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Aplastic anemia





Diminished or absent hematopoietic precursors 

in the bone marrow



ANEMIA

THROMBOCYTOPENIA

LEUCOPENIA-NEUTROPENIA



Aplastic anemia

ÁMisnomer

ÁAffects other cell types

ÁRare disease

Á2-4 patients per million per year

ÁCan be diagnosed at any age, in any race



Causes of AA

Congenital

ÁFanconi anemia

ÁDyskeratosis congenita

ÁShwachman -Diamond

syndrome

ÁAmegakaryocytic

thrombocytopenia

ÁReticular dysgenesis

Acquired (80%)
ÁIdiopathic (75%)
ÁDrugs

ÁGold, NSAID, 
antiepileptic , antibiotics , 
anti -thyroid

ÁChemical exposition

ÁIndustrial chemicals , 
benzene , insecticides

ÁRadiation exposition

ÁViruses

ÁParvovirus B19, HIC, 
hepatitis viruses

ÁImmune disorders

ÁPregnancy

ÁPNH

ÁAnorexia nervosa



Clinical manifestations

ÁAnemia

ÁFatigue, dyspnea, cardiac problems

ÁThrombocytopenia

ÁBleeding

ÁLeucopenia

ÁInfection, fever



What causes 

idiopathic AA ?



Immune -related bone

marrow destruction



Evaluation and diagnostic

ÁComplete history

ÁMedication review, specific exposure, known 

diseases

ÁBone marrow aspiration and biopsy



Tests on the marrow

ÁFlow cytometry for PNH

ÁCytogenetic analysis



Normal bone

marrow biopsy

Bone marrow

biopsy in AA



Aplastic anemia severity

ÁSeverity of cytopenias can be variable

ÁModerate 

ÁSevere

ÁVery severe

ÁWhen is it severe or very severe

ÁHigh risk of complications if no treatment given

ÁHigh rate of mortality at 1 year if not treated (70%)



Indications for treatment

ÁPatients with severe and very severe AA require 

treatments

ÁPatients with non -severe AA will be followed and 
treated at progression

ÁBecause of the prognosis if left untreated, 

treatment goal is to improve the long -term 

control of the disease



Treatment overview

ÁRemove the offending agent if needed

ÁSupportive treatment

ÁAntibiotics for infection

ÁTransfusions

ÁDefinitive treatment

ÁImmunosuppressive therapy

ÁAllogeneic stem cell transplant



Treatment schema

Severe or very severe AA

Ò 40 yo > 40 yo

yes

HLA identical sibling

Transplant

no

Immunosuppressive therapy (IST)

If no response

-2nd course of IST

-unrelated donor transplant

(depends on age )



Immunosupressive therapy

ÁModulates the bodyõs immune system

ÁPrevents the immune system from attacking the 

bone marrow stem cells

ÁCells can grow and blood counts improve



Immunosupressive therapy

ÁCombination of

Á1) Antithymoglobulins (iv x 5 days)

ÁATG produced by immunizing animals against 

human lymphoid tissue 

Á2) Cyclosporine (oral)



Immunosupressive therapy

complications

ÁInfusion reactions to the ATG

ÁSerum sickness

ÁRash, joint pain, fever, itchiness

ÁHigh blood pressure

ÁKidney failure

ÁGums swelling

ÁUnwanted hair



Immunosupressive therapy

ÁChances of response after 1st treatment (horse 

ATG)

ÁApproximately 60 - 70% at 3-6 months

ÁRelapse in 30 -40% of patients

ÁChances of response after 2 nd treatment (rabbit 

ATG)

Á30% (range from 20 -60% in different trials)

Blood 2006;108(8):2509



Elthrombopag

(REVOLADE®)

ÁTPO agonist studied in patients with aplastic 

anemia refractory to IST

Á43 patients

Á40% with improvement in their counts at 3 -4-months

ÁREVOLADE® is indicated for the treatment of 

adult patients with severe aplastic anemia (SAA) 

who have had an insufficient response to 

immunosuppressive therapy (product monograph)

BLOOD 2014;123(12)



Survival determinants

ÁAge at diagnostic

ÁSeverity of the disease

ÁResponse to treatment

ÁEvolution of the disease

15% of AA patients

will develop another 

hematologic condition

PNH

MDS

AML



Survival

ASH education book 2013



Conclusion

ÁIdiopathic aplastic anemia is a failure of bone 

marrow stem cells caused by an immune attack

ÁMany other causes

ÁIt can affect all blood cells

ÁCan be severe and needs treatment

ÁEffective treatments are available



PNH



What is PNH ?

ÁRare disease

Á1-5 people affected per million population 1 

ÁMain problem is red cells destruction in the 

circulation (hemolysis)

ÁGives rise to many problems é

1:Rosse WF. Epidemiology of PNH. Lancet. 1996;348:573 ð7.

Source: soliris.net



What is PNH ?

ÁChronic and severe disease

ÁLife long disease

ÁMany organs can be affected 

ÁLife threatening



NEJM 1995;333(19):1255



What does PNH mean ?

ÁParo xysmal = sudden recurrence

ÁNoc turnal = at night

ÁHemoglobinuria = presence of free hemoglobin in 

the urine

ÁResulting from destruction of red cells ( hemolys is)



Clinical manifestations

ÁAnemia (hemolysis)

ÁFatigue, shortness of breath

ÁThrombosis (venous or arterial)

ÁOthers

ÁFatigue

ÁAbdominal pain, oesophageal spasm

ÁChronic kidney disease

ÁPulmonary hypertension

ÁErectile dysfunction

ÁBleeding, infection 

ÁIn case of associated marrow failure



Clinical manifestations

ÁAnemia

ÁFatigue, shortness of breath, dark urines, jaundice

ÁThrombosis (venous or arterial)

ÁOthers

ÁFatigue

ÁAbdominal pain, esophageal spasm

ÁChronic kidney disease

ÁPulmonary hypertension

ÁErectile dysfunction

ÁBleeding, infection 

ÁIn case of associated marrow failure

Impact on

quality of life



What causes PNH ?

ÁMutation in the  PIG -A 

gene, located on the X 

chromosome 

ÁHas to be there to 

produce a normal 

protein

ÁProtein  is implicated in 

the formation of a 

molecule (GPI -anchor)

ÁAcquired mutation

ÁNot hereditary

Source: Blood Journal and nature.com



What causes PNH ?

Source: nature.com



What causes PNH ?

Source: nature.com

Relationship with red cells destruction ( hemolysis )??



Hemoglobin



ÁMembrane attack complex (MAC)

ÁPart of the complement system, an important 

component of our immune system

ÁCreate holes in the cells membrane

ÁRole is to destroy dead cells, foreign body

ÁCan also destroy good cells



Hemoglobin



Hemoglobins

MAC

Protectors

(proteins )

NORMAL INDIVIDUAL

GPI anchor



Free Hemoglobin

PNH PATIENTS

Unable to protect

red cells againt MAC



Consequences of hemolysis

ÁAnemia

ÁFatigue

ÁDyspnea

ÁJaundice

ÁDark urine coloration

ÁIron  and folic acid deficiency

ÁHigh LDH levels



Nitric oxide (NO) depletion

Consequences of NO Ď

-Vasoconstriction

-Platelet activation

-Smooth muscle contraction



Clinical manifestations of 

NO depletion

ÁFatigue

ÁAbdominal pain, esophageal

spasm

ÁChronic kidney disease

ÁPulmonary hypertension

ÁErectile dysfunction



Thrombosis

ÁLeading cause of death

ÁPresenting symptom in 5% 

ÁOccurs in up to 40% during disease evolution

ÁCan affect both venous and arterial system

ÁAtypical locations

ÁHepatic, portal, mesenteric, cerebral, dermal

ÁAbdominal pain

ÁCirrhosis

ÁTreated with anticoagulant


