Anemia

The key points:

1. Blood cells

2. laboratory evaluations

3. Different anemias, their pathofysiology and clinical picture

4. Therapy

Blood cells

see pages 390 - 395 in Medicin boken

Laboratory evaluations

CBC - cell blood count - the basic evaluation of the blood

We use finger top puncture or vein- puncture to tube with anticoagulant. We shake a while, so blood does not coagulate.

Anticoagulants: heparin, EDTA, natrium citricum

The complete blood count contains:

Hb                  


150 g/l

Hct



approx. 35 - 45%

WBC count


4.3 - 10.8 x 109/l

WBC differential count     Segm 34-75%  Band 0-8% Lymf 12-50% Mono 3-15% Eo 0-5% 

Ba 0-3%

platelet number-

200 000 - 400 000/mm3

RBC count

men
4.6-5.8 x 1012/l
women  4,2 - 5.4 x 1012/l

Special:

reticulocytes 1/120 of Ery = 40 - 50 x 1010/l

MCV - man corpuscular volum        80 - 95 fl

MCH - mean corpuscular hemoglobin

MCHC - mean corpuscular hemoglobin concentration 

Normally , there are automatic analysers, which measure them. The principles of measurements of different informations:

Hb - the blood reacts with Darbkin´s reagent and measured  colorimetricaly

Hct - after centrifugion the perceentag eof the tube

WBS - blod is stained with Wright´s stain and under immersion oil calculated in microscope

For differential, 100 cells are counted and percentage of different cells calculated

Bone marrow aspiration and biopsy

Sternal bone or posterior iliac crest

After desinfection of the place, local anesthesia, with special needle we hardly press to the bone and aspirate with syringe the bone marrow. The amount under 1ml is sufficient.

Than the marrow´s drops are smeared to the microscopic  slaid and stained with  f.ex. Giemsa stain, than investigated under microscope.

Coagulation evaluation:

Bleeding time, clot retraction, fibrin, fibrinogen, FDP - fibrin degradationproduct, partial tromboplastin time, prothrombin time.

Imunochemistry tests influencing hematology:

B12

folate

homocystein

Fe, Fe-binding capacity, serum ferritin

Anemia

As anemia we consider any stage, when Hb level decrease 

under 120g/l at woman,

130 g/l at men

and under 110g/l at gravid woman.

It might be or might be not accompanied by RBC count changes.

The classification of anemias

1. Anemias due to bleeding

2. Anemias due to deficient erythropoesis

3. Anemias due to excessive RBC destruction

1.Anemias due to bleeding

The bone marrow´s reserve is limited, when the bleeding exceeds it, the anemia occurs.

The dangerous are acute bleeding - acute loos of 1/3 of Hb leeds to fatal outcome, but "/§ loosed slowly ( within 24 hours) are without risk.

The signs are dizziness, white, vomiting, bleeding somewhere. 

Therapy - stop the bleeding, hemostazis, blood volum restoration - mostly first koloid solutions . haemacell, the Ery resusp. in second line.

2. Anemias due to deficient erythropoiesis

A. Hypochromic Microcytic anemia


a. Iron deficiency anemia


b. Iron transport deficiency anemia


c. Iron utilisation anemia 


d. Iron reutilisation anemia

B. Normochromic normocytic anemia


1.Hyppoproliferative anemia


a.  anemia of renal disease


b. anemia of endocrine failure


c. anemia of protein depletion


2.Hypoplastic a(aplastic)anemia


3. Myeloplasthic anemia

C. Megaloblastic anemia


1. Anemia due to B12 deficiency


2. Anemia due to folic acid deficiency


3. Anemia due to copper deficiency


4. Anemia due to vit C deficiency

A.1. Iron deficiency anemia 

Ethiology: Pregnancy, dieetary intake low, chronic ocult  bleeding in GI tracts, decreased absorbtion after gastrectomy, chronic hemoglobinuria or hemosiderinuria

Symptoms: glossitis, cheilosis, dysphagia, pica  and pagophagia

Laboratory finding: microcytes, hypochromia

Therapy: Substitution of iron

A.2.Iron utilization anemia ( Sideroblastic anemia)

Inadequate or abnorma utilisation of iron within the mitochondria of Ery preursors, mostly hypochromic and microcytic, but also large amount of dimorphic Ery are found. Inefective erythropoesis leads to anemia and relative or absolute reticulocytopenia in the presence of erythroid hyperplasia.

The main cause is mostly alcohol abuse. Therapy leeds to stop the alcohol drinking, vitamin intake, if necerssary , transfusions.

A.3. Iron - reutilization anemia ( anemia of chronic disease)

This is second commonest anemia in the world. Any kind of inflamation, cancer or other chronic dissorde may provocate that. Marrow erythroid mass fails to expand the needs of organism. It is happening in 1 -3 weeks of the disease.

Therapy : underlying doisease, rarely required trnasfusions.

B. Normochronic normocytic aneemias

Decreased RBC production, termed bone marrow failure, results in that anemia. The mechanism involved are hypoproliferation, in which normal stimulus of erytropoetin is lacking, hypoplasia, in which  RBC precursors are lost , and myelophthysis, in which the normal marrow space is infiltrated and replaced by abnormal or nonhematopoetic cells.

C. Megaloblastic anemias

C.1. Anemia due to B12 deficiency - Pernicious anemia

The mostly cause of this anemia is or dietary mistake - vegetarian food - B12 is mostly in meat, animal protein food and legumes, or mostly, by the gastric mucosis alteration. The gastric mucose parietal cells  produce "intrinsic factor", which transport B12 across the intestinal mucosa. The norma liver contains the 3-5 years supplement of B12.As well prolonged enteritis or surgery resections of ileum can cause that. 

Symptoms are fatique, GI manifestations, burning of the tongue, weight loss, fever, neurology dissorders - peripheral neuropathies, ataxia, loss of possition sense, depresion, paranoia.

Laboratory Diagnosis: macrocytes, MCV >10, low B12 level in Ery, low homocystein, small volume of gastric secretion with increased pH >6.5, diagnosis of primary disease

Treatement: B12 vitamin 1000µg i.m. 2-4x week till the normal hematology picture occurs treatement of primary disease

C.2. Folic acid deficiency

Folic acid is in green vegetable (non-cooked),yeast, liver and mushroom. Alcohol interfers with its absorption and metabolisation.

So, chronic alcoholism, diet"tea and toast", chronical intestinal malabsorption (coeliakia) leeds to folate deficiency.

The symptom and laboratory diagnosis is similar, like in B12 anemia, therapy: supplement of folic acid.

3. Anemias due to excessive hemolysis

At the end of their normal life span (12 days), RBC are remowed by components of the reticuloendotelial system, principally at the spleen, where Hb catabolism takes place.The essential feature of hemolysis is shortened RBC life span.

Pathogenesis:

Hemolysis can be intravascular (- rare, hemoglobinuria) or extravascular. Mostly extravascular - 1. from intrinsic abnormalities of RBC or 

2. from extrinsic - like antibodies, trauma, infection.

Symptoms and signs

Hemolysis may be acute, chronic or episodic. 

Acute - hemolysis crisis - is uncommon. - fever, chils, pain in the back and abdomen, shock.

Chronic - hemolysis dstruct the erythrocyte, so jaundience, splenomegaly, some hemoglobinuria, increased reticulocytosis and hyperactive bone marrow.

A. Hemolytic anemias due to defects extrinsic to the red cell

1. Reticuloendothelial hyperactivity - Hyperplenism, Congestive splenomegaly

      Treatement: cause of splenomegaly or splenectomia

2. Imunologic abnormalities 


a. Isoimune hemolytic anemia - complication of transfusion


b. Autoimunne hemolytic anemia - own IgG acts again own RBC, mostly induced by 






drugs - penicilin, cephalosporin






Therapy: corticoids, immunosupressives,







 splenectomy


c. Complement - sensitive associated anemia - paroxysmal nocturnal hemoglobinuria




The episodes of hemolysis and hemoglobinuria when sleeping.

3. Anemias due to mechanical injury


a. Traumatic hemolytic anemias - microangiopathic anemia



Trauma, minor and wherever starting, leeds slowly to presency of litle parts 



of RBC in blood, slowly can leeds to disseminated intravacular coagulopathy 



(DIC)


b. Hemolysis due to infectious agents - toxines - Clostridium perfringens, hemolytic streptococcus, meningococci.

B. Hemolytic anemias due to Intrinsic Red cell defects

1. Anemias due to alteration of red cell membrane 


a. Congenital red cell membrane disorders - Spherocytosis, elliptocytosis


b. Aquired red cell membrane disorders stomatocytosis, hypophosphatemia

2. Anemia due to disorders of red cell metabolism

3. Anemia due to defective hemoglobin synthesis - pathologic synthesis of hemoglobin


a. Sickle cell anemia - exclusively in blacks, homozygous inheritance of Hb Synt.


b. Thalasemia


c. Hemoglobin C,D,E disease

Control questions:

1. How is anemia defined ?

2. What is the sideropenic anemia ?

3. What is intrinsic factor ?

4. How do we treat megaloblastic anemia?

5. What hemolytic anemias do you know?
