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پسر یک ساله ای با تابلوی
ان گاستروآنتریت در بیمارست

.بستری می شود

:آزمایشات وی عبارتند از

ر توجه در شرح حال گیری از این بیمار به چه نکاتی بایستی بیشت–1
کرد ؟

برای رسیدن به تشخیص چه آزمایشاتی را درخواست بکنیم ؟–2



Anemia is a reduction in Hb, Hct, or RBC from 2SD 

below the mean for age and sex for the normal 

population







Historical Factors of Importance in Evaluating Patients with 
Anemia

 Age Nutritional iron deficiency is never responsible for

anemia in term infants before 6 months of age

 Gender Consider X-linked disorders in males (G6PD

deficiency)
o Race      African Americans : Hb S, Hb C and  α thalassemia

Caucasians : β thalassemia

o nutrition cow
,
s milk allergy : IDA

Goats milk : folate deficiency              

o Ethnicity Thalassemia syndromes and G6PD deficiency most

common among patients of Mediterranean, Greeks

and … origin. observed



Physical Findings as Clues to the Cause of Anemia

 Petechiae, purpura : 

AHA with thrombocytopenia, 

HUS, BM aplasia, BM  infiltration

 Jaundice :

HA, hepatitis

 Spleen Enlargement :

HA, leukemia, lymphoma, 

portal hypertension



میکروسیتیکآنمیباسالهیکپسر

؟رد در شرح حال گیری از این بیمار به چه نکاتی بایستی بیشتر توجه ک

مصرف مکمل آهن

.بودمنفیپاسخ 

سابقه تالاسمی در خانواده

. ودو وضیعت مادر ازاین نظر نامعلوم بپدر بیمار بتا تالاسمی مینور

:نکات مهم در معاینه بالینی 

معیارها ی رشد

اندازه کبد و طحال

همگی نرمال بودند



میکروسیتیکآنمیباسالهیکپسر

مادرپدروبررسی



peripheral blood smear



میکروسیتیکآنمیباسالهیکپسر

 Hb electrophoresis :

HbA : 90.3

HbF : 5.2% 

HbA2 : 4.5%

Ferritin : 5



:نهائیتشخیص

آهنفقرآنمیباهمراهمینورتالاسمیبتا







 MCV/RBC : 50.4/6.05 = 8.33

 MCV-RBC-(5×Hb)-8.4 = -16.05









































Megaloblastic anemia

 Introduction
Megaloblastic anemias result from impaired DNA synthesis in

hematopoietic cells and are characterized by

macrocytosis with marked variation in the size and shape of

RBCs, low reticulocyte count, hypersegmented neutrophils, 

and pancytopenia.

Megaloblastic changes in the marrow include hypercellular

marrow with an erythroid predominance, presence of giant

pronormoblasts and metamyelocytes.

 Elevated LDH, elevated unconjugated bilirubin, low 
haptoglobin, may be seen. 

 In more than 95% of cases, megaloblastic anemia is a result of 
folate and vitamin B12 deficiency 



Megaloblastic anemia

Causes of vitamin B12 deficiency

 inadequate intake

nutritional deficiency(maternal dietary deficiency

either during pregnancy or while breastfeeding,

has had previous gastric bypass surgery or short

gut syndrome) 



Megaloblastic anemia

 Causes of vitamin B12 deficiency
 defective absorption

Congenital intrinsic factor deficiency 

Juvenile pernicious anemia

Gastric mucosal disease, gastritis, gastric atrophy (i.e.,

Helicobacter pylori),

gastrectomy
Failure of absorption in small intestine

Defective cobalamin transport by enterocytes

Intestinal failure/resection

Celiac disease 

Infection: HIV infection, parasites (Giardia lamblia,

Diphyllobothrium latum, Plasmodium falciparum, and

Strongyloides stercoralis)



Megaloblastic anemia

 Causes of vitamin B12 deficiency
 Defective transport

Congenital TC II deficiency 

Transient deficiency of TC II

Partial deficiency of TC I, haptocorrin deficiency

 defective metabolism.

Congenital

Adenosylcobalamin deficiency

Deficiency of methylmalonyl-CoA mutase

Combined adenosylcobalamin, methylcobalamin deficiencies:

Acquired

Liver disease

Protein malnutrition (kwashiorkor, marasmus)

Drugs associated with impaired absorption and/or utilization of

vitamin B12 (e.g.salicylic acid, colchicine, neomycin, ethanol,

oral contraceptive agents, and metformin) 



Megaloblastic anemia

Clinical features of cobalamin deficiency
 pallor, lethargy, fatigue, anorexia, sore red tongue and 

glossitis, and diarrhea.
 unexplained anemias, or cytopenias.

 Infants may show signs of developmental delay, weakness, 
irritability, and loss of developmental milestones, particularly 
motor development (head control, sitting); athetoid
movements, hypotonia, and loss of reflexes occur.

 Older children may develop subacute combined 
degeneration of the spinal cord, resulting in signs of 
degeneration of the posterior and lateral columns with 
associated peripheral nerve loss. Loss of vibration and position 
sense with an ataxic gait and positive Romberg’s sign. 
Paresthesia in the hands or feet,difficulty in walking and/or 
use of the hands may occur due to peripheral neuropathy.

 MRI findings include increased signals on T2-weighted images 
of the spinal cord, brain atrophy, and retarded myelination.

 Increased risk of vascular thrombosis due to 
hyperhomocysteinemia may occur.



Megaloblastic anemia

 Diagnosis of cobalamin deficiency
 a. Hemoglobin: anemia with inappropriately low absolute 

reticulocyte count.

 b. Red cell indices: MCV increased for age

 2. White blood cell: leukopenia 

 3. Platelet count: moderately reduced

 4. Blood smear: neutrophils show hypersegmentation); 

RBCs show macrocytes and

macro-ovalocytes;anisocytosis, poikilocytosis

with teardrop cells, presence of Cabot rings,

HowellJolly bodies, 



Megaloblastic anemia

Bone marrow: megaloblastic appearance

 Markers of ineffective erythropoiesis:

increased levels LDH, indirect bilirubin, ferritin, serum

iron, transferrin saturation, and low serum

haptoglobin

 Serum vitamin B12 level: not most sensitive

diagnostic test  hough levels <80 pg/mL almost always

indicative of vitamin B12 deficiency (normal values

200-800 pg/mL).

 Homocysteine: nonspecific but elevated in vitamin B12 
deficiency



Megaloblastic anemia

 Methylmalonic acid: more specific test for cobalamin
deficiency.

 Elevated levels more sensitive to functional B12 
deficiency. 

 detailed dietary and GI history

assessing for factors that may affect gastric acidity or

absorption.

o Laboratory evaluations 

o assessment of serum methylmalonic acid, 
homocystein serum B12 levels, 

GI evaluation may include assessment for parietal

cell antibodies and/or endoscopy. 



Megaloblastic anemia

Treatment
 Prevention: In conditions such as  autoimmune gastritis, 

ileal resection prophylactic vitamin B12 should be 

prescribed.

 Active treatmen:

 daily doses of cyanocobalamin (25-100 μg) in either 

oral, intramuscular, or deep subcutaneous. 

After a week of daily dosing, weekly dosing may be

given followed by transition to monthly doses.

 maintenance therapy can be started with monthly 

intramuscular injections in doses between 200- 1000-μg 

cyanocobalamin.




