Introduction of anemia
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Outline

* CBC reading
 Blood smear



Approach for Anemia
Morphological

o EER/N MCV
« ERIEE RDW

Kinetic
e A= Reticulocyte

+ BUEAE or BB




Morphological Approach

* Macrocytic (MCV > 100)
 Microcytic (MCV < 80)
* Normocytic



Morphological Approach-2

Normocytic (Mcv 80-100)

Anemia of chronic
disease (ACD)

Mixed deficiencies

Renal failure

BM dz (ex AA, MDS,
MM...)

Microcytic (mcv<so)

Iron deficiency anemia
Thalassemia

Anemia of chronic
disease (ACD, 30-40%)

Sideroblastic anemia
Pb intoxification



Erythrocyte Development
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Hemoglobin

Hemoglobin Molecule

Fe + protoporphyrin  a22 heme
\l/ \l/ « chain P g chain

heme +  globin

N2
Hb

red blood cell
B chain

helical shape of the
polypeptide molecule



Cell Type

@ Megaloblast @ Macrocyte
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lron and IDA




Distribution

of lron in
Adults

Dietary iron
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Iron loss
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IDA Presentation

Presentation Diagnosis

* Progressive MCV * Ferritin: low (N=20-300)

* Progressive RBC * |lron/TIBC <16% (N="~33%)
* Typically high RDW

* Typically high MCV/RBC * BMiron stain

Typically mild PLT T



D/D of ACD and IDA

Lab measure ACD IDA
Anemia
Plasma Fe Reduced (normal) Reduced ¥
. Biochemical or clinical
Plasma transferrin Reduced (normal) Increased evidence of inflammation
: | ¥
Transferrin sat. Reduced (normal) Reduced : S
Transferrin saturation
... <16%%
Plasma ferritin Increased (normal)* Reduced

Plasma TfR Normal Increased

—» Rule out other causes of anemia

TfR/log ferritin Low (<1) High (>4) U1 | 1l

Ferritin Ferritin Ferritin
<30 ng/ml 30-100 ng/ml =100 ng/ml

Determination of soluble

ACD may concurrently coexist ransintin recepor
with true iron deficiency — } —
(In this situation, iron/TIBC is | ~

| Incnmeare s |

more reliable than ferritin) l NS SRR Aid
deficiency disease with true of chronic
anemia iron deficiency disease




Increased iron requirement

Causes of IDA

Hypermenorrhea

Gl blood loss— hemorrhoid, PUD, Gl

cancer, angiodysplasia
Factitious removal
Hemolysis

Hemodialysis

Rapid growth of teenage

Pregnancy and lactation

Inadequate iron supply
e Poor nutritional intake
 Malabsorption

 Gastrectomy (may also has Vit B12
deficiency)



lIron Supply

* Oral: usually 3 months to restore iron storage
— Ferrum chewable (Fe 3+) 100mg/tab
— Hematonic (Fe 2+) 50mg/tab

e |V
— Atofen (!! Risk of allergy and anaphylaxis—0.6%)



Thalassemia




Hb Gene

Chromosomas

16

g o Yo o oo

Harrison’s Principles of Internal Medicine 15th Ed. 200!



Thalassemia Presentation

Presentation

Constant low MCV
High RBC

Typically low RDW
Typically low MCV/RBC
Typically iron storage A

Diagnosis
= Exclude IDA

= Hb electrophoreis:

o Hb A2>3.5% or HbF>2% = B-
thalassemia

o HbH(+) = a-thalassemia with %
defect (HbH dz)

o HbA2 and HbF: N =
a-thalassemia with % or 2/4 defect

= Gene diagnosis



Gene Level of Thalassemia in Taiwan

= o-thalassemia: Prevalence 4%
o --SEAaO deletion
o -a3.7 deletion
o -a4.2 deletion
o HbQS or HbCS

= B-thalassemia: Prevalence 2%
o Codon 41/42 TCTT deletion 0
o VS Il 654 C-> T point-mutation 0
o Codon 17 A->T 30
o Promoter 28 A-> G B+
o HbE (Codon 26 G-> A) B+

= ??% o+ B-thalassemia (Severity?)






Morphological Approach-1

MCV>115 MCV 100 - 115

* Vit B12, Folate e Ditto

* Drugs that impair DNA ¢ Reticulocytosis
synthesis (AZT, * Hypothyroidism
chemotherapy,

o * Alcoholism/ liver dz
azathioprine)

* MDS



Megaloblastic Anemia







Megaloblastic Anemia Presentation

Presentation Diagnosis
High high MCV e Low Vit B12 or folic acid
Pancytopenia — Vit B12: 270~400: empirical try
Hypersegmented PMN — Vit B12< 270: definite deficiency

Typically high RPI, hemolysis (LDH
), indirect hyperbilirubinemia

Tinnitus or other neurological
presentation

Vegetarism (%17, £&, 4Efth.am)
Gastrectomy or Pernicious anemia



Vit B12/Folate Deficiency Anemia
Treatment

* Vit B12 deficiency:
— Vit B12 1 mg im qd *5=» glwk *4 =» g1lm*3 =» gbm
— R/l pernicious anemia
(Anti-parietal Ab, anti-IF Ab and PES)
« Thyroid dz
» Gastric cancer

« Folate deficiency: Improved diet, folic acid



Kinetic approach of Anemia

/\

Production? Survival/ Destruction?

The key test is the .....



Reticulocyte Production Index—

an estimate of marrow production relative to normal

Hct
mCorrected Ret= Ret(%) * ——
45
Corrected Ret
RPI= . .
Maturation index
£ o ; .., . 1 o : -

L @y 1 &



RPI (kinetic approach)

* RPI are the most helpful:

— extremely low (<0.1%)
« AA/ PRCA are the first considerations

— extremely high (>3%)
» Blood loss/ hemorrhage
« Hemolytic anemia (although 25% AIHA have normal RPI)



Hemolytic Anemia




Extravascular vs Intravascular hemolysis

Extravascular

Intravasculér

Test Hemolysis Hemolysis
LD N ™
bilirubin N N
haptoglobin N to absent absent
hemoglobinuria absent present
free Hb in plasma absent present
urine hemosiderin absent present




An approach to hemolytic anemia

Hemolytic anemia

.

Immune We
\ Congenital Acquired
e Autoimmune Defects of: « PNH
‘Membrane/ skeleton e Infections
 Alloimmune (eg. Hereditary spherocytosis) sepsis
malaria
« Drug-induced  °*Enzymes
(eg. G6PD deficiency) e Mechanical
_ Prosthetic heart valve
« Hemoglobinopathy Microangiopathic HA

(TTP, HUS, DIC)
*Hypersplenism
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Blood smear teaching



Perpheral blood smear




How to Prepare a Blood Smear
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Burr cells

Altered lipid in cell
membrane

Uremia
gastric CA
transfused old blood



Elliptocytes/ovalocytes

 Abnormal cytoskeletal
proteins

* Hereditary
elliptocytosis




Howell Jolly body

* Nuclear remnant -
DNA

* hemolytic anemia

* Absent or
hypofunction spleen




Schistocyte/helmet cells

Fragmented (mechanical or

phagocytosis)

Vasculitis
prosthetic heart valve
severe burns




Sickle cells

Molecular aggregationof =

Hgb-S N
SS, SC, S-thal .
rarely S-trait



NRBC

e Common in hewborn

* severe degree of
hemolysis




Spherocyte

* Absent central pallor

* |ook smaller

* Hereditary spherocytosis
* immune hemolytic anemia




Target cells

* Increased redundancy of
membrane

* hemoglobinopathies

e Thalassemia f

e |iver disease



Tear drop cells

Distorted drop shaped
Smear artifact
myelofibrosis
promyeloblastic leukemia

space occupying lesions of \
marrow \



Rouleaux formation

* |ncreased serum
protein levels

 Multiple myeloma







WBC series

e Granulocytes * Neutrophil
— Neutrophil — Blast
— Eosinophil — Promyelocyte
— Basophil — Myelocyte
* Monocyte — Metamyelocyte
— Band

* Lymphocyte

— T cell, B cell — Segment



Pluripotent
stem cell

CFUGemMm
Mixed myeloid
progenitor cell

Lymphoid
G stem cell
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Faggot cell

e

Auer Rods Faggot Cells
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Acute leukemia

Acute myeloblastic

Acute lymphoblastic ¥

Blast>20% in bone
marrow

Tx:

— Chemotherapy

— Stem cell
transplantation
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mm.n 6/25
4.70

RBC 3.54
Hb 6.0
Hct 23.8
MCV 67.2
MCH 16.9

MCHC 25.2
Platelet 443
RDW-SD 438
RDW-CV 17.7

Ret 0.7
MCV/RBC 189

8/6

5.80 1000/cmm
442 Milon/cmm
114 Gm%

398 %

9.0 FL

25.8 PG/cell
28.6 G/dL

23.8 10000/cmm
--- FL

- %

%
20.4




6/16 8/11
WBC 4.20 6.90 1000/cmm
RBC 2.34 4.23 Milon/cmm
Hb 3.5 10.4 Gm%
Hct 14.6 33.2 %
MCV 62.4 78.5 FL
MCH 15.0 24.7 PG/cell

MCHC 24.0 31.4 G/dL
Platelet PAR 35.0 10000/cmm
RDW-SD 44.2 ---- FL
RDW-CV 19.7 26.3 %

Ret 1.2 %
Fe/TIBC 13/531 196/399 ug%




g]) MCV PLT WBC Seg Lym NRBC Ret.
6.0 131.0 90K 3100 70% 159 0/100 0.4%






Leukoerythroblastosis

Sl REl= ke {E Hfir
WBC 7.7 1000/CMM
RBC 2.90 MILON/CMM
HGB 8.3 g/dL
HCT 25.9 %

MCV 893 FL
MCH 28.6 pe/Cell
MCHC 32.0 g/dL
RDW-SD 58.7 %
PLATELET 35 10000/CMM
RDW-CV 18.5 %
N-RBC 5 %
BLAST 2 %
MYELOCYTE 4 %
META-MYELO 2 %
SEGMENT 68 %
BAND 4 %
LYMPHOCYTE 18 %
MONOCYTE 1 %

BASOPHIL

Immature RBC (nucleated
RBC) and myeloid cells in
peripheral blood

Causes

— Bone morrow disorders :

 Infiltrative disorders or
hematologic malignancy

— Peripheral disorders :

« Severe infection, major
stress or operation, acute
blood loss



Pancytopenia with
macrocytic anemia

L UE] =] A S BT
WBC 37 1000/CMM * Causes
RBC 158  MILON/CMM — megaloblastic anemia
HGB 57  gdL — aplastic anemia
HeT 82 % — acute leukemia
Mey Mg Eh — myelodysplastic syndrome
MCH 36.1 pg/Cell C .
- 03 WL — (;hronl_c I|ver_ disease (esp.
—— G liver cirrhosis)
PLATELET 80  10000/CMM *  Work-up
RDW-CV 30.6 % — Serum VitB12 & folic acid
N-RBC 1 % — reticulocytes
AT-LYMPHO > % — bone marrow study
SEGMENT 42 %
BAND 2 %
LYMPHOCYTE 45 %
MONOCYTE 5 %
EOSINOPHIL 1 %



Macrocytic anemia with
unmeasurable RBC

L EEl= by S Hifir
WBC 80  1000/CMM
RBC 0.0  MILON/CMM
HGB 50  g/dL
HCT 00 %

MCV 1277 FL
MCH 602  pg/Cell
MCHC 472  g/dL
RDW-SD 875 %
PLATELET 54 10000/CMM
RDW-CV 241 %
SEGMENT 619 %
LYMPHOCYTE 265 %
MONOCYTE 105 %
EOSINOPHIL 08 %
BASOPHIL 03 %

RBC & Hct : unmeasurable =»

Causes : autoimmune hemolytic
anemia, mixed type or cold type

Work-up

peripheral blood smear
serum bilirubin (T/D), AST,
LDH, haptoglobin, urine
analysis, reticulocytes
Coombs’ test (direct and
indirect)

ANA, VDRL, cold
hemagglutinin antibody
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