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HEMOGLOBIN
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CLASSIFICATION OF HEMOLYTIC
ANEMIAS

The place of RBC  intravas
distraction

| The whence




plasma fractigﬁ‘

Anemia

Decreased Haptoglobin

Hemoglobinemia
Hemoglobinuria
Urine hemosiderin
Increased LDH
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~ Gall stones
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HERDITARY SPHEROCYTOSIS |
H. ELLIPTOCYTOSIS
H.PYROPOIKLIOCYTOSIS
STOMATOCYTOSIS
ABETALIPOPROTENIMIA

FHALASSEMIA
SICKELING SYNDROMES
ALFHA THALASSEMIA
UNSTABLE HB DISEASE

PYRUVATE KINASE
DEFICIENCY
HEXOKINAS DEFICIENCY

GLUCOSEG-I'O4
DHYDROGENASE
DEFICIENCY

PYRIMIDINE 5
NUCLEATIDASE DEFICIENCY

TOXIDANT DRUGS
PRIMAQUINE
DAPSONI

DUE TO WARM
ANTIBODIES
IDIOPATHIC

o -VITAMIN EDEFICIENCY

L SUCHEMICALS -

' NAPTHELENE,
NITRATES
SPUR CELI
LIVER
CANCER INDUCED

ANEMIA IN

SECONDARY
DUETOCOLD
ANTIBODIES-
CAD

PCH
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BARTONELLA
*CHOLERA
SMALARIA
LEISHMANIA
*TRYPANOSOMA
*TONXOPLASMA
*TYPHOID FEVER
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Intrinsic causes of hemolysis

Major causes:

Defective hemoglobin
Defective structural
proteins

Defective surface
proteins

Defective enzymes




INTRACORPUSCULAR HEMOLYSIS

Membrane Defect

Hereditary spherocytosis
Hereditary elliptocytosis
Hereditary pyropoikilocytosis

PNH (sensitivity to complement lysis --
sugar water test, Ham'’s test)

Hereditary stomatocytosis (possibly Rh
null)



variants

— X-linked

— Low glutathione due to
low NADPH

— Oxidative lysis, Heinz
bodies, spherocytic

— Primaquine, fava

beans
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— Mixed 7-8%
— Paroxysmal Cold He;




— Hypersplenism
—Venom - Snake, Spid




Infectlons
— Malaria
— Babesia

— Clostridium
— Gram negative endotox
? - - , L
Wilson Disease
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spherocytic hemolysis: Spherocytes are rouns tly
smaller than normal red blood cells, and lack centr o
Note the nucleated red blood cells and polyc
cells, It is important to W

look in the area of the slide where red blood ce
touching each other to properly identify spheroc

blood cells normally have a spherical appearince s
(thin) end of the blood smear.
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elliptocytes ..
* Hereditary elliptocytosis
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» Small numbers of
elliptocytes
*Thalassemia trait and
major

» Megaloblastic anemia
* Myclodysplastic
syndrome
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Hereditary elliptocytosis. Elliptocytes and N

ovalocytes are present in this blood film from * Myelofibrosis

of hereditary elliptocytosis. Elliptocytes are *SoutheastAsian
osed to ovalocytosis

clongated with rounded edges (as oppe
sharp edges in sickle cells).




This results in a compound inhe
abnormality is superimposed upo




Hereditary pyropoikilocytosis. Peripheral blood film in patient with hereditary
pyropoikilocytosis, Significant variations in size and shape are present: poikliocytes,

teardrops, fragments, microspherocytes, clliptocytes, and small pieces and buds of red blood
cells. The cells are microcytic with low MCV . Incubted osmotic fragility increased
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Disorder | Stomatocytes %

Normal individual <5%
Hereditary stomatocytosis >30%
Accquired stomatoctosis  5-50%




Hereditary stomatocytosis. The red blood cells inthis
blood smear demonstrate slit-like central ps ing
appearance of a mouth (stoma in Greek), fiv
stomatocytes derives. Hereditary stomatocyte
10% to 50% stomatocytes on the peripheral blog
and macrocytes also may be present.

*Artifact

* Alcoholism

= Alcoholic liver
disease
*Obstructive liver
‘disease
*Hereditary
*Hereditary
Xerocytosis
Southeast Asian
Salopvionis

* Tangier discase

-‘Rh-‘-nu]l phenotype
* Drugs (hydroxyurea)
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> If red blood cell trz ansf usions are ne
repeatedly, iron ch
to reduce iron overload.

Regular monitoring for anemia

advised.
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G6PD deficiency is a sex
tropical eastern countries. Prey
and lower in japan (.1%)
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2. Screening tests for G6F
Methemaglobin reducnon
Ascorbate —cyanide test
Fluooscent spot test
Dye decolourisation test

3. Quantitative G6-PD ass




Peripheral blood film demonstrating blister cells in a
patient with glucose-6-phosphate dehyd
deficiency. The blister appears as a vacuole in the
erythrocyte’s hemoglobin at the edge of the red blood
cell surface. A thin rim of cytoplasm seems to
enclose this vacuole. This cell is usually a precursor | ety

to & bite cell. Wl [ e




*Heinz bodies

«Oxidative stress
’>gluooae~6—phosplme
dehydrogmasc deficiency,
fglutathuone synthetase deficiency
» Drugs
» Toxins

* Unstable hemoglobins

Heinz bodies. Peripheral blood. tail
supravital stain demonstrating He
are not visible with Romanowsky smiﬁa’ i
are purplo-bluc, large, smglc ormulhple

represent precipitated normal or unsmble he ogl 1.';,:‘:
Reticulocytes do not stain with crystal violet,







echinocytes and tall""i",:f‘«-_:“ |
poikliocytes
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Pyrimidine 5
nucleotidase

deficiency:
Characterised by
the presence of
marked basophilic
stippling of RBCs
and echinocytes

Clinically, Mild
spleomegaly wih
intermittent
jaundice

BASOPHILIC STIPPLING

+ Prasence of ireguiar basophiic granufes with in Rix:

which are varable n s2¢ .

« Stain deep tiue with Wright's stain

+ Fina slpping seen with

¢ Incroased polycheomaiophia

* Increased procduchon of red cois

+ Coarse stippling

* Lgad and baavy moll poisonng
v Disturbed erythopoess

+ Méagaoblastic anemi

+ Thalassasma
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* Unsiabie Hb

¢ Pynmidne-5 nucieotctaco dfiency
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HDS is prevalant i

Seen common
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Mutatlon results ﬁ s, “’;

L Sickle cell anemittd‘ -k=

2. Sickle cell trait - ; HA- -H

normal (boA) abnormal'jj‘f_ b-



through mlcroclrc‘- ati '
— various cycles of sit _' <ling: .:
desickling — Irreversible sic &1 ed
RBCs .

— Extravascular hemolysis in
spleen — Vascular stasis —
vascular occlusion — splenic
infarcts — hyposplenism (lead
to infection)and
autosplenectomy
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Pneumoma, m nin;

Jaundice and hw_r;‘, enlarg
Pigment gall stones
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Acute abdominal pain ( infarcts of abe

Priapism
Acute chest syndrome (ft'.‘ve)f1 chest pe
appearance of pulmonary in 3155’ rate w

Sickle retinopathy- Salmon patches- intra

hemmorhages



wtted B ot wn el e
LT Y LTI







»,
J I

1t eI
Clinical and hematological picture
state ‘

Diagnosis is confirme F
test




TLC- Mildly elevat

Reticulocytosis- 3%-10%

Bone marrow- Erythroid hyperplasis
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slow moving Hb as compariid » HbAand.
mobility of HbD/HbQ india is similar |
essential to differentiate,




Sickling test — 2% metabisulphiwl.:
prepration show sickled red cells




from heterozygous:sﬁ. e, s nce
of HbS and HbA

- HPLC is a sensitive method for conf
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Treatments might include medica
transfusions.
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cell anemia. Given IV q(;i )S re

crises. 3

Side effects can include nausea, joint pait

fever.
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Level of Pain Suggested Medications

Mild pain Non-opioid + adjuvant

Moderate pain Weak opioid (or low dose of
strong opioid) + non-opioid +
_adjuvant

Severe pain Strong opioid + non-opioid +
adjuvant
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complicatﬁibh‘sfs

Furthermore, the patient shol

techniques and mcen '\-Qs-;l;‘;,‘?a atry to alsc
prevent acute chesf{;;f_iy g -ome and atelectasis
as retain adequate lung capacity

Wound care to stasis ulcers that often occ
hands, legs, and feet may also be indicz
management.
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= May have an intole "'f«f%fi.frzj«.?:::aéi‘z to exercise and m
quickly due to anemia. Pt" \
gradually work up to f""“ oder
frequent rest breaks.

During painful episodes, therapists shc
overexerting the patient, and should look
stressors that may include dehydration «
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