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APLASTIC ANEMIA
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Aplastic Anemia

Aplastic anemia is a bone marrow failuresyndrome characterized
by peripheralpancytopenia and marrow hypoplasia.

Bone marrow failure is a term with a largermeaning, referring to
disorders of the

hematopoietic stem cell which involveseither one cell line or
all of the myeloid celllines
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History of Aplastic anaemia

Paul Ehrlich !"#$%!&!#' described the first

case of aplastic anaemia in a pregnant

woman who died of marrow failure in!""".

(he term )aplastic anaemia* first used by

Anatole +hauffard in !&$.
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Aplastic Anemia - epidemiology

annual incidence in Europe and / % 0 cases per

million population, but $ cases in Bang1o1 2 in

(hailand and !$ in 3apan.

no racial predisposition e4ists in the nited /tates5

however, prevalence is increased in the 6ar East.

(he male%to%female ratio is appro4imately !7!.

Aplastic anemia occurs in all age groups.- a small pea1 in
incidence in childhood.

- a pea1 incidence in people aged 0%0# years, and a pea1 in

people older than 2 years.
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Aplastic Anemia % Etiology

Congenital/inherited (20%)- Patients usually have dysmorphic
features or physical stigmata.

8ccasionally, marrow failure may be the initial presenting

feature.

6anconi anemia

9ys1eratosis congenita

/hwachman%9iamond syndrome

6amilial aplastic anemia

Acquired

!. 9rugs% +ytoto4ic drugs % Antibiotics

% +hloramphenicol % Anti%inflammatory

% Anti%convulsant % /ulphonamides

% 0%: months usually between e4posure and the development of
aplastic anemia.
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Aplastic Anemia7 +ont.'

Acquired- ;adiations

- +hemicals e.g., Benzene and pesticides,
chloramphenicol,phenylbutazone, and gold,

-mportant clinically in patients with hemolytic anemias

#%!? of cases of AA in the @est and !%0? in the 6ar East.

0%: months between e4posure to the virus and the development of
AA.

- >mmune7 /E, ;A rheumatoid arthritis'

- Pregnancy

- >diopathic7 #?

- P=H
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Aplastic Anemia % Pathogenesis

Potential mechanisms:

- Absent or defective stem cells stem cellfailure'.

- Abnormal marrow micro%environment.- >nhibition by an
abnormal clone of hemopoieticcells.

- Abnormal regulatory cells or factors.- >mmune mediated
suppression of hematopoiesis.

>t is believed that genetic factors play a role.

(here is a higher incidence with HA !!' histo comp.

Antigen. >mmune mechanism is involved.
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Aplastic Anemia % Pathogenesis +ontC'

(he latest theory is7 there is an intrinsic derangement of

hemopoietic proliferative capacity, whichis consistent with
life.

the immune mechanism attempt to destroythe abnormal cells self
cure' and theclinical course and complications dependon the
balance.

- >f the immune mechanism is strong, there willbe severe
pancytopenia.

- >f not, there will be myelodysplasia.


	
7/23/2019 Aplastic Anemia Lecture

9/39

Aplastic Anemia % 6orms of disease7

Inevitable7- dose related e.g. cytoto4ic drugs, ionizing

radiation. (he timing, duration of aplasia and

recovery depend on the dose. ;ecovery is usuale4cept with whole
body irradiation.

Idiosyncratic7

- unpredictable to drugs e.g., anti%inflammatoryantibiotics,
anti%epileptic, these agents usually donot produce marrow failure
in the maDority of

persons e4posed to these agents.
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+ommon (raits (o All


	
7/23/2019 Aplastic Anemia Lecture

11/39

Aplastic Anemia - +linical 6eatures

anemia pallor andor signs of congestive heartfailure, such as
shortness of breath.

thrombocytopenia bruising eg, ecchymoses,

petechiae' on the s1in, gum bleeding, ornosebleeds.

neutropenia

fever, cellulitis, pneumonia, orsepsis

Daundice and evidence of clinical hepatitis in

subset of patients
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Aplastic Anemia - +linical 6eatures

adenopathy or organomegaly shouldsuggest an alternative
diagnosis.

>n any case of aplastic anemia, loo1 for

physical stigmata of inherited marrowfailure syndromes such
as-s1in pigmentation,

-short stature,

-microcephaly,-hypogonadism,

-mental retardation,

-s1eletal anomalies.
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Aplastic Anemia - investigations

6B+

;eticulocyte count

Blood film. B!0folate.

iver function tests
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Aplastic Anemia - 6B+

Ane!ia is common, and red cells appearmorphologically normal.
(he reticulocyte countusually is less than !?.

Thro!"oc#to$enia, with a paucity of platelets in

the blood smear. Agranuloc#toi ie, decrease in all granular

white blood cells, including neutrophils,eosinophils, and
basophils' and a decrease in

monocytes are observed. A relative lymphocytosisoccurs.

(he degree of cytopenia is useful in assessing theseverity of
aplastic anemia.
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Bone marrow e4am

A bone marrow biopsy is performed in addition to theaspiration.
>n aplastic anemia, these specimens are

hypocellular.

Aspirations alone may appear hypocellular because of

technical reasons eg, dilution with peripheral blood',

or they may appear hypercellular because of areas of

focal residual hematopoiesis.

A core biopsy provides a better idea of cellularity5 thespecimen
is considered hypocellular if it is less than

:? cellular in individuals younger than 2 years or

less than 0? in those older than 2 years.


	
7/23/2019 Aplastic Anemia Lecture

16/39

BG Aspiration BG Biopsy
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&M "io$#

hypocellular ,increased fat spaces
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APLASTIC ANEMIA- other

investigations 'e!oglo"in electro$horei % may show elevated
fetalhemoglobin.

&ioche!ical $roile, including evaluation of
transaminases,bilirubin, lactic dehydrogenase, +oombs test, and
1idneyfunction, is useful in evaluating etiology and
differential

diagnosis. Serologictesting for hepatitis EB
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Aplastic Anemia % +riteria for

diagnosis !'

!. +ytopenia % Hb I!gd

% A=+ I!,# J

% P I! J0. Bone marrow histology and cytology

% decreased marrow cellularity I 0#?'

% increased fat cells component% no e4tensive fibrosis

% no malignancy or storage disease
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Aplastic Anemia % +riteria for

diagnosis 0'

:.=o preceding treatment with K%ray orantyproliferative
drugs

$. =o lymphadenopathy or hepatosplenomegaly

#. =o deficiencies or metabolic diseases

2. =o evidence of e4tramedullary hematopoiesis


	
7/23/2019 Aplastic Anemia Lecture

22/39

APLASTIC ANEMIA- differential

Pancytopenia Acute Gyelogenous eu1emia

Anemia

Aplastic Anemia Hairy +ell eu1emia

Paro4ysmal =octurnal Hemoglobinuria

>mmune pancytopenias in connective tissuedisorders eg,
systemic lupuserythematosus, refractory anemia'

http://www.emedicine.com/MED/topic34.htmhttp://www.emedicine.com/MED/topic34.htmhttp://www.emedicine.com/MED/topic34.htmhttp://www.emedicine.com/MED/topic34.htm
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+auses of pancytopenia

*+ailure o $roduction o "lood cella' bone marrow
infiltration

% acute leu1emias

% hairy cell leu1emia

% multiple myeloma

% lymphoma

% myelofibrosis% metastatic carcinoma

b' aplastic anemia

0. Ineecti,e he!ato$oei% myelodysplastic syndrome

% vit.B!0 and folate deficiency:. Increaed detruction o "lood
cell

% hipersplenism

% autoimmune disorders

% paro4ysmal nocturnal hemoglobinuria

$. M#elou$$reion ater irradiation or anti$rolierati,e drug


	
7/23/2019 Aplastic Anemia Lecture

24/39

+lassification of aplastic anemia

* Se,ere a$latic ane!ia i deined i at lat t-o

o the ollo-ing criteria are $reent

% A=+ I .# Jl

% P( I 0 Jl% ;(+ I !? 0 Jl'

'#$o$latic "one !arro- (le than 2.%) on

"io$#2* er# e,ere a$latic ane!ia

criteria as above but A=+ I .0 Jl

1* None,ere a$latic ane!ia*
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Evolution of AA % +linical course !

/table AA

Pancytopenia remains stable over months to

years.

Jreater the degree of pancytopenia the

worse the prognosis. see severe aplastic

anaemia'
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Evolution of AA % +linical course 0

Progressive or fluctuating aplasia.

>nitially small degrees of pancytopenia or

single lineage cytopenia.

Progressive sometimes following viral

infections.

8ccasionally single cytopenia e.g.thrombocytopenia becomes true
aplastic

anaemia.
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Evolution of AA % +linical course :.

nstable Aplasia.

>mprovement in counts may be associated

with abnormal clones.

P=H clone in up to 0? of long term

aplastic anaemia.

8ften only detected by lab tests and not

clinically significant.
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Aplastic Anemia % (reatment

@ithdrawal of etiological agents.

/upportive.

;estoration of marrow activity7- Bone marrow transplant

- >mmunosuppressive treatment

% Prednisolone % Antilymphocyte glob.

% +yclosporin % Anti ( cells abs.

% /plenectomy- Androgens

- Jrowth factors
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APLASTIC ANEMIA- treatment

/upportiv care

-(ransfusion-(reatment of anemia

-(reatment of bleeding

-Prevention and treatment of infection
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HA identical sibling BG(

Age I$ years.

+onditioning with +yclophosphamide F

antithymocyte globulin, with cyclosporinand methotre4ate.

ong term overall survival L "%&?

+hronic graft versus host disease J
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Hematopoietic stem cell transplatation

in severe aplastic anemia

* Ad,antage correction of hematopoietic defect

% long%term survival7 "? % &? HA%matched sibling donor'

% maDority of the patients appear to be cured

2* etriction age below $

% suitable donor available in less than :? sibling'

% 0#%$? ris1 of J
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>mmunosuppressive therapy

>ndicated for patients M $ years Patients with no HA matched
sibling

donors.

Anti%(hymocyte JlobulinA(J' or anti%lymphocyte globulin AJ',
cyclosporin,

methylprednisolone.

Best results are for combination therapy. ;esponse is slow, $%!0
wee1s to see early

improvement.
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>mmunosuppressive therapy

Immunosuppressive therapy

- Antith#!oc#te glo"ulin, euine Atgam' % !%0

mg1gday for "%!$ days.

- Antith#!oc#te glo"ulin, rabbit (hymoglobulin' % ,#

mg1gday for " days.

- C#clo$orine /andimmune, =eoral' % !.#%0 mg1g >< for $
d.
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>mmunosuppressive therapy 0

;esponse rates 2%?

;elapses are common and continued

supportive care needed.

p to #? of relapsed patients will respond

to 0ndcourse of immunosuppressive therapy.


	
7/23/2019 Aplastic Anemia Lecture

35/39

APLASTIC ANEMIA- treatment

3ther treat!ent

-Androgens7

these agents push the resting hematopoietic stem cells into

cycle, ma1ing them more responsive to differentiation by

hematopoietic growth factors and stimulate endogenous

secretion of erythropoietin.

most are masculinizing and poorly tolerated by females and

children.

(he response rate is limited to appro4imately $#?, and
results

may reuire 2%! months of therapy.

-Hematopoietic growth factors % J%+/6 and JG%+/6,

may be useful in patients with neutropenia who have

infections, without reuiring a @B+ transfusion.
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(herapy of non%severe aplastic

anemia!. N@atch and wait*

0. Androgens O':. /upportive care7 blood and platelet

transfusion, antibiotics, growth factors

$. >mmunosuppressive treatment in selectedpatients
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APLASTIC ANEMIA- complications

>nfections

Bleeding >ron overload

+omplications of BG(

-Jraft versus host disease-Jraft failure

( f d l i h i d
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(reatment for adults with acuired severe

aplastic anaemia.

( t t f d lt ith i d
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(reatment for adults with acuired non

severe aplastic anaemia*
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