HAEMATOLOGY

1) A vietnamese girl being investigated for menorrhagia.  Hb 115, MCV 70, MCH low.  Fe 5.  Ferritin Low normal.  TIBC high normal.  HbH inclusion bodies positive.  What is the diagnosis?

[image: image1.jpg]



a) sideroblastic anaemia

b) beta-thalassemia

c) early iron deficiency

d) alpha-/alpha-

e) anaemia of chronic disease

Answer C?
Difficult question!!!

History would suggest Iron deficiency

Ferritin is normal (though low-ish), TIBC is normal (though high-ish)

Could this be early Iron deficiency?

MCV is relatively low for the extent of anaemia. Normal Ferritin and TIBC in presence of Microcytic hypochromic anaemia would suggest Thalassemia.  

HbH disease is alpha - / - - and not alpha-/alpha-.

Options remembered incorrectly?

Other options unlikely
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	Table 105-4: Diagnosis of Microcytic Anemia 
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	Tests
	Iron Deficiency
	Inflammation
	Thalassemia
	Sideroblastic Anemia
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	Smear
	Micro/hypo
	Normal micro/hypo
	Micro/hypo with targeting
	Variable
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	SI
	<30
	<50
	Normal to high
	Normal to high
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	TIBC
	>360
	<300
	Normal
	Normal
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	Percent saturation
	<10
	10-20
	30-80
	30-80 
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	Ferritin ([image: image9.png]


g/L)
	<15
	30-200
	50-300
	50-300
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	Hemoglobin pattern
	Normal
	Normal
	Abnormal
	Normal
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NOTE: SI, serum iron; TIBC, total iron-binding capacity


	


	
Microcytic anaemia: the differential diagnosis

	
	Iron deficiency
	Anaemia of
	Thalassaemia
	Sideroblastic anaemia

	
	
	chronic disease
	trait (α or β)
	

	MCV
	Reduced
	Low normal or
	Very low for degree
	Low in inherited type but often raised

	
	
	  normal
	  of anaemia
	  in acquired type

	Serum iron
	Reduced
	Reduced
	Normal
	Raised

	Serum TIBC
	Raised
	Reduced
	Normal
	Normal

	Serum ferritin
	Reduced
	Normal or raised
	Normal
	Raised

	Iron in marrow
	Absent
	Present
	Present
	Present

	Iron in erythroblasts
	Absent
	Absent or reduced
	Present
	Ring forms

	

TIBC, total iron binding capacity.


Alpha-Globin Genotypes and Clinical Syndromes 

	Genotype
	Clinical Syndrome

	-/
	Silent carrier or mild alpha thalassemia minor; alpha+ thalassemia trait

	-/-
	Homozygous alpha+ thalassemia or --/ alpha0 thalassemia trait 

	-/--
	Hemoglobin H disease

	--/--
	Hydrops fetalis or homozygous alpha thalassemia; Barts hemoglobin


Microcytic Anemia: Differential Diagnosis
1. Iron Deficiency. The lack of iron results in decreased hemoglobin available to the developing red cell. Thus, the erythrocytes produced are underhemoglobinized which result in smaller cells. The earliest sign of iron deficiency is decreased iron stores. This stage has a normal CBC and indices, although one can see microcytic/hypochromic cells on the smear. The anemia gradually evolves into the classic microcytic- hypochromic anemia. Diagnosis is made by showing decreased iron stores on bone marrow examination. Biochemically the diagnosis is established by a high TIBC or a low ferritin. The major diagnostic difficulty is distinguishing iron deficiency from anemia of chronic disease.

2. Anemia of Chronic Disease. (anemia of defective iron utilization). In patients with inflammatory states iron is sequestered in the RE system and is unavailable for use by the developing red cell (defective iron utilization). Thus at the erythrocyte level the defect is identical to iron deficiency and therefore results in production of underhemoglobinized red cells. This can result in a microcytic/hypochromic anemia. Additional factors including shorten red cell survival and decreased levels of erythropoietin add to the hypoproliferative state. The inflammatory state also leads to a decreased serum iron and decreased TIBC. Recently the spectrum of diseases associated with anemia of chronic disease has expanded. Besides the classic association of temporal arteritis (may be a presenting sign), rheumatoid arthritis, cancer etc., anemia of chronic disease has been found in patients with non-inflammatory medical conditions such as congestive heart failure, COPD and diabetes. Patients with anemia of chronic disease can have hemoglobins decreased into the lower 20% range and many (20-30%)will have red cell indices in the microcytic range. 

One important laboratory finding in anemia of chronic disease is an inappropriately low serum erythropoietin levels for a given level of anemia. Due to inhibition by cytokines and other unknown factors, in chronic disease patients the serum erythropoietin level does not rise with anemia. For example, in patients with myelodysplasia or nutritional deficiencies who have hematocrits in the 20's, the serum erythropoietin levels may be in the 100's or 1000's whereas patients with anemia of chronic disease may have levels of (say) 30.

Diagnosis is made by proving ample bone marrow iron stores with decrease sideroblasts (iron containing red cell precursors). Biochemically anemia of chronic disease is a diagnosis of exclusion. The key test is to rule out iron deficiency. The serum erythropoietin level is inappropriately low when compared with the hematocrit. The RDW is of absolutely no value in differentiating anemia due to iron deficiency from those associated with chronic disease. The serum iron is decreased in both conditions and the TIBC is low in states where iron deficiency and chronic disease co-exists thus rendering these tests useless. The finding of an elevated ferritin over 100ng/ml is an adequate demonstration of good iron stores. In the older patient or one with back pain, one should also rule-out the presence of multiple myeloma by performing a serum protein electrophoresis. In difficult cases one can resort to assessing bone marrow stores of iron.

3. Thalassemia. In this disorder it is the defective production of hemoglobin that leads to microcytosis. The main types are the beta-thalassemia, alpha-thalassemia and Hemoglobin E. 

Patients who are heterozygotes for beta-thalassemia have microcytic indices with mild (30ish) anemias. Homozygotes have very severe anemia. Peripheral smears in heterozygotes reveal microcytes and target cells. Diagnosis is established in by hemoglobin electrophoresis that shows an increased HbA2. One should check iron stores since an elevated HbA2 will not be present in patients with both thalassemia and iron deficiency. Beta-thalassemia occurs in a belt ranging from Mediterranean countries, the Middle East, India, Pakistan to Southeast Asia. Patients with beta-thalassemia traits who are of child bearing age need to have their spouse screened for beta-thalassemia and Hemoglobin E.

Alpha-thalassemia also presents with microcytosis. Patients with alpha-thalassemia will have normal hemoglobin electrophoresis. The diagnosis of alpha-thalassemia is made by excluding other causes of microcytosis, a positive family history of microcytic anemia, and a life-long history of a microcytic anemia. Exact diagnosis requires DNA analysis. Alpha-thalassemia is distributed is a similar pattern to beta-thalassemia except for it very high frequency in Africa (up to 40%). In patients of African descent the finding of alpha-thalassemia requires no further evaluation. In patients from Asia of child bearing age the spouse should be screened (if need be with DNA analysis) to assess the risk of bearing a child with severe thalassemia.

Hemoglobin E is actually an unstable beta-hemoglobin chain that presents in a similar fashion to the thalassemia. It is believed to be the most common hemoglobinopathy in the world. Hemoglobin E occurs in Southeast Asia, especially in Cambodia, Laos and Thailand. Patients who are heterozygotes are not anemic but are microcytic. Patients who are homozygotes are mildly anemic with microcytosis and target cells. The importance of Hemoglobin E lies in the fact that patients with both genes for Hemoglobin E and beta-thalassemia have severe anemia and behave in a similar fashion to patients with homozygote beta-thalassemia. 

4. Sideroblastic Anemia. Defective production of the heme molecule is the basis of this disorder. The deficit of heme leads to the underhemoglobinazation of the erythroid precursors and microcytosis. Sideroblastic anemia can be congenital, can be due to toxins such as alcohol, lead, INH, or can be an acquired bone marrow disorder. The peripheral smear may show basophilic stippling in lead poisoned patients, a dimorphic (macrocytic and intensely microcytic red cells) in patient with acquired sideroblastic anemia, or stigmata of a myelodysplastic syndrome. Diagnosis is made by the finding of ringed sideroblasts on the bone marrow iron stain. Iron studies in patients with sideroblastic anemia usually show signs of iron-overload.

2) The most important place for iron absorption is:

a) Colon

b) Proximal Small intestine

c) Terminal Ileum

d) Stomach

e) Caecum
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Iron ions circulate bound to plasma transferrin and accumulate within cells in the form of ferritin. Disorders of iron homeostasis are among the most common diseases of humans.

In the balanced state, 1 to 2 mg of iron enters and leaves the body each day. Dietary iron is absorbed by duodenal enterocytes. It circulates in plasma bound to transferrin. Most of the iron in the body is incorporated into hemoglobin in erythroid precursors and mature red cells. Approximately 10 to 15 percent is present in muscle fibers (in myoglobin) and other tissues (in enzymes and cytochromes). Iron is stored in parenchymal cells of the liver and reticuloendothelial macrophages. These macrophages provide most of the usable iron by degrading hemoglobin in senescent erythrocytes and reloading ferric iron onto transferrin for delivery to cells.

Duodenal crypt cells sense the iron requirements of the body and are programmed by that information as they mature into absorptive enterocytes. Enterocytes lining the absorptive villi close to the gastroduodenal junction are responsible for all iron absorption.

