Lab Dx Exam 2 – Review Sheet

* Remember to read the anemia handout*
Normal Ranges:

MCV

84-96

MCH

28-34

RDW

11.5-14.5

WBC

5-10

RBC

4.0-5.0 (f) 
4.5-5.5 (m)

Hgb

12-169(f)
14-17.4(m)

Hct

36-48(f)

42-52(m)

Plate

140-200

Ret

0.0-1.3%

WBC Differential

Segs(segmented Neutrophils)

5-62

Lymphocytes



25-40

Monocytes



3-7

Eosinophils



0-3

Basophils



0-1

Remember: “60, 30, 8, 4, 0 Never Let My Engine Blow”

Anemias
Iron deficient
-Most common anemia, can be caused by pregnancy, infancy, ↓ iron intake (rare), or malabsorbtion


- Pt will have dyspnea, pallar, easily fatigued, alopecia, and nail spooning

- Hypochromic Microcytic, will have a ↓ MCV and MCHC, ↓ RBC’s, Hgb, Hct, Iron level, and ↓ TIBC (total Iron binding capacity)

Folate Deficient

- Megaloblastic


- Impaired RBC production, leads to mild hemosiderosis 

- Blood smear will show macro ovalocytes, pancytopenia, and seg. neuts. 


- Folate deficiency will not show neuro deficits

B12 Deficiency- Pernicious Anemia

- Leads to achlorohydria and ↑ incidence of gastric carcinoma


- 3 types of antibodies:



1) blocking: blocks binding of IF w/ B12



2) parietal: binds to parietal cells



3) binding: reacts with IF or B12


- Pt will have pale yellow skin, atrophic gastritis, and absent parietal cells


- can cause sensory ataxia, spastic paraparesis, hypereflexia, paresthesia, impaired vibration and proproiceptive senses

-“schilling test”

Aplastic

-↓ bone marrow


- pancytopenia (anemia, leucopenia, and thrombocytopenia)


- Caused by toxic chemicals and drugs, antibiotics, irradiation, and viruses

Multiple Myeloma

-Plasma cell disorder


- Bence-Jones proteins in urine, produces M protein


-Punched out lesions in bone


- Rouleux  formation upon micro examination (RBC stacking)


- Renal failure and infection are most common causes of death

Sickle Cell: Hemoglobin S


- protects against malaria

- substitution of Valine for Glutamic acid at 6th codon on 3 globin chain


- causes microinfarcts that lead to vasoocclusive crisis


- sickle cells have ↓ life span and gather in spleen causing auto splenectomy and shrunken spleen

Thalassemia 


-Alpha chain thalessimias: reduced synthesis of globin chains due to deletions of one or more of the 4 globin genes
1) Silent carrier- asymptomatic, manifests similar to beta thalassemia minor

2) Hemoglobin H disease- deletion of 3 of the alpha-globin genes, leads to formation of gamma-globulin tetramers of beta globin
3) Hydrops fetalis- deletion of all 4 globin genes, gamma globin tetramers have a high affinity for oxygen. Lethal in utero.

- Beta chain thalassemias: reduced synthesis of beta-globin chains, resulting in free un-bound alpha chains. Causes membrane damage, hemolysis, potassium loss, and deficient DNA synthesis.

- Leads to inefficient erythopoesis and splenomegaly, bone marrow enlarges and cortical layer thins. Can lead to mongoloid facies in children. Causes iron overload and hemosiderosis

1) Thalassemia major AKA Cooley’s Anemia – Microcytic hypochromic RBC’s with anisocytosis (variability of size) and schitocytes (fragmented RBC’s) Homozygous form

2) Thalassemia minor- more common, asymptomatic, mild microytic hypochromic anemia. Heterozygous form

Hereditary Spherocytosis


- Spectrin deficiency, must have family history


- splenomegaly, spherocytes, ↑ reticulocytes, hemolytic jaundice


- Microcytic Hyperchromic

G-6-P deficiency 


- X-linked recessive, African men


-episodic hemolysis in response to oxidant drugs of infection

- blood smear shows minimal abnormalities


- mild hemolytic anemia 

Sideroblastic Anemia
 
-It can be hereditary or acquired owing to drug use (e.g. isoniazid) or lead ingestion.

-It is associated with bone marrow changes including erythroid hyperplasia and ringed sideroblasts.
-It is characterized by increased serum ferritin, iron, and transferrin saturation.  TIBC is decreased.

 
-It is considered preleukemic and may lead to acute leukemia.

 

Microangiopathic hemolytic anemia
-It is a hemolytic state associated with widespread capillary thrombosis and thrombocytopenia.

 
-It is observed in malignant hypertension, eclampsia, and septic shock.

 

Aplastic Anemia
 
-It is due to bone marrow depression.

-It is characterized by hypocellular bone marrow = decreased erythroid, granulocytic, and megakaryocytic elements.

 
-This condition produces anemia, leukopenia, and thrombocytopenia.

-It can be due to toxic chemicals and drugs, broad-spectrum antibiotics (e.g. chloramphenicol), irradiation, and viruses (hepatitis C and Parvoviruses).

 

Hemolytic Anemia
 
-Hemolytic anemias have three main features common to all of them.  

 

1)  Reduction in the survival time of the erythroctyes

 

2)  Retention of the destroyed erythrocytes and their iron within the body

 

3)  Functionally active bone marrow 

 

-General manifestations of hemolysis:

 
-Hyperbilirubinema leading to jaundice

 
-Formation of pigmented gallstones

 
-Intravascular hemolysis leading to hemoglobinemia with consequent hemoglobinuria

-Decreased serum haptoglobin, a hemoglobin binding serum protein, b/c some Hb invariably escapes into the plasma 

 
-Excessive iron deposition leading to systemic hemosiderosis

-Splenomegaly and hepatomegaly occur as the destroyed red cells are carried out by the reticulaendothelial system

-Increased erythropoietic activity leads to expansion of the bone marrow.  This results in thickening of the flat bones

 

There are 2 types of hemolysis:

1)  Intravascular hemolysis which occurs when hemolysis takes place inside blood vessels owing to mechanical injury (microangiopathic hemolytic anemia), or to a complement mediated mechanism (e.g. mismatched blood transfusion).

 

2)  Extravascular hemolysis which occurs in the mononuclear phagocytic cells of the liver and spleen.  This can be due to opsonization of the red cells or a red cell membrane defect.  It differs from intravascular hemolysis by the lack of hemoglobinemia and hemoglobinuria.

 

Pure Red Cell Aplasia 
 
-RBC precursors in the bone marrow are virtually absent.

 
-This condition is associated with thymoma and autoimmune disease.

 
-Those with pure red cell aplasia can develop normoblastic normochromic anemia.

 

4 Types of Leukemia
 
-Leukemias are malignant neoplasms of the hematopoietic stem cells of the bone marrow 

 


Leukemia is characterized by

 
-the appearance of abnormal immature white blood cells in the peripheral blood,

 
-bone marrow replacement with leukemic cells, and

 
-widespread infiltration of the spleen, liver, and other organs by the leukemic cells.

 

Leukemias are classified on the basis of:

1) Type of cell series involved:  Myeloid (myelogenous = granulocytic), lymphocytic, and monocytic

 

2) Level of peripheral white cell count:  Leukemic (flooding into peripheral blood) and aleukemic (into the bone marrow only)

 

3) Progression of the clinical course:  Acute leukemia is characterized by immature blast cells in peripheral blood and a rapid fatal course, and chronic leukemias are characterized by mature, well differentiated leukocytes and an indolent course.

 

Acute Leukemias
-They represent the most common malignant tumor in children.  

 
-The blasts suppress the normal hematopoietic stem cells and result in pancytopenia..

 
-Abrupt stormy onset:  Most patients present within 3 months of the onset of symptoms

 
-Symptoms related to depression of normal marrow function:  

 
-fatigue due mainly to anemia

 
-fever due to an infection resulting from an absence of mature leukocytes

-bleeding (petechiae, ecchymoses, epistaxis, gum bleeding) secondary to thrombocytopenia

 

Acute Lymphoblastic Leukemia (ALL)

 
-It constitutes more then 80% of childhood acute leukemias.

 
-B cells (CD19 B-cell marker) comprises about 80% of cases of ALL

 
-ALL has the best response to chemotherapy among the acute leukemias

 

Acute Myeloblastic Leukemia (AML)

 
-It is also termed acute granuloctyic leukemia and acute nonlymphoblastic leukemia

 
-It most commonly affects young adults

 
-It shows a predominance of myeloblasts, promyeloblasts, and promyelocytes

 
-The cytoplasm shows fine azurophili granules with red rod like structures (Auer bodies)

 
-The prognosis is worse than for ALL

 

Chronic Leukemias
 
-These are characterized by more mature forms and less blasts than in acute leukemias

-They follow a longer course than acute leukemia and usually express remissions and exacerbations

 

Chronic Myeloid Leukemia (CML)

 
-aka myelocytic, granuloctyic

-It is a myeloproliferative disorder that affects young adults and is characterized by neoplastic clonal proliferation of myeloid stem cells

-Leukocyte count is markedly elevated (usually more than 100,000/mm3) with many neutrophils, metamyelocytes, basophils, and eosinophils.  Thrombocytosis can be encountered early in the disease.

-Approximately 90% of cases express Philadelphia chromosomes; but in contrast to ALL, the presence of Philadelphia chromosome in CML carries a good prognosis 

-Splenomegaly is usually severe, while hepatomegaly and generalized lymphadenopathy are mild.

-CML expresses an accelerated phase with severe anemia, thrombocytopenia, and excess blasts (blastic crisis) with transformation into acute leukemia.

 

Chronic Lymphoid Leukemia (CLL)

 
-It occurs in old age (usually older than 60), is more common in men, and runs an I
indolent course

-Leukemic lymphoid cells are usually of the B-cells that are unable to differentiate into plasma cells.  This leads to hypoagammaglobulinemia and predisposes the patient to bacterial infections.

 
-Lymphadenopathy is marked

 

The Different Forms (2) of Polycythemia
-Polycythemia denotes an increase in the red blood cell number that may be relative or absolute (primary or secondary)

 

Relative polycythemia:  Associated with diminished plasma volume = dehydration

 

Absolute Polycythemia
 
-Primary Polycythemia
 
-aka polycythemia rubra vera

-A myeloproliferative syndrome characterized by marked erythrocytosis, moderate granulocytosis and thrombocytosis, splenomegaly, and decreased erythropoietin (due to negative feedback).

 

Secondary Polycythemia

 
-Caused by increased erythropoietin due to chronic hypoxia as in:

 
-chronic obstructive lung disease

 
-high altitudes

 
-cyanotic heart diseases

 
-erythropoietin secreting tumors
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