ACQUIRED HAEMOLYTIC ANAEMIAS – Non immune
1. Non immune HA
· Extrinsic

· Intrinsic

2. Extrinsic
(a)  
Damaged microvasculature – TTP-HUS

Associated with pregnancy; PE, E, HELLP

Associated with malignancy 

Vasculitis – PAN, acute GN

Abnormality of renal vasculature – malignant hypertension

DIC – MAHA -    microangiopathic haemolytic 

· shearing forces to fragment RBC’s

Irregular shapes result and the rigidity interferes with passage through RES or capillaries


(b)
AV malformations


(c) 
Cardiac Abnormailites




- replaced valve prosthesis

- aortic stenosis

(d) Infection

Infection e.g. malaria – parasitization of RBC’s

Clostridium 
-  toxin production


-  toxins degrade phospholipids and structural               

         membrane protein


- occurs with septic abortions, biliary tree        

         surgery

(e) Chemical – seen in Wilson’s disease (oxidative haemolysis)

&

Drugs - copper 

                                  -  lead - interferes with haem synthesis

(f) Heat/Burns

Heat denaturation:  Budding and fragmentation of RBC’s at 490C

In vitro

(g) Mechanical trauma

March haemoglobinuria

Seen in soldiers after a long march

Joggers running on hard road

Karate enthusiasts

Congo drumming enthusiasts

Causes IV destruction of RBC’s

(h) Venoms – insect, spider, snake bites 

     -  cobra venom contains phospholiposis

3. Intrinsic non-immune haemolytic
- PAROXYSMAL NOCTURNAL HAEMOGLOBINURIA

- Acquired Disorder

- Involves multiple haemopoietic cell lines

- Haemolytic anaemia complicated byleucopaenia

- Thrombocytopaenia and vascular thromboses

- Cells abnormally sensitive to effects of complement


Abnormal sensitivity related to inability to regulate the complement cascade and 


not related to initial fixing of complement.

4. Regulating systems in blood
- decay accelerating factor (DAF)

- CR - binds C3b making it susceptible to proteolytic digestion by factor -


type 1

5. Deficiencies in PNH 
- deficient in DAF 

- deficient in Acetyl cholinesterase – no role in pathogensis demonstrated

- deficient MIRL – membrane inhibitor of reactive lysis

Basis problem is not lack of production of these factors but lack of means of attachment to the membrane.  All are GPI anchored proteins.  Mutation occurs in primitive stem cell with mutant gene affecting biosynthesis of GPI anchor.  Gene – PIG-A.

6.
Aetiology and Pathogenesis

Type I – Little or no haemolysis


Type II – Greater susceptibility to haemolysis


Type III – Maximal haemolysis


Correlates with deficiencies of anchorage of proteins


Most have types 1 and II cells


Clonal disease- evidence – all cell lines affected by deficiency


Possibly initial marrow insult with recovery of a clone of cells with acquired 


defect.

7.  
PNH patient types 

-  Based on pres or abs of history of AA.

8. Clinical features
-  more common in adults (F>M)

-  often subtle features and so insiduous onset

-  increased haemolysis with associated illness

-  delay in diagnosis (4th – 5th decade of life)

-  anaemia – maybe mild

-  thrombosis (venous) – Hepatic vein and cerebral vessels.

-  Hburia (25%) as presenting symptom

-  jaundice 

-  infections

9.  
When to think of PNH

Acquired haemolytic anaemia without splenomegaly



-  associated cytopaenias



-  negative Coombs

Hypoplasia



-  associated with haemolysis

Hypercoagulable state with pancytopaenia



- hepatic or mesenteric thrombosis



- recurrent abdominal pain

- stroke without known risk factors

10.
Aetiology of thrombosis

Classically Budd-Chiari Syndrome


Abnormal response of platelets to aggregating agents


Platelets are therefore hyperactive

11. How to prove PNH
(a) Look for evidence of IV haemolysis

-  haemogloblinuria

-  haemoglobinaemia

-  unconjungated hyperbilirubinaemia 

-  low heptoglobin 

-  elevated LDH

-  haemosiderinuria

(b) Sensitivity to complement

-  sucrose lysis test

-  acidified serum lysis test (HAM’s test)

(c) Associated abnormalities of neutrophils and platelets

-  decreased LAP

-  increased platelet aggregation

(d) Flow cytometry

-  CD59 and CD55 expression

12. Bone Marrow
Erythroid hyperplasia

Hypocellular in patients with AA


Other laboratory features


-  iron deficiency anaemia


- megaloblastic anaemia


- leucopenia


- thrombocytopenia

13. Complications of disease
-  haemolysis

-  aplastic anaemia

-  thrombosis

-  acute leukemia

14. Treatment
-  transfusion with packed cells

-  iron supplementation

-  folate supplementation

-  marrow transplant

-  treat thrombosis

-  androgens

-  immunosuppressions

15. Clinical Course
Mortality due to thrombosis, bleeding, infections, acute leukemia (1%)

