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Approach to anemia

Anemia in newborn

Anemia in the elderly

Iron deficiency anemia

Megaloblastic anemia

Red blood cell enzyme deficiencies
Red blood cell membrane disorders
Autoimmune hemolytic anemia (AIHA)

Paroxysmal nocturnal hemoglobinuria
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Ao anudulavesiuunihlivheglusyiugs inswaasnisdanaiiusylevidegedeiagiae
wazAuAT (cost-effective) (A1) vise Anudulavesiuugtlilivheglusedugs mszansms
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fanaeinlnwsensliiindunsedediae (ldais)
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dwidindiuuzih “I” vie “dugihuuuiifenly (conditional recommended)”

fio auiulavesduuziilivheglusedutiunans ilesanninasnisfananienaiivsylomise
fuhsuareradualunnesiny enqlivhildtusgfuaniunisaiuazaumngay (dwh) vie
anssiulavesiuugihlallivheglusedudmnans Wesmnumsnisfananlsifiusglovisediouay

Liauamnnlidndu envinldnsdifiannudndu (i)

dutnAuuzdn “I” e “likuziuarlidnA1u (neither recommend nor against)”

v

Ao Anuduladgsmaslunisliduugdy Wesnnumsnisaenandaivangiuldiiesmaluns

atuauuvseAnA1wI1 ealiviseansliiivsyleviderUae uararaliduean uwilineliiindunsieserUae

o A

P V-7 v a o X 5 o & o &V ¥
WnTu dalunmsdndulunseyhivediuladedu q (e1avhuseeialdvinls)

Y

* 99989990 el 9FATY M), UTTAIENIS. UUINNNITINYINITUJUS WA, 2561.
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unii 1
Approach to anemia

amigladnanadulywimslaininerinules wumemiladouszsnwinnglafinarededl
pudndudmsuunmglunsuun iemuesunauuszneulume fdfinainu nsuuingueeanig

la#na19 FBn13dnUseiR 991931918 warnTdIngIaNIaviRIUURnTs

AMURUIBVBIN12ZT RN

anglafinaneuneds Mmsifiuiuamendindenwns (red cell mass) anaswiodlssdiuan
glulnadu (hemoglobin, Hb) anas srn1sewdelanlanimuawuIniensItadennglainang Ingly
A1 cutoff vasBlulnalufimnindesidulng 5 vesradedlulnadu u 9sengtu ¢ Hunusfluns

uUNNILIaRN19"Y Aanns199 1

M19199 1 wanaunanNMAtadeuasnisdiunAuguLIresnzlainlneUsedivanadlulnady

LA UANNAUY IR IY AN

Hemoglobin concentration (g/dL)

Population Moderate Severe
Anemia Mild anemia . .
anemia anemia
Children, 6-23 months <10.5 9.5-10.4 7.0-9.4 <7.0
Children, 24-59 months <11.0 10.0-10.9 7.0-9.9 <7.0
Children, 5-11 years <11.5 11.0-11.4 8.0-10.9 <8.0
Children, 12-14 years, <12.0 11.0-11.9 8.0-10.9 <8.0
nonpregnant girls
Children, 12-14 years, boys <12.0 11.0-11.9 8.0-10.9 <8.0
Adults, 15-65 years, nonpregnant <12.0 11.0-11.9 8.0-10.9 <8.0
women
Adults, 15-65 years, men <13.0 11.0-12.9 8.0-10.9 <8.0
Pregnancy
First trimester <11.0 10.0-10.9 7.0-9.9 <7.0
Second trimester <10.5 9.5-10.4 7.0-9.4 <7.0
Third trimester <11.0 10.0-10.9 7.0-9.9 <7.0

ﬁu’]m@ﬁ@gﬁﬂ%’uﬂqﬂmﬂ Guideline on haemoglobin cutoffs to define anaemia in individuals and populations.

Geneva: World Health Organization; 2024.Licence CC BY-NC-SA 3.0 1GO."Y
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NSwUBlavaIn1Elainans
yiavaannglafinarsutsnuanig (etiologic classification) tieliesentsitadeldsed
1. masradindenunatios (impaired red cell formation) wusidu
1.1 asomnstumsasiudiadoauasliiiivsne loun n1svinsisumén (iron deficiency)
FnTud 12 (vitamin B12 deficiency) waylnian (folate deficiency) 1Huduy
1.2 lunszgnilevseiiwadusiseansyaalulunszgn (bone marrow failure/infiltration) leiun
pure red cell aplasia, aplastic anemia, myelodysplastic syndrome, acute leukemia, neuroblas-
toma, multiple myeloma g
1.3 nmzasadadonuastiosain systemic diseases A9 € WU N1IENTO erythropoietin
s[,uiiﬂlm%a%’\‘i (chronic kidney disease), anemia of chronic disease Wudu
2. Madeldionans19ne (blood loss) wuadu
2.1 \Fedendeunau (acute blood loss) lakanizanidumsdasnssu (surgical condition)
1w splenic rupture Hudu
2.2 Heideniaest (chronic blood loss) WA wersUInwe densenanunalunszinze1ms
o ldidndusu 1udu
3. Msuanvhangveadadenuns (hemolytic anemia) wuadu
3.1 awmanaigludaden (corpusculan) laun anaznseaeuleidiniia (slucose-6-phos-
phate dehydrogenase, G6PD) lsalainanesaadiily (thalassemia disease), hereditary spherocy-
tosis, paroxysmal nocturnal hemoglobinuria (PNH) Dudu
32 mmmmm&mamﬁmaaﬂ (extracorpuscular) l¢ilkn isoimmune hemolytic anemia
W minor blood group incompatibility wag autoimmune hemolytic anemia W autoimmune

hemolytic anemia (AIHA), systemic lupus erythematosus (SLE) tdugu

nsUssliunelaingng

amiglafinsiivanganivng msdnUsy IR aseiunouazdinsansiesl fiinisisnduuay
wnzaarannsindasels Tnevtilunnstd mean corpuscular volume (MCV) diteutsnmiglaii
adu microcytic, normocytic or macrocytic anemia Fregafinussves microcytic anemia Gh)
Amglafinansnnnisunsmandsamnainsulsemuemsidsamanlsifismenionisideiden
G5t uenandulsafinulunguiiliud lsrsdadidouas lead poisoning® lunsdl normocytic anemia
msnstiudaidenundn (reticulocyte count) astglinisitadelatnfianasusuanianizdaden
waaAn (hemolysis) 319198096M599 Coombs’ test uaz G6PD enzyme assay HioWinsitady
AIHA uazn1ensaaauleddBnia auddu d3u macrocytic anemia @1419a1NN5VIALLANYTE

Fadu O 12 nmensesaasiuulnsesnwazlsasuazlinuusy nmsuseliuusenauney nsdndse innay

X%
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M37529919MEANAITNT 2 wag 3 audidy wussitadennglalinasandeyalse Huay
MsmsI9IMBLanIfaLNunli 1 ﬁaummsawwﬁaﬂﬁﬁamnﬁané’uﬁaﬁ’ﬂLf]uiﬁudmimmﬁmﬁm
1d00 (complete blood count, CBC) ijmﬁ'&ﬁ%ﬁLﬁﬂLa@@LLm (red cell indices), reticulocyte count
uaz Coombs’ test ansnsaliinsidaduaniglafinandlamaununii 2

N13ENUsEIn

asdnusziRlinseunauazyislinisidadeieduiaslisawmadeniaelidndy

AN5199 2 wansuIlunstnUseIRmudadeinelvesiatielunisidadun1izlafinais

Uade U3z 15A139N12119199TNU
MINLINLAR FLndnusniin - G6PD deficiency
- Hereditary spherocytosis
Usziflinnaunivum (prematurity) - Iron deficiency anemia
918 3-6 AU WUBINIITIAYeYL - Homozygous beta-thalassemia
LWARE UseThdnlugandeswevsvoud - G6PD deficiency

(spfisnenenuuu X-linked disorder)

I3 msinliiosBoniUinuuasannw - Iron deficiency anemia
et Uisi’@ﬂﬁﬁiﬂﬂmmiﬁﬁﬁmL‘Viﬁﬂ - Megaloblastic anemia
InnAud 12 warlvan ludnlidnuse i
AU IULLarUSINM SINDIIMTIETY
AT

NANIIURAUNG  UsiRnsSuusemuemswan 9 (pica) - Iron deficiency anemia

81/a3LAl n5l%e1 antimalarial drugs - G6PD deficiency
n15l4e1 Phenytoin - Megaloblastic anemia
n15l4en chloramphenicol - Aplastic anemia

BRBPEEIG Viral hepatitis L‘flumm{ﬂ‘uaﬂ - Aplastic anemia
Parvovirus infection le]ua’lmmaﬂ - Red cell aplasia
Mycoplasma L‘flummrum - Autoimmune hemolytic anemia (cold

type)

Useiirsounsy  fuseiaseunsh grandeadulsadn - Thalassemia disease
wides dhuls Usedd dalugand - Hereditary spherocytosis

9991583 UseiRgaasesntesivsen1sgady - Megaloblastic anemia
a150mslilieane

X%
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Jaaedlan

lsaEeswng o W Talse 1sale lsasu
JEEETEN

WUUEBTY WU 61893158 vTeliden
Ju 1@ennmneanues JUsyinhoussn
UNAYSIUIURAUNR

218U TN

Tl u q we 9

Uinnudensonunszgn
UsgTRNSHIAANTEINED1YNSYS 08N ba

157529519118

5A%38N1T1B1RTNU

- Intravascular hemolysis, G6PD

deficiency

- Anemia of chronic disease

- Iron deficiency anemia

- Lead poisoning

- Juvenile idiopathic arthritis (JIA), HIV
infection

- Acute leukemia, bone metastasis

- Nutritional deficiency anemia (%uﬁ’u

YUANITNIAN)

NIATININMYAITNTIANALLBYANNTLUURINNTIN 3

A13197 3 LUINNNITATIATNNLNUIUBNAANNATDIN 12 LATIN DN

Face

Eyes

75233190 BNU

Hyperpigmentation

Petechiae, purpura

5ANSAIZANUY

- Fanconi anemia

- Acute leukemia

- Aplastic anemia

- Hemolytic uremic syndrome (HUS)

Ulcer on lower extremities

Frontal bossing, prominence of

the malar and maxillary bones

Microcornea

Edema of the eyelids

- Thalassemia intermedia: beta-thalassemia/Hb E

- Homozygous beta-thalassemia

- Fanconi anemia

- Infectious mononucleosis

- Renal failure

X%
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ELRH A3993719N18NWY TsAu3aniziiny

Mouth Glossitis - Vitamin B12 deficiency, Iron deficiency
Angular stomatitis - Iron deficiency

Chest Shield chest - Diamond-Blackfan syndrome

Hands Triphalangeal thumbs - Pure red cell aplasia
Hypoplasia of thenar eminence - Fanconi anemia
Spoon nails - Iron deficiency

Spleen Enlargement - Congenital hemolytic anemia

- Acute leukemia

- Lymphoma

N130393NBIUUANTS
1. msasatuidiniden (CBO) fiansandn Hb, Het In@aanuinasiony (m15197 1) Windenan
LLazmﬁﬂLﬁaﬂﬁwﬁagﬂﬂdwﬂaﬁdﬂlﬂiuﬁwLﬁué’ﬂwmz pancytopenia liitladeuenlsa aplastic anemia
vielsniAnananufinundveslunszgndu 9 1Susu ueninifunisfiansan red cell indices iy MCV
psnasieny agtenitadunnglafinanddiedudel
1) Mean corpuscular volume (MCV) uamsvunainidonuns Taeshluddnogsening
80-100 fL, MCV fndarunAnulungs microcytic anemia Tianfsnnizlafinansarnnsuinasinivan
uazlialainanesndadidle
2) Mean corpuscular hemoglobin (MCH) Huanadsuiuaudlilnaduludadenuwns
AUNRALINAY 27-34 pg
3) Mean corpuscular hemoglobin concentration (MCHC) \Jurndsuansaududy
vesslalnaduludndenuns munRwniU 31-35 g/dL ﬂ'ﬂﬁq& (>35 g/dL) wulu hereditary spherocytosis
4) Red cell distribution width (RDW) wanin1snszatevesvuaLiinidenias A1uns
(homogeneous distribution) AN9zeglugg 11.5 - 14.5% usid1 ROW fiAnaenisnszateasiduwuy
heterogeneous dnlduUanasiuiiua MCV wu lu beta-thalassemia trait § MCV tanuag RDW f1gd
L3 = 16.3% (13.8-22.2%) d@u iron deficiency 8 MCV Lanusi RDW aA1gan31 20.6% (16.7-37.2%)
Judu
2. Reticulocyte count AUARBETENING 1-2% MsiLAUeq reticulocyte (>2%) wulu
hemolytic anemia uazn1sideidondeundu Tunsaifigtanda axdosiu (correct) A reticulocyte

Wignaadlagligns

X%
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Corrected reticulocyte count = Reticulocyte count x (patient’s Hct/normal Hct)

FDY1U reticulocyte count = 6%, Hct =15%, corrected reticulocyte count = 6 x (15/45) = 2%

v Jagiiue1aldi absolute reticulocyte count @4léan %reticulocyte x RBC unteitaduang
vo4lana Inglumuuniel absolute reticulocyte count agUsesna 25,000-75,000/mm’ Tugftheladinans
1 absolute reticulocyte count <75,000/mm? awﬂq%’jﬂmﬂizgﬂﬁmimauauaﬂzjmmxauﬁumaﬂaﬁmmq
01A1 absolute reticulocyte count >100,000/mm?’ ﬂﬁ%ﬁﬁiﬂuﬂsz@ﬂﬁﬂﬁmauauaﬂmmsawiamwiaﬁmma
Fanulu hemolytic anemia Wienzidsidendundu®

3. Reticulocyte production index (RPI) A1u1aan corrected reticulocyte count Wag

maturation time FwUSHARUAUSEAU Het madl®

Corrected reticulocyte count (%)

Reticulocyte production index =
Maturation time in peripheral blood (day)

A19799 4 Maturation time in peripheral blood muszauguIlnaTe®

Hct (%) Maturation time (day)
>40 1.0
30-40 1.5
20-30 2.0
<20 2.5

AUNAYDI RPI 0.5-1.5%

4. MsnTavadiesiden (peripheral blood smear) @snsariensitadelasingl d@ealdane
Yoy vinldieluviesufiRnisily Tnensdoud Wright mifndveadaidenunsiinsinanaiivosing
(central pallor) 11nn11 1/3 YoUIATARLIALEDALAISINIY hypochromia Fanulglunnelafinans
s mmdnuaslsnsdatidle s nmsnseadedideninduedesdedfyiletionitedy
(crucial diagnosis aid)® anansavsvenlsanion1azeng 99 auansnsd 4

5. Inclusion bodies wulu Hb H disease

6. Coombs’ test @wmsalusnefionniseddinasde hemolytic anemia wWu Ta wides fhule

%38 RPl >2% n1suUamna direct Coombs’ test 139 direct antiglobulin test (DAT) azlvika positive

X%



