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* Az@n (Anemia) ABDELT?

* anvLinanexls?

* NsnUsEiRnaznseniefiddy
® Investigation Lﬁmﬁu

® Work-up and approach (by MCV)

® In depth of diseases and treatment

® Summary
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Anemia

* flo nmgAuLTuYes Hb uay Het dndnund
® Adult mate: Hb < 13 ¢/dl, Hct < 40%
® Adult female: Hb < 12 ¢/dl, Hct < 36%
® Children & pregnancy: Hb < 11 ¢/dl, Hct < 33%
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HILHA0)

® 4519 RBC anas

® Bone marrow disease: aplastic anemia, multiple myeloma, myelodysplastic syndrome, leukemia

Nutritional deficiency: Iron deficiency, megaloblastic anemia

EPO deficiency: CKD

Anemia of chronic inflammation: Infection, neoplasm, DM, TB

® Chemo & Radiation

® 911a18 RBC 11N
® Congenital/acquired

® Intravascular/ extravascular hemolysis

® Blood loss
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INUTLIN

® Duration: Acute (4 wks)/ Chronic

® Blood loss:

® Gl Loss, menstruation, Totduden

* ¢NUIn (NSAIDs)
® Nutritional deficiency: vegetarian, 81015 Pica

* Hemolysis: (D911 Precipitating factor A3e)

® HLUADI FILVADY VAANITELIN
* LAYRA Y138 LAADY NDUNLNL

A U

* JszIRsuLaan Useanlaiinane Useid Gallstones luasaumasi
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FnUseIn (D)

* Bleeding disorder: &anaannulsiiu aLaanaannIuen

® Underlying disease:

® Renal failure: uremia, nocturia
® SLE -> AIHA: RuLALEY W3S9 Todniau Jaanzidunas

® Gastrectomy

* Severity: NouAswe il \Wuay willosdny gaunads duss duau worsening dementia,
intermittent claudication
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M5225149N1¢

® Pale conjunctivae, tachycardia, orthostatic hypotension

® Systolic ejection murmur

® Fe def -> Atrophic glossitis, Koilonychias, angular stomatitis

®* Megaloblastic anemia -> Beefy ¢lossitis, proprioception (B12)

® Hemolytic anemia -> Icteric sclera, hepatosplenomegaly, mongoloid face (Thalassemia)

® Digital rectal examination
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Lab investigation

® CBC: Hb, Hct, Red cells indices, RDW, WBC, Plt count
® PBS: size, shape, inclusion body, WBC finding

® Reticulocyte count

® Bone marrow study

® Clinical chemistry

® Urinalysis
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PBS

* 1139 Peripheral blood smear ga1NNaBIANTIAULALINITATLIN F9E]
® 913 40x : WBC 1§73 tguwiniu 2,000 #7

® 33 100x (117 oil): WBC 1 @7 s8us1nu 5,000 @, Plt 1 67 [Wgunnu 20,000 A7
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anwae RBC Tsannu

Microcytic hypochromic Iron def, Thalassemia

Macrocytic + Hypersegmented neutrophil Megaloblastic anemia

Spherocyte Hereditary spherocytosis (HS), AIHA
Ovalocyte Iron def, Megaloblastic anemia, Thalassemia

Echinocytes (crenated cell & Burr cell) Uremia, cellular dehydration

Acanthocytes (spur cell) Liver disease (Alcoholic, abetalipoproteinemia)

Stomatocyte Alcoholic cirrhosis, obstructive liver disease

Target cells (Codocyte) HbE, hemoglobinopathies, post-splencetomy

Shistocytes MAHA (DIC, TTP/HUS), severe burn

Teardrop Myelofibrosis, thalassemia, megaloblastic anemia, myelopthisis
Bite cell, ghost cell G6PD def

Sicket cells Sickle cell anemia
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PBS (0d)

Inclusion body AMURNAUNG
Howel-jolly bodies (Wright) Post-splenectomy

Basophilic stippling (Wright) Lead poisoning, megaloblastic anemia, homozygous Cs
Heinz body (supravital) G6PD def, thalassemia

HbH inclusion (supravital)

Nucleated RBC (NRC) (Wright) NRC + polychromasia = hemolysis %38 massive loss

NRC Tnalaidl polychromasia = myelophthisic picture

Reticulocytes Supravital: filamentous

Wright: polychromatophilic or macrocytic blue/red
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PBS (0d)

Abnormal distribution AUNAUNR

Rouleaux formation MM, Hyperproteinemia

Agslutination AIHA, cold agglutinin disease

Pencil-like cell Iron deficiency
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PBS (0d)

WBC finding AMURNAUNG

Hypersegmented PMNs Megaloblastic anemia

Blasts Leukemia, Lymphoma

Auer rod Acute myelogenous leukemia

Toxic granules Sepsis, severe inflalmmation
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Reticulocyte count

* BN Bone marrow function #599918 supravital staining

1% 12
v 2

®* 013 Anemia reticulocyte count %ﬁ:jﬁu JUUABDINT corrected reticulocyte count

% reticulocyte count x Hct

Corrected reticulocyte count (%) =

45
Corrected reticulocyte count (%) Reticulocyte Production Index (RPI) ¥28U43310158519 RBC
) maturation time BALYELNU N AUNTD L]

wlawa: RPI > 2 uang31 appropriate bone marrow response (hemolysis, blood loss)
RPI < 1 1@ns31 decrease/ineffective production 813tfina1n Bone marrow disorder 39

Malnutrition (#8919 effective supplement RPI 3¢ > 3)

3/27/2026 UsyyaIvnis sw.an. Usednl 2569

14



Maturation time

Hematocrit (%) Maturation time (days)
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Bone marrow study

® Bone marrow aspiration (BMA) agifiusiuazidenves cell laani

® Good for: Morpholosgy, blast count, Iron stain

® Bone marrow biopsy (BMBx)
® Good for: architecture and cell aggregation, cellularity

* 9191l sampling error F1zULsAAZI TN Localize wAv19galy BM
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Clinical chemistry

® Indirect hyperbilirubinemia + AST >> ALT + LDH T -> Hemolysis %38 ineffective
erythropoiesis

® Haptoglobin l -> Intravascular hemolysis
® Azothemia -> CKD

® Hyperglobulinemia + Hypercalcemia -> MM
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Urinalysis

* 919978luUnelIA 1w MM (Bence-Jone protein), PNH (Urine hemosiderin)
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Thalassemia DMA analysis (Alpha-Thal)

URIC ACID

LDH

Vitamin B12 (LAB)
Ferritin

Transferrin

Serum Iron

UIBC

TIBC

CBC

RETICULOCYTE COUNT
G-G6-PD (Quantitative)
Hb typing

Cold Aggutinin

Lead

Lead in Urine

Stool exam (Sedimentation)
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100.00
100.00 3

0 anWilans

400.00

400,

anwilans

lANg

anmilans

anwilans

29



Work-up and approach (by MCV) a1un 80-100 fL.

Anemia
—_—

e e
Alpha- Anemia of
2 g \ 5
thalasseirila B12 deficiency Liver disease

l_;l

E ll 1SCU t
Beta-thalassemia Folate deficiency Alcoholism Aplastic anemia ravascular Intravascular Autoimmune
hemolysis hemolysis emolytic anemia

Lead poisoning Reticulocytosis Kidney disease

Metabolic Paroxysmal
disorder (orotic nocturnal
aciduria) hemoglobinuria

Sideroblastic
anemia

Microangiopathic
anemia

Aacroangiopathic
anemia

nfections
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MCV/MCH low

l

Blood film (basophilic stippling)*
and serum ferritin

l

Ferritin low

A4

l

l

Iron deficiency

Ferritin normal, RBC high,
Hb normal or near normal

Ferritin normal or high,
RBC and Hb reduced

l

HbEP or
HPLC/HbA,

l

l

{ Assess clinical features
L +hone marrow iron

1

Thalassaemia trait or
variant haemoglobin

Anaemia of
chronic disease

‘Consider lead poisonin

https://oncohemakey.com/approach-to-the-diagnosis-and-classification-of-blood-cell-disorders/
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MCVI/MCH high
Blood film, serum B, red cell or serum folate, reticulocyte count,

drug history (e.g. hydroxycarbamide, zidovudine), alcohol history,
liver function tests, thyroid function tests

Diagnosis clear ’ Diagnosis not clear

{e.g. MDS, vitamin By;
or folate deficiency,
alcohol or drug
effect, liver
disease, Reticulocyte Reticulocyte
hypothyroidism) count low count high

Bone marrow Acute blood
aspirate loss or

- - haemolytic
l anaemia

MDS, vitamin B, or folate
deficiency with normal
assays, aplastic anaemia

https://oncohemakey.com/approach-to-the-diagnosis-and-classification-of-blood-cell-disorders/
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MCH normal

!

Blood' ﬁlm

1

MCV normall ’

Reticulocyte
count

l

l

Reticulocytes normal/iow

A 4

Bone marrow morphology

—

!
. Normal |

L

Secondary anaemia
(e.g. inflammation,
renal disease,
liver disease,
endocrine deficiency)

'
Abnormal

!

v

!

Hypoplastic \

Infiliratio

n/fibrosis

Dyserythropoietic

\J

Y

Y

Y

!

Reticulocytes high

| !

A

Aplastic
anaesmia

Leukemia,
myelomatosis,
metastases,

myeio

fibrosis

Myelodysplastic
syndrome

Acute

loss

blood Haemolysis

https://oncohemakey.com/approach-to-the-diagnosis-and-classification-of-blood-cell-disorders/
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Microcytic anemia (4 13a%an = TICS)

® Thalassemia
® Iron deficiency anemia
® Chronic disease anemia (severe): @ulng mild CRIRY normocytic

® Sideroblastic anemia Wag Lead poisoning
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Iron deficiency anemia (IDA)

®* Nutritional iron deficiency (True iron deficiency) 1AR1N Iron storage ana4

* Functional iron deficiency Liloinan Iron storage anad usinannusuiu Fe Ngnuudsluds BM
laiwe nIelnssunIunsly Fe Tu BM anzidnnulalulsaisess, angiwannezia, 1 EPO wiu 9

® Pathophysiology: l Marrow iron —> l, Heme synthesis = microcytic anemia

° Etiotogy:T Iron loss: Gl loss, menstruation, blood donation
° lSuppLy: Inadequate intake, malabsorption from disease/surgery, acute/chronic inflammation

° T Demand: pregnancy, EPO therapy, rapid growth in infancy/adolescence
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Hx&PE

* JnEFANRY1t 9 fUleanalifionns
® Fatigue, weakness, brittle nails, pica

® %3533NWU atrophic slossitis, angular cheilitis, koilonychias (spoon nail)
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Lab Ix

® PBS WU Hypochromic microcytic RBC, pencil cell, RDW nI13luann (Early 92 Anisocytosis L
Late 9% poikilocytosis 11n1N77)

Laboratory IDA | Anemia of chronic disease

® Low reticulocyte count Serum Iron

) Iron StUdyI Serum Transferrin

) Transferrin Saturation
serum iron x 100%

%Transferrin saturation (TS) =
TIBC Serum Ferritin

Total Iron binding capacity

®* Bone marrow biopsy: l ron storation (gold standard unldmApevin)

3/27/2026 UsyyaIvnis sw.an. Usednl 2569 37



Treatment

® Fe supplementation (6 wks to correct anemia, 6-12 month to replace Fe store): Should be
taken on an empty stomach

® Vit C increase iron absorption

Form Mass (mg/tab) Elemental (mg/tab)
FeSO4
Fe-fumarate (FF)

Fe-cluconate

Ferrous oral susp-Iron element (FER-Dek) (15 mg/0.6 ml)-15 ML BOTT Au a3oas 0.6 91 (ml) Fuar 1 a5s wdsamisi 31.00

Ferrous fumarate 200 mg TAB fiu Asoar 1 dis Juar 3 A5 nasa s wh-naneiu-idu 1095 0.30 0.00 547.50

® ¥ 13U NA19¢ Iron deficiency anemia UBNAININHILAITINDIMANUNNNATLNBLN IR
pRIGHE
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Thalassemia

o Julsamvlvinisdansien Ol wise B — globin chain 989 Hb anaswlilinn1z@n 910
Hemolysis waie Ineffective erythropoiesis

Types i
of cells Megaloblast Macrocyte | Normocyte

Yolk

Organs | g0

i
Liver Spleen | Bone marrow
|

[3,]
o

B
e
33
=29
o
£%
(=N"]
£
as
c
>

n

12 18 24 30 12 18 24 30 36
Prenatal age (weeks) Birth Postnatal age (weeks)

Ol-similar globin chains - . S .
B—similar globin chains https://commons.wikimedia.org/wiki/File:Postnatal_genetics _en.svg
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Ol-thalassemia syndrome

* Gene deletion: OlThal1, QlThal2

® Non-gene deletion: Hb Constant Spring, Hb Mahidol, Hb Suan Dok, Hb Pakse

HHAVBIEIAADLAIY 3lwlndl mcV MCH wamIaTIeTERTRauazlSa I asdlulnaiin
(Type of thalassemia) (Genotype) (fL) (pg) (Hb analysis) A28 HPLC

R R S A
I I 0 T

* Hb CS, Hemoglobin Constant Spring

*  uHaNIRIIA NN

https://www.tsh.or.th/file_upload/files/Thalassemia.pdf
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Hb Bart’s Hydrop Fetalis

® (Vq_) ‘lﬂjﬁ a—gtobin gene Absence of all-globin ¢enes

I

® LaRaNISNIUATIH

Decreased Hb synthesis

!

Anemia = Tissue Hypoxia

Enlarged Placenta HF  Coneenital anomalies Extramedullary

l Hematopoiesis

Maternal complain

Hepatosplenomegaly

* NAGBDUITAN: Pre-eclampsia, polyhydramnios, antepartum hemorrhage, other (DIC, preterm

labor, abruption placenta, oligohydramnios)
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HbH disease and HbH with CS

® S/Sx: Mild anemia, jaundice, Mild hepatosplenomegaly, acute hemolytic crisis

® Lab finding
* Het lulpdndrunu Hb (Uni Het = Hbx3 ws HbH aglaan Hbx3 waenin Het)

* Inclusion body wulaainnisley supravital staining
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Clinical and hematologic manifestation of HbH disease

Clinical manifestation Deletional Nondeletional

Hemoglobin (g/dL) 8.5 (6.9-10.7) 7.2 (3.8-8.7)

MCV (fL) 54.0 (46.0-76.0) 65.2 (48.7-80.7)
Anemia Microcytic Normocytic
Reticulocytosis + 4
Hypochromia ++ +

Age at first transfusion (yr) 11+55 1.5+2.1
Hx. Of blood transfusion (%)

Splenomegaly

Gallstones

Growth retardation
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B—thalassemia syndromes

* \ina1n point mutation Mevaned

* DNA: vMl#ifia Stop codon (Chain terminator)

* mRNA: vilulianunse splice intron/cryptic splice site
® Promoter region: e.g. TATA box

® S/Sx: Bony changes (Thalassemic facies), anemia, jaundice, hepatosplenomegaly, srowth
retardation, osteopenia, osteoporosis, hypersplenism, iron overload, gallstones, chronic leg

ulcer
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-thalassemia syndromes (§12)

Severe Budiaay < 2 1 <7 g/dL Homo [B-thal (BYBuaz BYR* uemm),
Iesuidaaniousnang < 4 I B-thalHb E (BB uv1emy)
ﬁwﬁfﬂmugﬂwﬁqﬂdqmmﬁ Non-deletional Hb H U19318
. N Hb H (--/-0t %38 —-/aSSaL 1n9Tel)
shulasnn

Moderate Fa naas aula dhwla >7-9 g/dL Homo B-thal (B%B+ 1nama),
B-thalHb E (B%BE unema)

Mild Fa drulainday >9 g/dL Homo [3-thal (B*/3*)
B-thal /Hb E (B+/BF)
Hb H (/-0 %38 --/a°Sal)
Asymptomatic laiflonmsmanddin Normal to Hb Thalassemia trait, Hb E trait, Homozygous Hb E (BE/BE)
uazlaifnaddulsa >10 g/dL

https://www.tsh.or.th/file_upload/files/Thalassemia.pdf
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Degree of severity

Hb Bart's
Hydrop fetalis l
B-tha( major

Perinatal death

-thal E disease

Intermediate

3/27/2026 UsyyaIvnis sw.an. Usednl 2569

Homozygous Hb E

Hb H disease

Minor

46



-thalassemia syndromes (§12)

ARAVAISIRATINE Mulnil HANIIAIIVILATIZHTHALAL
(Type of thalassemia) (Genotype) USaawaasdlalnain
(Hb analysis) A2875 HPLC

B-thalassemia carrier AA, A; >3.5%

Homozygous B-thalassemia AF or AFA

-thalassemla/Hb o -- o

https://www.tsh.or.th/file_upload/files/Thalassemia.pdf
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-thalassemia syndromes (§12)

HHAUBISIAADLAY ulnil (Genotype) HANIIATIDIATIERBRAUAL
(Type of thalassemia) (fL) (p9) USurmwvasdlalnaiin (Hb analysis)
#2835 HPLC

AEBart's/CS disease oo, [B/3E CS AE Bart's

EFBart’s disease o, EF Bart's
(x‘l
EFBart's/CS disease =/ CL. BO/BE or CS EF Bart’s
—icyCS E/RE |
e BB e lis the same peak as HbAZ in HPLC so if 510% = HbE

If the HbE > 25%; Q-thall trait or Homo Q-thal2 is suspected

*Hb CS, Hemoglobin Constant Spring
https://www.tsh.or.th/file_upload/files/Thalassemia.pdf
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LNILAY

* 71U78 thalassemia A¥diA range Y89 Hb/MCV 8¢ mﬂﬁﬂ'w Hb/MCV #inntuleey 9 IRaedydn
NU’JEJU’H]”%J@’J’]@JN@UW\EM | YOUBE LYY W Trait u { JIUAY %QIuﬂivLwﬁlmauaummmmaﬂiiﬂ
uEJEJEN 3991938404 Iron deficiency anemia 31P8%99199% m\‘m blood smear LW@SU’JEJIUﬂ’]i

diagnosis

* Quuiulein Hb H/CS 923uls9n31 Hb H disease tiea91n Ol gene i1 2 wiln fo OL1 way OL2 Tng

Hb CS 1An9InN13 mutate va9 OL2 Tae?t OL1 Unf @9 OL2 gene expression > Ol1 gene 84 3 i
vV Hb H/CS Ag3uiksan31 Hb H disease

* Jagtutlounualsnninisnedangn (Wl thalassemia major/minor k)
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24

Criteria lun1591 prenatal dx dnvinlugniiusein assaldil

o B—thalassemia disease

® Hb bart’s hydrops fetalis

* Hb E/B—thal disease

* Hb H 1% FHx 1Ju Hb H 7iguuss Wsemeslasuidenuinau
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Lab #l4lunns Screening

* CBC, MCV, PBS

® Supravital stain for inclusion body

* OF test: #ann15A8 normal RBC 3¢ complete hemolysis 71 0.369%NSS = negative
e 3 tarcet cell, sickle cell axnuldanniy = wanlinue = OF l = positive
* L# spherocyte Agnulatoad = upnuua = OF T = negative

* 5234 False positive ™ hypochromia from Fe def

* DCIP test: #dnn15Ae HoE LU abnormal Hb MviUiAsentu DCP wdiAnnzneuls
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OF (Osmotic Fragility Test)

* Jun1snsramnulsizunsves RBC Tu 0.36% saline
* FalnaUsnAldlnaenunsrasaulsnAaguaniun ((38n31Wa negative)

* uilnEanuAvad fUe Thalassemia 130 {113 Gene welsazuaniosluunindeniiaududull
138n713 Decrease osmotic fragility ((38n2 W@ positive)

* 9819l5AN Fe Aa1unsalii OF +ve lautfeniu

* Tun19msInuULIL OF @150 —ve iﬁlumjmﬁtﬁu Trait tawn Ol thal 1 trait, E trait, Hb CS trait
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DCIP (Dichlorophenol-indophenol) precipitation test

* & DCIP fipauantfvinlyl Hb ki Stable aaefiuazanaznau 39@101500529%1 Hb E uag Hb 1l
stable Hb @14 ¢ 1@

[
aa a

* F5ivinlae incubate Aullialionuwndl 37 °C U 1 Tl uAINENUULIDINLNBUNARTY (Fe
Deficiency NaNu150911198 DCIP +ve banaiuni)

3/27/2026 UsyyaIvnis sw.an. Usednl 2569

53



g3

DCIP OF/ MCV Positive/<80fl Negative/>80fl

Positive HbE trait, HomoE, B-thal/Hb E disease, HbE trait
HbH disease

Negative A-thall trait, HomoQ-thal2, B—thal Normal, A-thal2 trait, Homo/Hetero
trait/Homozygous, Iron def (Hb < 10 ¢/dl)  Cs
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LLu’J‘I/I’Nﬂ’ﬁQLLa%JﬂU’]

* Goal ™ A Anemia suppress extra-medullary erythropoiesis TEulaUNA ﬂa\‘iﬁumz@mﬂﬁau
sU Joanusuiinule

U

* wusrUheeanilu 2 nqu il

® Transfusion dependent thalassemia (TDT): {thenguiifaslasuidondulssdn (lulaazmiles
v Daily life activity laile) findionn1sneu 2 93U @aunn Hb < 7¢/dL salan siudnala wiinUaeu

Lonn (BO/BO), (BO”/BE) u19518, Ol-Thal uag AEBart’s fle1n155ulLss

® Non Transfusion dependent thalassemia (NTDT): lugndudessuidenluusedn wap1aaziuns
anunisalnisedlasuiden lounduieuanmilaainnguwsn
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n1sguasnulUae Thalassemia dAvianassialyil

® Genetic counseling

® Folic acid supplement

* nsluiiden

e mslienguLnan

* NIARIY

¢ Stem cell transplantation: Curable therapy

® Awareness & management of complications

3/27/2026 UsyyaIvnis sw.an. Usednl 2569 56



Folic acid supplement

* >1 92U I 5 mg/day (Thalassemia trait, asymptomatic laidudunaala)

Folic acid 5 mg TAB Au A5iar 1 ue Juaz 1 a5 waa s 365 1.00 0.00 365.00 gnwiland

v N
NS LYALADA

* Tidu Leukocyte-poor or leukocyte-depleted PRC iduidonivyl 918 < 7 U (0hifl 1o < 14
F) Wdsunas 10 - 15 muzkg (Elvigdlyi 1-2 unit/asa) Tu 2-4 F3lus 9n 2-5 wk

o UmuneAelisnwiseau Ho neulmaenlnla 9 — 10.5 ¢/dL
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N5 LALa0 (6a)

® TDT patient

. TﬁLﬁ'aQﬂwﬁ Hb < 7 ¢/dL 2 A3 lAgns29919AY > 2 wk

* NTDT patient Wiilogtheiidovsdssseluil

Faun Hb < 5 g/dL
* ARIUYISUNITHIGA
® Pregnancy

* ity i309 ineffective erythropoiesis Way extramedullary hematopoiesis LA Hb > 7 ¢/dl saufuiinis
WSAUlaRAUNR miedeu nszaningy duvsednuleauin @ule > 3 cm/yr) 8 2° sexual development
a1 AdgylunisFeulaznisvinnainsuszaniu

® Tendency to thrombosis
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N5 LALa0 (6a)

* NTDT patient Widlefthedfeusifwioluil (o)
® Chronic leg ulcer
* Recurrent infection/ infection La@Aas
* | Cardiovascular problems
* I Pulmonary hypertension

* §l Extramedullary hematopoietic pseudotumors
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v (Y [~
NS LREIVULAAN

* TDT patient: HUaUsTAAa LU

®* S¥AU serum ferritin > 1000 ng/mL lagin 2 AT 119AU 1-3 mo

AUrelesudendulszdiun > 1 U v3elasu PRC 1111nn91 10 - 20 ASY

FEAUSIAANTIUAU (liver iron conc) 970 MRIT2* > 7 mg/g UBaUMmMUNLUBRULIAS

seausamantuiiala 1aeds cardiac MRIT2* > 20 ms
® NTDT patient: {9aUstsssaluil
® S¥AU serum ferritin > 800 ng/mL lagdn 2 AT 119U 1-3 mo

* szausmmantugu (liver iron conc) 90 MRIT2* > 5 mg/g Y09t muinilasiuwiis
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YIVULAAN

* psaInIsuBdiuLaznIsinsuneulislaznTIg1ny
® Deferoxamine: 20 — 60 mg/kg/day SC U1 8-12 hr 5-6 d/wk

* Deferipone: 50 — 100 mg/kg/day PO ﬁm%urﬁﬁﬁ deferoxamine laila; S/E A agranulocytosis,
arthropathy, Gl distress, N/V

® Deferasirox: 20 — 40 mg/kg/day PO OD; S/E Aa N/V, rash, diarrhea, proteinuria, transient liver
enz ¥, mild elevated Cr

Deferiprone (GPO-L-ONE) 500 mg TAB fin ASaax 2 Wia Juar 3 A5 ndrams wh-nadu-iliu. 6 5.00 0.00 30.00 gawilans

Deferasirox Dispersible (EXjade)-vlasua2 UC Una d1erlitdu 90 u 250 Au asaz 4 die Juaz 1 a3 Aaua s 1h 4 20.00 0.00 80.00 anwildns
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N1SARNINY

® A

® A

SYANLALINISHRLINL

1Y
=

589911130081 UNIINDULAZDVULL

¥

v
a (o] ¥

219USLLLUD TNUD1AAVUINAI LA

* yndndunensuinlliedieey > 5 Y

* YpuITlunNITANINY

3/27/2026

* J11UlNAULARBDINTTINNAISNALULADIENG NIBLAINDNITULAN

* ApIN1SLaan > 200 — 220 mL/kg/year

e Jsinldanu1IlazinSaALaansn
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Awareness & management of complications

® Gallstones

® Pericarditis

* CHF

* Iron overload (31NN153ULGRR) waglUazauniuaienzdng 9 il Function
® Infection

® Hemolytic crisis

® Hypoxemia

® Extramedullary hematopoiesis
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Awareness & management of complications (#18)

* NRURINIIANNIULATRgS Tn LHaneenluales

* AIHA

® Chronic leg ulcer
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Sideroblastic anemia

* AnunAlun1sdansiei Heme Tudunau porphyrin synthesis Ingliaiunsai iron goaldwnluly

protoporphyrin IX 1 vilvimananaAsegnigludaifentnsiisou 51901898 Iron Un@ #30gandn
Un#

® Etiology: Hereditary (X-Linked), Idiopathic

® HX&PE: Anemia + widniiu dutinales esainmanAteglu macrophages/parenchymal cell
UIULINYINAANDINS hemochromatosis 11 DM, CHF, cirrhosis

® [ab Ix

® PBS: Hypochromic microcytic, anisocytosis, poikilocytosis 813U basophilic stripping +++, WU
P 2ol P PP
Pappenheimer bodies* (RBC il iron granules &#11{1)

* BM Bx: erythroid hyperplasia, ring sideroblast 97111 (by Prussion blue staining)*
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Sideroblastic anemia (§9)

® Tx
® Supportive
* Moderate — high dose pyridoxine (Vit B6) lanali congenital sideroblastic anemia
* YuLan NIUaNLAY

® Severe case — bone marrow transplant
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Macrocytic anemia
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Megaloblastic anemia

Cause: Folate or Cobalamin (Vit B12) deficiency — impaired DNA synthesis

Folate deficiency

® Decrease intake — poor nutrition (alcoholism), impaired absorption

® Increased requirement: pregnancy, high cell turnover (ex, chronic hemolysis)

Cobalamin deficiency

® Decrease intake: NUINAISH
® Imparied absorption

® Gastric cause: pernicious anemia (autoAb #1® intrinsic factor), gastrectomy, achlorhydria

® Intestinal cause: ileal resection or disease, Diphyllobothrium latum

® Acute megaloblastic anemia: NO2

® Drugs-induced megaloblastic anemia: MTX, TMP, PPI etc.
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Megaloblastic anemia (#19)

® S/Sx: DDULNAY, 1@5‘1,4, DYUATHEY, Shortness of breathing, Markedly pale, mild jaundice, sore
tongue: beefy glossitis, premature graying (pernicious anemia)

® Neurologic S/Sx in Cobalamin def: paresthesia (due to peripheral neuropathy), vibrational
senses, etc

® Diagnosis
* \/it B12 deficiency: LDH Tngulaly Hemolysis

* Folate deficiency: 9 serum folate level anaeanu1un@ we Clinical willou Tiids RBC folate level

* PBS gzuunlioaniinln ¥1a B12 wie folate lnvazianuwazinilounune hypersegmented neutrophils +
macroovalocytes + pancytopenia

* 9g18UNNAY macrocytic nonmegaloblastic (liver disease, alcohol, thyroid, etc)
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Megaloblastic anemia (#19)

® Treatment

® Cobalamin def

® In poor absorption: Cobalamin 1000 ug IM daily 2 wks until normal Hct

® In vegetarinas: oral medication

® Folate def: Daily folate 50 ug
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Normocytic anemia (hemolytic vs non-hemolytic)

® Non-hemolytic
® Aplastic anemia

® Anemic of chronic disease

® Hemolytic anemia
* AIHA
® G-6-PD Deficiency
® Herediatary Spherocytosis
* PNH
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Aplastic anemia

® Stem cells Iuléummﬂmmummﬂm wﬂﬁlmﬂimﬂuL%aawumuuuaamwﬂm (hypoplasia) N15&319
Lszjaat,umt,aammmt,aamt,m Hadenu1 uasinSadenanias dawaliglaeia1iy pancytopenia
AaTu

® Etiology
® |diopathic
® Stem cell destruction: radiation, chemotherapy, chemicals (benzene)
® |diosyncratic reaction to medication
® Viruses: HHV-6, HIV, EB, parvovirus B19, HBV
® Immune disorders: SLE, GVHD, thymoma

® Hx & PE: 810159849 RBC, WBC, Plt ¢1: @9, soundy, Aadodne, petechiae, bruising
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Aplastic anemia ($2)

® Lab Ix: CBC (pancytopenia), BM biopsy (hypocellularity, space occupied by fat)

® Diagnosis

* Aplastic anemia: Dx by > 2/3 U84 peripheral criteira 391AU bone marrow criteria
® Peripheral criteria

® Hemosglobin < 10.0 ¢/dl

* WBC count < 3500 cell/mm? %58 ANC (Absolute neutrophil count) < 1500 cell/mm?
* Platelet count < 50000 cell/mm?

® Bone marrow criteria

® Panhypoplasia or normal cellularity with decrease megakaryocyte without abnormal cells infiltration or gross fibrosis
from adequate bone marrow biopsy
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Aplastic anemia ($2)

* Severe Aplastic anemia: Dx by > 2/3 984 peripheral criteria 340U bone marrow criteria

® Peripheral criteria

® Corrected reticulocyte count < 1%
® ANC < 500 cell/mm’
* Platelet count < 20000 cell/mm?

® Bone marrow criteria

® Adequate bone marrow biopsy shows panhypoplasia with hematopoietic cells < 25% without abnormal cells
infiltration and no gross fibrosis
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Cyclophosphamide inj 1000 mg VIAL IV DRIP 1u be 100 ml @aerguie. 900 mg in 30 min . 497.00 0.00
Tre atm e n t Cyclophosphamide-CMT 50 mg TAB fiu A3aa AZa nadaTIsLd 11.00 0.00
Prednisolone 5mg TAB fi im Juas WEaaTMIs Li-AataTu-Liu 3 1.00 0.00
anti thymocyte immunoglobulin=ATG inj 25 mg VIAL V 0 mg ¥ . 9,675.00 0.00

Danazol-NED Wieinu Staff 200 mg CAP fi im Juar 1 53 ndsa s 23.00 0.00

Cyclo SPORIME 25 mg CAP fiu ASaaz 1 e Juax 2 a5a nasamisiiuazdiu 21.50 0.00 43.00 gawiiand

® Specific treatment
- UQﬂdﬂaimﬂixaﬂ: severe aplastic anemia, HLA [Wiule, 91¢ < 45 Y

* Antilymphocyte globulin (ALG) or Anti-thymocyte globulin (ATG): finlwlu severe aplastic anemia il
ansadgnanelunseanta

* Androgenic hormone sfldnaluseidulaisuuss, AOUEAUDIU 3-6 Mo, Iumﬂ’gwmauauaﬂmmﬂw
prednisolone 60 mg AOUTULINTUTINRY, mmwmauauamam WBC&PLt uﬂimua}uﬂﬂmt,mﬂ’wﬁ]”iuu
9INTAALTDNIDLRDABBNRAUNG

* 19U 9 : danazol, cyclosporin A, cyclophosphamide
® Symptomatic treatment

* nslldenuas a’mﬂﬁwﬂawamam Snwnszau Hb 7-8 o/d\, lailvt Plt LLﬂmJ’J&mimJLaamaaﬂiuaaaazﬁw 2l
i1 PLt voagUae LANAY

o SwnsandoluuSnafinues Wy %09Un, Yon, laud, nafuddaniy, sauninswun
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Anemia of chronic disease

* Inflammation — Wy hepcidin 910U — 1Aiv iron 13ty macrophage wazann1sgadud Gl

— iron study: low Fe, low TIBC, high ferritin

®* Cause: “KAR” = kidney (CKD), autoimmune (SLE), rheumatoid arthritis = “iauiy CD
(chronic disease) Tusa (KAR)”

® Tx: SnWaWR (WU EPO é1%3u CKD)
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Hemolytic anemia

* 21% RBC AN Aa RBC gnyinanenauivug inlavsainanuinuninaiugnssumseinnienag

® Hx & PE: @5, 99UWaY, t1aed 8133k suls 11ulele

® A333NU tachycardia, tachypnea, anemia, jaundice

® Lab Ix: PBS — Polychromatophilia, Reticulocyte count T BM — Erythroid hyperplasia
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Hemolytic anemia (0®)

Plasma or serum

Bilirubin

N
T unconjugated unconjugated

Haptoglobin -

y

Plasma Hb N'T \T

LDH

T (variable) AT (variable)
Urine

Bilirubin 0
Hemosiderin +

Hb + in severe cases
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Classification of hemolytic anemia

¢ LLUQG]’]&J?[’]L%@"UENLﬁ@LgaﬂLLmLLﬁlﬂ
® Extravascular hemolysis
® Intravascular hemolysis

® Both extravascular Lag Intravascular

¢ uﬂQMWM%ﬁﬂ%@thngaﬂuﬂﬂumﬂ

® Congenital

® Red cell memb. Abnormalities: HS
® Red cell enz defect: G6PD def
® Acquired
® Immune: immune hemolysis
® Traumatic cause: prosthetic valve

® Acquired mutation: PNH
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LUSAUENAVDBIALTDALLAILAN

* Extravascular hemolysis 1un1zdl RBC gnyhansusnviaoaiden Tnsazgninaneiisu wagsiu
® Membrane defect: HS, HE
® Enzymopathy: PK def
® Immune-mediated: HDN, warm-type AIHA

® Infection: malaria, Clostridium spp,

* Drug and chemical: lead poisoning, penicillin, Ol-methyldopa

® Intravascular hemoLyS|s LiJum'am RBC LLmﬂmsﬂwaamaam Hb maaﬂmﬂmeaamﬁmmmmummaw
glomeruu «’\nﬂuuﬁlwaﬂmﬂaw proximal tubule wLag w81 Hb agluazaud oroximal tubule AELAn
Ju hemosiderin Fauansdeniaz RBC wani3ass 61 RBC wanSUNSY wasuInasny hemoglobinuria 1o
(DawAa IVH 9gLin EVH 37Ldue)

® Cold-type AIHA, PNH, MAHA (DIC, TTP/HUS, HELLP, SLE, malignant HTN)

® Both extravascular g Intravascular: G6PD def, sickle cell anemia, acute hemolytic transfusion rxn
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Hemolytic anemia resulting from immune injury (AIHA)

* 11EN319NMLANITATN autoAb fo RBCs ¥adUe yilAinn13e hemolysis AU lagn1suusviinuas
AIHA 9194 USLARINELIANTISAR Y50 LU UAMENTRYBY autoAb Al

® LUINUAWUANITLAN

® Primary or idiopathic AIHA
* Secondary AlHA — inTauvserdunzunsndeunedlsadu wu SLE, naulsa lymphoproliferative viongulsa

AnLgasne ¢ LTunu
* LUINUANANTRYDY autoAb wuslallu

® Warm-autoantibody type hemolytic anemia

® Cold-autoantibody type hemolytic anemia
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Warm-autoantibody type hemolytic anemia

® Pathophysiology

® AutoAb opsonize RBCs vbilinyia Intravascular wag Extravascular 1 A103uikssduiusiinues g aae
(d@ruanndinifinnu 1gG) nszaulvia IVH unsinietiseuudesiuliin IVH 910 CD55, CD59 yinlinudiuves

complement: C3b/C3d t1n1zUuR3 RBC wazgniinanefidudumnan Fadadu EVH Tng RBC 715UAU 19G vianed
113 1kag lgM ynaeyau (RBC dnunn? 37°C)

* Cause: M3 Cause LuAsiiddny msedossnulsaiiduanme AIHA Fsagmevin dwnanll
WU%%’Tﬂagﬂu Primary 39 Idiopathic AIHA
® Collagen vascular disease: RA, Sclerocerma, Serum sickness, etc.
® Malignancy — Hodgkin’s disease, MM, acute leukemia, thymoma, CA (Colon, kidney, lung, ovary)

® Other - UC, Pernicious anemia, thyroid disease, ovarian cysts, Kawasaki disease, PBC, Myelofibrosis with
myeloid metaplasia, etc.
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Warm-autoantibody type hemolytic anemia ($8)

® Hx & PE: 1iilauAu Hemolytic anemia

® Lab Ix:

3/27/2026

CBC: Hb ag Hct l MCV T SIFREAY polychroma&a T reticulocyte count

PBS: polychroma5|a e spherocytes uaﬂmﬂuumiﬂaﬂwmv WBC uag Plt A28 Luaqmﬂm%aﬂwmvw
mmﬂﬂmwuaﬂmmmm AIHA 1a: CLL

Direct Coombs’ test (DAT), Direct antiglobulin test: positive Ao fin153U Ab IR2 RBC 819 negative andu
IgA Ab %38 1gG il Low affinity

Indirect Coombs’ test (IAT): 80% positive giilesanil autoAb aa‘c’J’e]ng[,u Serum

“xy1ansadlalnu polychromasia %38 reticulocyte laigala 913 autoAb #ia RBC precursoe Lin
reticulocytopenia %%mgmm 9195 0dlaen prognosis 1aid

**pt. 91l hemolysis JuK39 BM @319 RBC 80n1131N 8194AnN13217 Folate LU megaloblastosis aanlaily

Folic 521m28
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Treatment

* AoudufioI secondary cause flou anilgessnulimenoundrennsazivu uadnlaly secondary
cause AN KU Idiopathic nann1sABAIUAN B-cell N1a313 Ab

® Corticosteroid

® Blood transfusion

* 19iladl Hemolysis Juss gUe@nunlmiNedeTin wiagdadlifeandniulauniian wagdunneinisees
Ina%nvauzlviben

® Splenectomy 1ﬁuﬂ3mw1umauauaqmamﬁ'ﬁﬂ‘mmam gtucocortlcmd 139 mmunosuppresswe
drug lulaatunsal Warm type 71 Ab 10U 1eG usildlana nsgl cold-type 1 Ab LU IgM

- ﬂﬁ%’ﬂ‘l&}’]ﬁu 7 nsfllainauanasna corticosteroid LU Intravenous Y-globulin, splenectomy,

Rituximab IH] wuuvliasy enaZana 100mg/ 1|||||I VIAL IV DRIF Tu NS5 500 ml saezuim. 560 mgin 4 HR. 1 1,600.00 0.00  1,600.00 unn.f‘:nr.

Rituximab inj-uuuvasu sna2ana 500mg/50ml VIAL IV DRIP Tu NS5 500 ml @azzwim. 560 mgin 4 HR. 1 0.00
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Corticosteroid

* 1 line lngl# Prednisolone 1-2 mg/ke/day (ﬁSMLémiuﬁﬁwﬁg A 60 mg/day) AU Hb 10 g/dL,
Reticulocyte anas Enlgianliliiy 3 wk) 3sanen

® Immunosuppressive drug Afeuldloun azathioprine YU 2 — 2.5 me/kg/day,
cyclophosphamide ¥u1n 1-2 mg/kg/day ael@INe19st18angUan13aivad Hemolytic crisis %59
acute hemolytic relapse o dnlysauiueIngy corticosteroid Tuvunas

Azathioprine 50 mg TAB fu ASaaz 1 uie Juaz 1 A5 nasamisith 7.00 0.00 7.00 annildans
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Cold-autoantibody type hemolytic anemia

® Patho: Ab opsonize RBC (IsM) ﬁmﬁﬂ‘ﬁlqm%ﬂuﬁﬁﬂ (4 - 18°C) — complement fixation —>
intravascular hemolysis & cyanosis AmHUaaLuIUY N DFUNEAI 1LY

® Cause: Mycoplasma infection, infectious mononucleosis tag lymphoma U9iin

* S/Sx: AALSaS9 waznulansilaUataaeliiealnieLiu
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Cold-autoantibody type hemolytic anemia (§8)

® Lab Ix:

® CBC: Hb ey Hct l MCV T 3123 polychromasia, T reticutocyte count

* PBS: polychroma5|a spherocytes ey autoagglutination uaﬂmﬂuum‘ﬁﬂaﬂwm” WBC waz Plt ¢e LN
a’lﬁmaﬂwm”%wﬂﬂﬂmw‘uaﬂmmmaﬂ AIHA a1

* Direct Coombs’ test (DAT): positive 813 negative LU IgA Ab %38 1gG 7 Low affinity
® Indirect Coombs’ test (IAT): negative iilosand autoAb aaaagﬂu Serum
* **3iy hemagelutination AEALUAN

* Cold agglutinin titer g9 (>1:10°)
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Cold-autoantibody type hemolytic anemia (§8)

® Treatment
o Tnevludnwdu idiopathic w38 primary a@aliunn nandsseniedufine
* NIMANMANANUEIAYLAITNYINUEILIN
* Prednisolone liraeldua agldlaluunensdingd cold agelutinin titer #in

® Rituximab, cyclophosphamide
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G-6-PD Deficiency

* X-linked recessive \AnannanuRnUnAvesBuiildlunisasrseulesl vilildaunsoasiaeulesd
Glucose-6-Phosphate dehydrogenase ¢ s5iszsu slutathione laiwe ¥k RBC wandnailafiniie
stress lheagioinsinund Weldsudnseduuisesns 1wy msfindle f2Uind (Fava beans) &1
37171 “(Six)PD”: Sulfa, Primaquine laz antimalarial o 9, Dapsone

o mqmqmmﬂﬂummm 1aslulguRaunALAsULAsn LA LGU‘L! XM ilpganinnseulunis X
inactivation 7 gene X AUNR ¥ilok gene X fRnunARAAuTuIN
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G-6-PD Deficiency (#82)

* 5/5x WmeunigUleasliuansonsiinun® enviudialy Expose siedanyibiiAnidaidontasuan &9
919191 TUARSANAY LA 3 B89

* Acute hemolytic anemia - Wafin1ztauthe 14 Wsuen vieAuauinen (Favism) wnluuseane 48 — 72
Flug viliAn oxidative stress WintdonunsunnaguTnsineluraenidon Uieasiienis@nasiui Jaanis
i dudnvisedlaan (Hemoglobinuria) wage1asuLIAIEN1IEtee nlavndendunaula

* anzwidedlumsnusnifia - Fusdiuseauanugusswadlsaluisaysy
* NEAALSE5I — ENUluUI9Te

® |ab Ix

® PBS (WauzLAn acute hemolysis): polychromasia T reticulocyte T NRC, 813U LmLaamme Hb $7
991U (Contracted cell, hemoglobin leakage cell), ghost cell, bite cells, Heinz body wulilail Hemolysis
(ou brilliant resyl blue)

* G6PD level finns1aundsanniia crisis lULED 3 months lWS12a10529%29U5n32LAA false positive
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Treatment

* lun1¥ neonatal jaundice: SNWINUTLAUAIUTULIIVBY jaundice Tun1sn Aa no treatment (mild),
phototherapy (intermediate), exchange transfusion (severe)

* 1un19% acute hemolytic: 19 Hydration 7lliedne Laze1aliaenmInin1sdaunn
* VANALIALRYBY Oxidative stress LU NEAL SNWILIARAYD NTaNENLEEI1MNTUINTHEA WY §3UIND
* ¥NHUBINTTTANINAITLIA PRC

* lyn1ssnwnueIns Ansuguanvieed1elnade

=

* lyAuuzihungieuazyd iiedeunnain1siaung
® Genetic counseling and prenatal testing

® Folic supplement
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Hereditary Spherocytosis

o JulsailAnanufinun@fl RBC membrane Ingnsann B Spectrin, Ankyrin (AD) %38 abnormal of
protein 4.2 gene (AR) ﬁﬂiﬁgﬂﬁ"m RBC taun@ (Small, round RBCs with less surface area and no central

pallor — T MCHQ) vinlAAim Chronic extravascular hemolysis 71313 Qﬂﬁ’]a’mi% sinusoid 133418
YU
® S/5x

* Neonatal jaundice - jaundice with hyperbilirubinemia (s¥AULAUFMAIRINARBANLAIAIET) Tndoalasunis
phototherapy 38 exchange transfusion

® Asymptomatic, jaundice without anemia (Compensated hemolysis)

®* Anemia severity Fuiu vunvesuLay severity of hemolysis (60 — 70% U moderate form)
* Splenomegaly - tinwulu older children 813 adult

* Pigmented gallstones — finwulu adult 7y severe hemolysis

* Aplastic crisis Suwusfunnsinte Parvovirus B19
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Hereditary Spherocytosis ($8)

® |ab Ix

® CBC: Anemia with normal to l MCV, T MCHC (>36), TRDW

* PBS: spherocyte (70 — 80%) YA & Au (WonAU AIHA 1ag AIHA spherocyte AgHUUIARII), WU
polychromosia #38 NRC sausmala

® Direct Coombs’ test: negative

® Osmotic fragility T (Iaen1svin serial OF test, WWun1s confirm diagnosis)
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Hereditary Spherocytosis ($8)

® Treatment

* Neonatal jaundice — $n¥1A1% hyperbilirubinemia ANNTLAU severity
* Folic acid supplement #@3519 RBC MaunuLiiosaInil hemolysis 1598 ¢ Tus189 moderate to severe case

* Splenectomy Uu definite treatment fUauslun1svisail

* Symptomatic hemolytic anemia and/or severe complications of hemolysis (Symptomatic gallstones): Splenectomy
with cholecystectomy

® Frequent hemolytic crisis

® Failure to thrive

® Patient desire

* *NPUYINITANIINAITAATAZU polyvalent pneumococcal vaccine, Hib vaccine ag Meningococcal
vaccine 9819Uae 2 wk***
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Paroxysmal nocturnal hemoglobinuria (PNH)

® LAn?1N Mutation 7i PIG-A gene (acquire mutation in a hematopoietic stem cell) inlndia
ARUNRLUNSELATIEI GPI anchor protein (naun@ilusisauiu CD55 way CD59 Uasiulallit RBC
won Tnedushdiuds complement pathway) dawavinls RBC Siaailasio hemolytic action va4
complement viliiuandne 970 Intravascular hemolysis 1uga9 Wy 92978 stress

® Diagnosis
® Clinical manifestation

® Lab Ix
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Clinical manifestation

® Chronic intravascular hemolysis anemia - \udnwagnadtininuldveeiign fliwenaliainis
Fn, DOUNAY, LAY, Udanizdni, Abdominal/back/musculoskeletal pain/dysphagia (370
smooth muscle dystonia) {uiu **no splenomegaly** S3uUD193l pancytopenia S3462¢ (hemolysis without

Classical PNH

y 5 bone marrow
* A1z Thrombosis of venous system lufliUan § — hepatic vein thrombosis (¥inl#iLAn

abnormalit
Budd-Chiari syndrome), portal vein thrombosis, IVC thrombosis, cerebral vein thrombosis ty)

° ﬂtjummﬁsuaﬂ Bone marrow failure = peripheral blood pancytopenia and bone marrow Hypoplastic PNH
hypocellularity (aplastic anemia) lnea®31 PNH azillan atiniiiuiuniungsanniin acquired

) . . o o Z (bone marrow
aplastlc anemia I1NNITUNTVY1ENIVDY PNH clone lﬂLWllll']ﬂGUu

o @ v ’ Y abnormality with or
* ylAAANT progression LULu acute leukemia 1o (lagtanig AML)

without hemolysis)

 Tuunesenanuinlifionnts wisetdu subclinical PNH (Bone marrow abnormality without
hemolysis)
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Lab Ix

® CBC: anemia or bicytopenia or pancytopenia, reticulocyte count T (lu hemolytic form) s
919 normal %39 l (lu aplastic form)
® PBS: Dimorphic anemia (normo + hypo micro)

® Coombs test: negative

® LFT: TLDH, Uncon hyperbilirubinemia, TAST, l,serum haptoglobin
® UA: Urine hemosiderin positive

® Ham’s test **screening test™ Junsnegevaniizaidlise complement Y83 RBCs Jun1svin
1%LaamLﬂummwaﬂﬁvmﬂmﬂ@ complement Ingauun@azlaitin hemolysis WSl protein
Untasay iUy PHN 921fi0 hemolysis
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Lab Ix

® Flow cytometry (CD55, CD59) **gold standard** Lack of CD55, CD59
® Bone marrow examination — ﬂﬁﬁﬁ@jﬂwﬁ significant pancytopenia

* Imaging — 813 clinical Lty Uai, UInnag Lite evaluate A1g thrombosis

Classical PNH Hypoplastic PNH
Hemoglobinuria +

Reticulocyte count T

LDH > 1.5 WUa9a1Ung < 1.5 wnuasaung

Granulocyte > 30 % <20 %

Marrow cellularity Normal, increase l
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Treatment (supportive/symptomatic Tx)

® PRC/transfusion — M111A15V89aRNA1
® Folic acid, Iron supplement

® Steroids: Prednisolone 1 mg/kg Tunawdn Juiuiu ({@nly 60 me Juiuiu) Wierigann1snszau
YDITEUU complement Lioann1Iz hemolysis

® Anti-complement therapy — eculizumab (for PNH with frequent pain paroxysms due to
hemolysis ke r;:djﬁﬁ thrombosis)

* Anticoagulant — ﬁﬂ’wﬁﬁ thrombosis

® BM transplantation — Mg ala wilng ﬂumwuﬂmumﬂﬂﬂmaﬂlmﬂivﬂﬂ CRVEE aplast|c
anemia/MDS) MI’iﬂ‘M’ﬁ@ﬂ’]’J”LLV]ﬁﬂ%@UVﬁULL’N 19U thrombosis VIVL‘J,\I response MDAITINYIDU ‘ LL§
ﬂ’]i“tﬁ]’]ﬂﬂau“ll’]ﬂﬁjﬂ u,az*qﬁ&nﬂ
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Unexplained anemia of aging (UAA)

* lalinanandeasureanng lllanainsiafnnsasavasny lawa?

* SLur;:d:i;ijEgUizmm 1 Ty 3 ¥99la#na19Ana1n nutritional deficiency 1w iron/B12/folate, &n 1 Tu
3 1ina1n chronic disease/inflammation %38 CKD, wagdnuseues 1 Tu 3 1Ty unexplained
anemia of aging MasUsEiumaGlanuwgTn

* ANABITEIIRD MCV vaantaburadnie: Nay 70% veygea1gil iron deficiency anemia 819l
MCV Und fatueentd “MCV liisin” uvsuadn iron deficiency 8an. A8LsUng ASH wag AAFP
g lgs serum ferritin Iuﬁgﬂmqﬁﬁ microcytic 139 normocytic anemia

* UAA = ﬁq\‘imqﬁﬁ anemia LLUUM@@: TngAn nutritional deficiency, blood loss, anemia of
inflasmation, CKD, thyroid disease, hemolysis, hemoglobinopathy k&¥ hematolosgic
malignancy 99nua?
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Unexplained anemia of aging (UAA) (,d)

* ASH laiuuzin routine bone marrow biopsy lu stable mild anemia

* Lugi 115U 911 Bone marrow biopsy Liladl red flags ban

* MIguadniulsEdiu symptom burden, functional status, USugniiligizes, WAlnwuinng, s
Aneu CBC waznaulununiu diagnosis Lile pattern 1Uaeu

3/27/2026

MCV >96 fL
ANC <1000/uL

9
platelets <120 x 10 /L
family history of blood cancers
abnormal smear/dysplasia/blasts

Hb <9 ¢/dL 38 anemia Nugaslasdsasulslula
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Approach as primary care

* LunAuly Anemia nANUNR (Lab yearly in NCDs patient)
* wunAuld Anemia 7 Need emergency management

* wanAUlININTL work up LAY
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Refer ER. 7W.a6.

Consult uwneilszdn
s da_ wiafiatsan
Refer sW.26.1 uaz
TILNTATIAVANLGEN
fiaunuunng aa 1

121117089 Anemia
Y =
darau wiu dawmde,
iim, Gl
MU TE,
fudadsin

Ferrous fumarate 1x3 po pe Folic acid 1 tab po pc 1z
Folic acid 1 tab po pc 12 Vit Beo 1x3 po pc

nsult W
LERELIRILETEHR]
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