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---.:’j"’i a few giant platelets
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- ®  Relative lymphocytosis, reactive
o lymphocytes
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[ficrieased platelet consumption,
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JLer« zquired thrombocytopenia is
J’JHJJL ‘due to peripheral destruction of

,)LJ LEle S (s,

=/ ﬂtl -platelet antibodies
’Drug dependent antibodies

'_'"’,’0 - Autoimmune diseases

e \iral infections including HIV
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SAVithiincreased COh5umption or
destirtiction, there is increased bone
rrurrm output MPV will be increased,
JJ i arge and giant platelets.

oy fth bone marrow failure platelets are
: -—“r'formal or small in size.
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HCIEIEL SizE and granularity should be assessed.

SRR s‘cshould be assessed for micro-
2l _JL)P- thic hemolytic anemia and bone marrow
ln fatlon

5 Ma crocytlc anemia due to megaloblastic anemia
= ay result in thrombocytopenia.

o Spherocytes with thrombocytopenia: Evan’s
syndrome
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2 Ir] mwc angiopathic hemolytlc ahemia
561 tes should be present.

€ar dr p RBCs and nucleated red cells
rr ) -<'bé Indicative of bone marrow
fﬁtra“uon
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r- myeI0|d cells
f or atypical lymphocytes
F\ nce of- dysplasia
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_1te cell morphology

: '-:3'- e.g. Dohle bodies in May Hegglin

anomaly; giant neutrophil granules
in Chediak Higashi syndrome
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=Epheral smear of L
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) r]\/r)J(‘r} Omic anemia
J Je\/ara rombocytopema (5,000), with
P 3 few giant platelets
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za"clve lymphocytosis, reactive
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BONE rﬁv,\@_:B w

) MJJ‘»@-’JV ’c‘:‘reaSed'megakaryopoiesis with
Ienlng) Jrl re forms (hypolobated with
.),]_)JE I|c cytoplasm).

== Con ment Findings support the diagnosis
= of TP
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Nonmocellllar trilineage hematopoiesis
fn(“ra; "'- I number of megakaryocytes
2 Ipglgfele ure forms are seen

== N ,abnormal localization of
= jnjegakaryocytes or clusters are seen
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SR Jf‘ destruction of platelets.

2 Mpjdle FJ.)JF coated platelets are removed
UJL)-“ 1g binding to Fc receptors on
—=if crophages

= & Antibodies often have specificity for

—-:_P—P

- Gpllb/Illa and/or Ib
e Acute : children; viral infection
® Chronic: adult women
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ASGENO: AA male wi alcohol abuse,
oJcaomy- ltis, elevated serum ferritin, iron and

IFe)n] .us* at|on
j’

-

) IJ_)D 2
: _9»'-3'——*-‘ eu’Erophlllc leukocytosis with left shift.
= o N.N. anemia, schistocytes,

* -"4-;'- ‘polychromasia, NRBCs.
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- e Thrombocytopenia, increased MPV,
®  giant platelets
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> J\Jf al DIC panel

& atoglobln not done
s'Eievated creatinine and BUN
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) Pepjizlelds
J le“rr nglopathlc hemolytic anemia
o Thr mbocytopenla
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,,4».,, "Renal Impairment
- o  Neurological abnormalities



TT

i

SENuohElial damage associated with the
r)rersenf“ of very high molecular weight
rruLJ; ers (ULVWE) of VWEF.

A ,,hce or impaired function of
étalloprotease enzyme.
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SYIGsiHelten the enzyme activity is hindered
0V clf) J(” inhibitor to the enzyme

2 J‘—‘IJ{“J‘—‘ y of the enzyme is rare
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ncieased binding of ULVWE multimers to
r)LJF‘-‘]‘-‘ 5:and endothelial cells results in
rnerr SIS In arterioles and capillaries
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geripheral ‘blood:
& [inror bocytopenla with increased
= V1P P\/. large and giant platelets;

‘\.’

= schlstocytes

= '*"Gther lab values:
- ®  [ncreased LDH, decreased haptoglobin
e Normal DIC panel
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SNIPE (wu EEP), performed daily is the
COIHENSLOr e of therapy

J rar m Stant TTP:
- ury“ca poor FEP

—-'Vmcrlstlne
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, = - Splenectomy
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J rJy,)érc*' ular marrow for age (50 70%)

J *mcreased IN erythropoiesis
(JVJ -O 4:1) with mild dyserythropoiesis

= o1n >reased megakaryopoiesis with rare
:i"djysplastlc forms

=9 ‘Markedly increased Iron stores with ringed
sideroblasts
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) JJJ!—‘UJJ | c anemia secondary to alcohol
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) Abnor_; nal Iren metabolism within RBC.
2 Trop) ks équestered N the mitochondria
zlglel E ava|lable for heme synthesis.
S h)"EV es
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=0 Heredltary (X-linked or autosomal

—_—

& Acquired, idiopathic (MDS)
®  Acquired, toxic (drugs, Pb, alcohol)




Ringed sideroblasts: 10 granules;1/3 of nucleus




Vacuoles in an erythroid precursor due to alcohol




Thalassaemia (¢ and [3)

Acquired sideroblastic anaemia and other myelodysplasias

Lead poisoning
Severe megaloblastic anaemia
Pyrimidine 5"-nucleotidase deficiency

Congenital dyserythropoietic anaemia
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A0S Y.0. | male with DM, HTN, CAD CHF
RE ,m,J ancytopenla

J | J.):'}i‘
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' Hagb: 7.6; Hct: 22.5; WBC: 2.0;
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,::t Platelets 32,000
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- &  RBC: Normocytic normochromic, few

J NRBCs



Bone .aTreW‘a»;

dhiypercellu lar for'age (70- 80%)
o Byl ) a hyperpla5|a (M:E=0.7:1) with
,Jy_,,)}‘ tic cells

r"‘r\ -—

= ) _,;e ] ! tores are increased with no ringed
jsﬁeroblasts
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EYLOUENELIC
SEBXY, del(5) (g11), -6, add (10) (g22),
zjcld (I | ) 23), add (17) (p12)
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FADS r‘_\rr- o 0 Y ar
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2 Wrle) rrl ctory cytopenia with
rrulrmf ge dysplasia (RCMD)
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Mielodysplastic:syndrome

b (“\/Ur)ﬂ onia
J rJ\/r) eIIuIar bone marrow

- —“-' -

J D\ SP a5|a (1 or more myeloid cell lineages)

= ye]oblasts in BM < 20%

= =

"* May evolve to AML
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VIGrphC ogical Classification

-

/0011 B -' '
= JVLJrrc (500 cell differential)
= JJc od! (200 leukocyte differential)
= r Y. e  and degree of dysplasia
: 1) Dyserythropoiesis
~ = 2) Dysgranulopoiesis
— 3) Dysmegakaryopoiesis
® Presence of ringed sideroblasts




Multinucleated megaloblastoid erythroid precursor.
Bone marrow smeatr.



Dyserythropoiesis. Bone marrow smeatr.







Circulating pseudo-Pelger-Huet neutrophils.
Hypogranular cytoplasm, bilobed 'spectacle’ nuclei.
Blood smeatr.




Neutrophil with non-lobulated nucleus. Blood smear.



Abnormal Megakaryocyte = Mononuclear megakaryocyte
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Subtype Blood __Marrowi-"
Refractory anemia (RA) Blasts <1% Blasts <5%
Refractory anemia with ringed sideroblasts Blasts <1% Blasts <5%
(RARS)
| Refractory anemia with excess biasts (RAEB) Blasts 25% Blasts 5-20%
| Refractory anemia with excess blasts in Blasts >5% Blasts 20-
transformation (RAEB-t) | 30%
- or

Auer rods

Chronic myelomonocytic leukemia (CMML)

21 x 10%/L
monocytes

Any number



WHO classi Ific

SIREUICEd PIAST requ
20%

fhrmrum RAEB-t category

J,.)]Jr "%‘ B into RAEB-1 and RAEB-2

| JF -
:;; v uItllmeage dysplasia
"'—:-- -~ — Unclassified
- 5q syndrome
- e Shifted CMML to new group

— MDS/myeloproliferative syndromes

ftor AML from 30% to
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ipheral blood and bone marrow findings in myelodysplastic syndromes.

~ Blood findings

Bone marmw findings

lory anaemia (RA)

l'ﬂ,_efractory cytopenia with mul-

tilineage dysplasia and ringed

' sideroblasts (RCMD-RS)

- . Refractory anaemia with
. excess blasts —1 (RAEB-1)

Refractory anaemia with
excess blasts —2 (RAEB-2)

Myelodysplastic syndrome —
‘unclassified (MDS-U)

MDS associated with
isolated del(5q)

Anaemia
No or rare blasts

Anaemia
No blasts

Cytopenias (bicytopenia or
pancytopenia)

No or rare blasts

No Auer rods

<1x10%/L monocytes

Cytopenias (bicytopenia or
pancytopenia)

No or rare blasts

No Auer rods

<1x10%L monocytes

Cytopenias

<5% blasts

No Auer rods
<1x10°%/L monocytes

Cytopenias

5-19% blasts

Auer rods =
<1x10%L monocytes

Cytopenias
No or rare blasts
No Auer rods

Anaemia

Usually normal or increased
platelet count

<5% blasts

Erythroid dysplasia only

<5% blasts
<15% ringed sideroblasts

=15% ringed sideroblasts
Erythroid dysplasia only
<5% blasts

Dysplasia in =10% of the cells
of two or more myeloid cell
lines

<5% blasts in marrow

No Auer rods

<15% ringed sideroblasts

Dysplasia in =10% of the cells
in two or more myeloid cell
lines

=15% ringed sideroblasts
<5% blasts

No Auer rods

Unilineage or multilineage
dysplasia

5-9% blasts

No Auer rods

Unilineage or multilineage
dysplasia

10%-19% blasts

Auer rods =

Unilineage dysplasia: one
myeloid cell line

<5% blasts

No Auer Rods

Normal to increased
megakaryocytes with hypolo-
bated nuclei

<5% blasts

Isolated del(5q) cytogenetic
abnormality

No Auer rods
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Abnormal localization of immature precursors (ALIP):
Immature myeloid cell clusters (5-8 cells) present in central portion of

marrow away. from usual locations (paratrabecular or perivascular); three
or more foci is significant
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) Ff ecuaruv present in RAEB
TAS Jf“Lll“ ‘with rapid evolution to AML

~

Ir | ,Jl diin other subtype
=e‘va|uate
Perlpheral blood smear

~ ® Bone marrow aspirate smear



Two myeloblasts,
one with an Auer rod,
and a quadrinucleate normoblast



Numerous megakaryocytes
varying sizes with hypolobulated nuclei
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gyiogenetic

iliinary or 'de novo”
— JJJ/J rw ogenetlc abnormalities
SESECO( ary MDS

f‘-r\ -—

— é‘?_e than 80% cytogenetic abnormalities

. A\ bnermalltles more common in
— RAEB RCMD vs. RA, RARS
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tory cytopenia with
neage dysplasia (RCMD)

")rxrrjggg" ytc‘)"&'ﬂa with
Mdiulineage

Cytopenias (bicytopenia or
pancytopenia)

No or rare blasts

No Auer rods

<1x10%L monocytes

Cytopenias (bicytopenia or

pancytopenia)

No or rare blasts
No Auer rods
<1x10%L monocytes

 Dysplasia (RCMD)

-

—

Dysplasia in =10% of the cells
of two or more myeloid cell
lines

<5% blasts in marrow

No Auer rods

<15% ringed sideroblasts

Dysplasia in =10% of the cells
in two or more myeloid cell
lines

=>15% ringed sideroblasts
<5% blasts

No Auer rods

Ewdence of bone marrow failure
e Cytogenetic abnormalities in up to 50%



