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Anemia

It is a condition in which you do not have enough of the
healthy red blood cells in your blood that could carry
adequate amount of oxygen to your tissues

Normal Amount of Less Amount of
Red Blood Cells Red Blood Cells
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ibuprofen

N-SAIDs

aspirin
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G-6-PD - Pyruvate kinase
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Guideline for treatment of anemia
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morphological classification

MCV @  sor

Microcytic Normocytic Marcocytic
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Microcytic anemia

— & | fReEEED

Ferritin —

— F& -5 ——Serumlron —
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Ferritin 10-291pg/dL (female)

Serum iron 30-170 pg/dL
TIBC 200-340 pg/dL
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Marcocytic anemia

— | IFIEht

—  Non-Megaloblastic —
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Vit.B12
e

=g auailll
— Reticulocyte >2%
& %18 5A
— Vit.B12
0 (mzE
— Megaloblastic Reticulocyte<2% — El

247-911 pg/dL

— | E'BMegalovastic anemia

>5.8 ng/dL

Reticulocyte  (0.5-1.5%



Reticulocyte count

Reticulocytes Stainned with NMB

stained with Wright showing ribosomal
stain RNA



Normocytic anemia

Leukemia Z MBI

B

— Blast

MDS || Lymphoma
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Pure Red cell aplasia
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— RBC Morphology
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Reticulocyte (0.5-1.5%
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Fecal occult blood
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Coomb’ s test

Direct antiglobulin (Coombs) test

+ Anti-human

O
&’ &

Patient RBCs Agglutination
coated with
antibody

Indirect antiglobulin (Coombs) test

A A 3
Patient blood A + Test RBCs .
)~ and
Anti-human
A A globulin »
Al @
A
\y \/
Patient plasma Agglutination
with antibody
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RBC Morphology
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RED BLOOD CELL MORPHOLOGY

Hemoglobin Red cell
Size variation |distribution | Shape variation Inclusions distribution
Normal Hypochromia |Target cell ! Acanthocyte | Pappenheimer bodies | Agglutination
: O1+ @ ' i (siderotic granules)
Microcyte , |Spherocyte” THeimetceli | Cabotsring
: 02 } (tragmented cell) Q
Macrocyte | | Ovalocyte 's'éﬁfé:""é" Basophilic stippling | Rouleaux
3+ (!ragmem cell)
Q O 0 r-
Oval macrocyte ‘Siomatocyte 'faa;a;aa""
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Hypochromic  f--eeecsemmeadeeacannann.. bisannisseens
macrocyte Polychromasia | Sickle cell Burr cell Crystal formation
0N\ =y
(Reticulocyte) i
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RDW-CV / Anisocytosis

A RBC
100 ~
§ _— Histogram Widlh:RDW’-CV
§ MCV
20 - -/: «— RDW-5D
0 Lo =t Anicytosis
MCV ] RDW & Z [
N 1R A =Mk
N o : .
™ EE AR, KN — aplastic anemia -~ G6PD -~ PNH
N KEHAH /LEY aplastic anemia
T ™ RAHPE/ K NA— MDS - megaloblastic anemia
thalassemia ~ hereditary
ZHAE .
d N gl spherocytosis(HS)
N JINGHREL R N — iron deficiency anemia(IDA)
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LAP score
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http://health.nytimes.com/health/guides/disease/primary-myelofibrosis/overview.html
http://health.nytimes.com/health/guides/disease/polycythemia-vera/overview.html
http://health.nytimes.com/health/guides/disease/polycythemia-vera/overview.html
http://health.nytimes.com/health/guides/disease/polycythemia-vera/overview.html
http://health.nytimes.com/health/guides/disease/idiopathic-aplastic-anemia/overview.html
http://health.nytimes.com/health/guides/disease/pernicious-anemia/overview.html

Living With Anemia

« Treatment : Medicines * transfusion * transplant

« Treating your anemia and eating a well-rounded

Io.I]iet can give you more energy and enhance your
ife.

« some foods and medicines can hinder iron uptake
when taken with iron-rich foods. They include:

v'Dairy
v'Other calcium-rich foods
v'Calcium supplements

v'Antacids
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What UCL can provide ?

e CBC/DC

e RBC morphology
e Reticulocyte

e Coomb’s test

e |LAP score

. V|t Blz

e folic acid
e Hb-EP

e Hb H stain
e Bilirubin
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Reference

http://www.webmd.com

Anemia Causes, Types, Symptoms, Diet, and
Treatment SOURCES: American Academy of Family
Physicians. The American Medical Athletic Association.
Albemarle Pulmonary Medical Associates,Reviewed

by Melinda Ratini, DO, MS on March 04, 2015

Guideline for treatment of anemia 1625 | @/ J&% FE/TF
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THANKS FOR YOUR ATTENTION
Q& A
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Sickle cell anemia

* 1s an inherited disorder that, in the U.S.
affects mainly African-Americans and
Hispanic Americans. Red blood cells
become crescent-shaped because of a
genetic defect. They break down rapidly,
so oxygen does not get to the body's
organs, causing anemia. The crescent-
shaped red blood cells can also get
stuck in tiny blood vessels, causing pain.


http://www.webmd.com/pain-management/default.htm

Iron-deficiency anemia

» occurs because of a lack of the mineral
iron in the body. Bone marrow in the
center of the bone needs iron to make
hemoglobin, the part of the red blood
cell that transports oxygen to the body's
organs. Without adequate iron, the
body cannot produce enough
hemoglobin for red blood cells. The
result Is iron-deficiency anemia. This
type of anemia can be caused by:



Iron-deficiency anemia

An iron-poor diet, especially in infants,
children, teens, vegans, and vegetarians

The metabolic demands of pregnancy

and breastfeeding that deplete a woman's iron
stores

Menstruation
Frequent blood donation
Endurance training

Digestive conditions such as Crohn's disease or
surgical removal of part of the stomach or small
Intestine

Certain drugs, foods, and caffeinated drinks



http://teens.webmd.com/default.htm
http://www.webmd.com/parenting/baby/nursing-basics
http://www.webmd.com/women/video/corio-normal-menstrual-cycle
http://www.webmd.com/a-to-z-guides/donating-blood-topic-overview
http://www.webmd.com/ibd-crohns-disease/crohns-disease/default.htm

Vitamin-deficiency anemia

* may occur when vitamin B12 and folate
are deficient. These two vitamins are
needed to make red blood cells.
Conditions leading to anemia caused by
vitamin deficiency include:



http://www.webmd.com/vitamins-supplements/ingredientmono-926-vitamin+b12.aspx?activeingredientid=926&activeingredientname=vitamin+b12
http://www.webmd.com/vitamins-and-supplements/lifestyle-guide-11/vitamin-expert

Vitamin-deficiency anemia

Megaloblastic anemia: Vitamin B12 or folate or
poth are defticient

Pernicious anemia: Poor vitamin B12 absorption
caused by conditions such as Crohn's disease, an
intestinal parasite infection, surgical removal of part
of the stomach or intestine, or infection with HIV

Dietary deficiency: Eatin% little or no meat may
cause a lack of vitamin B12, while overcooking or
eating too few vegetables may cause a

folate deficiency.

Other causes of vitamin deficiency: pregnancy,
certain medications,alcohol abuse, intestinal
diseases such as tropical sprue and celiac disease



http://www.webmd.com/a-to-z-guides/anemia-megaloblastic
http://www.webmd.com/food-recipes/guide/vitamin-b12-deficiency-symptoms-causes
http://www.webmd.com/ibd-crohns-disease/crohns-disease-assessment/default.htm
http://www.webmd.com/hiv-aids/default.htm
http://www.webmd.com/drugs/index-drugs.aspx
http://www.webmd.com/mental-health/addiction/default.htm
http://www.webmd.com/mental-health/addiction/default.htm
http://www.webmd.com/mental-health/addiction/default.htm
http://www.webmd.com/digestive-disorders/tropical-sprue
http://www.webmd.com/digestive-disorders/celiac-disease/default.htm

Bone marrow and stem cell
problems

may prevent the body from producing enough red blood cells. Some of
the stem cells found in bone marrow develop into red blood cells.

If stem cells are too few, defective, or replaced by other cells such as
metastatic cancer cells, anemia may result. Anemia resulting from bone
marrow or stem cell problems include:

Aplastic anemia occurs when there's a marked reduction in the number
of stem cells or absence of these cells. Aplastic anemia can be inherited,
can occur without apparent cause, or can occur when the bone marrow
s injured by medications, radiation,chemotherapy, or infection.

Thalassemia occurs when the red cells can't mature and grow properly.
Thalassemia is an inherited condition that typically affects people of
Mediterranean, African, Middle Eastern, and Southeast Asian descent.
This condition can ranﬂe In severity from mild to life-threatening; the
most severe form is called Cooley's anemia.

Lead exposure is toxic to the bone marrow, leading to fewer red blood
cells. Lead poisoning occurs in adults from work-related exposure and
in children who eat paint chips, for example. Improperly glazed pottery
can also taint food and liquids with lead.



http://www.webmd.com/a-to-z-guides/features/stem-cells-faq-questions-answers
http://www.webmd.com/a-to-z-guides/stem-cells-quiz
http://www.webmd.com/cancer/rm-quiz-cancer-myths-facts
http://www.webmd.com/a-to-z-guides/aplastic-anemia
http://www.webmd.com/cancer/what-to-expect-from-radiation-therapy
http://www.webmd.com/cancer/chemotherapy-what-to-expect

