Thammasat university

Anemia in children is the common hematologic problem. It may be a result of hematologic diseases or other
underlying diseases. Therefore it is important to identify cause of anemia for proper management. This article will discuss
about causes of anemia, signs, symptoms including history taking, physical examination and investigations to make the

accurate diagnosis.

Key words: Anemia in children, Diagnosis
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