We will talk about three major groups of diseases that will affect the hematolymphoid system (Anemias, bleeding disorders and lymphoid neoplasms).

First of all I want to summarize the major points in the handout to make every thing clear :

I ) Anemias :
    1) Anemia of blood loss.
           A – Acute. 

           B – Chronic.

    2) Hemolytic anemias. 

           A – Intravascular hemolysis. 

           B – Extravascular  hemolysis. 
                      1- Hereditatory spherocytosis.

                      2- Sickle cell anemia. 

                      3- Thalassemia.

                                 - alpha Thalassemia ( we will not talk about it ).

                                 - beta Thalassemia.  

                      4- G6PDD. 
    3) Iron deficiency anemia. 

    4) Megaloblastic anemia (vitamin B12 deficiency or folic acid deficiency). 

    5) Aplastic anemia. 

II ) Bleeding disorders :
1) Thrombocytopenia. 

2) Coagulation factors deficiencies. 

   A – Factor VIII ( hemophilia A, classic hemophilia ).

   B – Factor IX (hemophilia B, Christmas disease ).

III ) Lymphoid neoplasms ( lymphoma and leukemia ). 

1) Hodgkin lymphoma.

2) Non- Hodgkin lymphomas: 

   A – Acute leukemias ( precursor B- and T- cell lymphoblastic leukemia/ lymphoma.  ( AML, ALL, pre B-cell , pre T-cell ).
   B – Small lymphocytic lymphoma / Chronic lymphocytic leukemia.

   C – Follicular lymphoma. 
   D – Diffuse large B-cell lymphoma.

   E – Burkitt lymphoma. 

now anything underlined means the doctor said it but is not in the slides. 

and anything italic is just to make things more clear. 

finally anything that I didn't write here is clear in the slides and the doctor didn’t say anything new there. 
I ) Anemias :

1) Anemia of blood loss.

It could be Acute or Chronic 

a) Acute 

Hypovolemic shock is due to sever loss of blood.
Loss of blood will cause decreased perfusion of the kidney and this will trigger the rise in the erythropoietin levels. 

Normochromic : the concentration of hemoglobin in the red blood cells is within the standard range.
Normocytic : the size of the cell is normal. 
b) chronic 

will cause Iron deficiency anemia. 

2) Hemolytic anemias (major).
Note that the Inherent red cell defects will cause Extravascular hemolysis.

And the External factors ( acquired ) will cause the Intravascular hemolysis.

Generally the treatment will be blood transfusion.

The table will show us the differences between Intravascular hemolysis and Extravascular hemolysis:
	Intravascular hemolysis
	Extravascular hemolysis

	Less common
	More common

	There is hemoglobinemia and hemoglobinuria.
	no hemoglobinemia and hemoglobinuria.

	Haptoglobin is almost absent.
	Haptoglobin is not absent but is decreased.

	Due to External factors.
	Due to Inherent red cell defects.

	Happens inside the cardiovascular system.
	Happens in liver & spleen.


-- Some definitions: 
· Hemoglobinemia : lot of hemoglobin in the blood.
· hemoglobinuria : hemoglobin in urine.

· Hemosiderinuria : hemosiderin in urine, this will make the urine a brown color. 
· Hemosiderosis :  iron overload disorder resulting in the accumulation of hemosiderin.

Here we will talk about some examples of Extravascular hemolysis:

1- Hereditatory spherocytosis (HS).

There will be an increase in the surface area of HS cells but the volume will be normal.

There is another major protein in the skeleton with spectrin which is ankyrin.

Remember here that the hemoglobin will be normal in the HS cells.
2- Sickle cell anemia.
You must know here that it is only a mutation in beta-globin not decreasing the synthesis of beta-globin itself. 

3- Thalassemia (beta-thalasemia). 

Here there is a decrease in the beta-globin synthesis. 

The conditions that we will have major beta-thalasemia (thalasemia major) are : 

1- B0 and B0

2- B0 and B+

3- B+ and B+

But if the person have only one abnormal allele ( B0 or B+ ) he will have thalassemia minor or thalassemia trait. ( no symptoms ) .
Test : 

It is important to do electrophoresis to detect if the patient have thalassemia. Don’t count on the histological features like the cells appear hypochromic and microcystic only. 

4- Glucose 6-phosphate dehydrogenize deficiency ( G6PDD ).

It is more in males ( X-linked).
It is called Favism التفول او الفوال.
We have a subtype of it called G6PD Mediterranean طفرة البحر الأبيض المتوسط.
Back to the Anemias :

3) Iron deficiency anemia. 

You must know that heme iron is also called organic iron.
Alopecia : hair loss.

4) Megaloblastic anemia.

It have two types ( vitamin B12 deficiency or folic acid deficiency ).

Vitamin B12 deficiency have neurological symptoms that folic acid deficiency don’t have and it is called combined degradation of the spinal cord. It is hard to treat this condition and even if you treat it and treat the B12 deficiency recurrence of that neurological symptoms is very possible. 
Vitamin B12 deficiency can be caused by crohn disease.
5) Aplastic anemia.
Treatment in the sever irreversible case is by bone marrow transplantation.

II ) Bleeding disorders :
PT :  Prothrombin time (measure the extrinsic pathway of coagulation).

PTT :  Partial thromboplastin time (measure the intrinsic and the common pathways of coagulation).

About thrombocytopenia it is not always due to immunity it can be due to Aplastic anemia. 

In factor VIII and IX deficiencies there will be normal PT and prolonged PTT.

Factor IX deficiency is milder than factor VIII deficiency.
III ) Lymphoid neoplasms.

It can be :

1) Lymphoma ( in lymph nodes ).

2) Leukemia ( in bone marrow ).

But most of the time they overlap with each other so the neoplasm starts as leukemia then it will give rise to lymphoma and vice versa. 

Acute leukemias:
AML : acute myeloblastic leukemia.
ALL : acute lymphoblastic leukemia.

Prognosis are poor in 2 and less years of old cause there is poor differentiation. And it is poor in 10 and more years of old because of the translocation of philadelphia chromosome. 

1- Precursor B- and T- cell lymphoblastic leukemia/ lymphoma. 

It is a type of ALL. 

Pre B-cell lymphoblastic tumor is a leukemia (origin bone marrow).
Pre T-cell lymphoblastic tumor is a lymphoma (origin thymus).

2- Small lymphocytic lymphoma / Chronic lymphocytic leukemia.

Trisomy 12 is only in the neoplastic cells 

3- Follicular lymphoma.
100% BCL2.
It doesn't respond to chemotherapy unless it becomes more aggressive and changed to diffuse large B-cell lymphoma.

4- Diffuse large B-cell lymphoma.

30% BCL2.

It responses good to chemotherapy but it have high tendency for recurrence again and again. 

Then the doctor read the Burkitt lymphoma and stopped there. 
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