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Clinical approach to anemia

Anemia
r | 1
Acute [ chronic ,
mild jaundice +/- splenomagaly
l brown or dark urine
Acute bleeding l

Acute hemolysis chronic hemolysis,

no jaundice, normal urine color

underproduction unknown

Fever and petechiae poor nutrition, drugs,

l integument change

chronic blood loss
absorption failure

associated with
other medical condition

!

No organomegaly Autoimmune diseases,

AA, MDS, AL Chronic infection, Drugs
organomagaly megaloblastic iron deficiency Pure red cell aplasia,
myelopthisis anemia anemia ACD

- malignancy

- disseminated infection

metabolic disease, RF,

endocrine deficiency

!

decrease erythropoietin
production

Ltwuqﬁﬁ 1 The clinical approach algorithm in evaluating the cause of anemia
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Acute hemolysis (22, 21.2%)
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|
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AA (4, 3.84%) megaloblastic iron def. (7, 6.77%) PRCA (3, 2.99%) CRF (11, 10.64%)
MDS (7, 6.77%) anemia (2, 1.99%) ACD (44, 42.3%)

AA = aplastic anemia; PRCA = pure red cell aplasia; MDS = myelodysplastic syndrome;

ACD = anemia of chronic disease; CRF = chronic renal failure

LLN%ﬂuﬁ‘ﬁ 2 C(Classification of the causes of anemia according to the clinical approach algorithm
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M919%1 1 Classification of the causes of anemia according to laboratory algorithm

Normal MCV No.

Final diagnosis Low MCV High Normal High MCV Total No. (%)
No. No.
Reticulocytes  Reticulocytes

Anemia of chronic diseases 18 2 25 4 49 (47)
Acute hemolysis 2 4 8 2 16 (15)
Chronic renal failure 3 0 6 3 12 (12)
Myelodysplastic syndrome 2 0 3 2 7 (7)
Iron deficiency 6 0 0 0 6 (6)
Chronic hemolysis 1 2 1 0 4 (4)
Aplastic anemia 1 0 2 1 4 (4)
Pure red cell aplasia 2 0 1 0 3(3)
Chronic liver disease 0 0 1 0 1(1)
Megaloblastic anemia 0 0 0 1 1(1)
Acute bleeding 0 1 0 0 1(1)

Total 35 9 47 13 104

wusmeasTEdefidu normocytic Tugihe 56 T
ynme Sewegohlfdatiesi MoV Und Tungaiiny
ﬁmiL‘ﬂIN corrected reticulocyte count 9 918 A2 acute
hemolysis 4 918 chronic hemolysis 2 378  ACD 2 97¥
L8y acute bleeding 1 918 §UMN eflsisimsifia corrected
reticulocyte count 47 318 fia ACD 25718 acute hemolysis
891 CRF 6718 MDS 3318 aplastic anemia 2 918
chronic hemolysis 1 978  chronic liver disease 1 91
g PRCA 1 918

ALhefm 45 1A 56 318 (Faeas 80.4) Aen corrected
reticulocyte count afinnsaudiu fiwda 11 ;e fen
reticulocyte count adriiulan 16 ke 2 mefifu AcD
el reticulocyte count g9 9 &mﬁatﬂu giant cell arteritis
Y3 5?13?&]@@1,%9 HIV "%@‘W‘U mycobacteria SL%VL’fJﬂ‘.SS@”ﬂ
s:Jﬂ’m acute hemolysis 8 918 X reticulocyte count Uné
léun ACD 3 18 (@@L%a HIV 1 918 e SLE 2 318) CRF
2 918 sepsis 2 18 LAY cardiac cirrhosis 1 918 r;jﬂw
chronic hemolysis 1 918 ﬁi@iﬁmilﬁmad reticulocyte count
Lﬂ%;ﬁﬂw paroxysmal nocturnal hemoglobinuria (PNH)
n‘l'isl% Clinical approach FANY Laboratory algorithm
sl%ﬂ’]‘i mmmqmmmw%

LLEJﬂﬁWLMGJ‘IJ@JﬂW?%%@@WN clinical approach guideline
s igndesmminiadeiugere wduangielua:

Mugean MCV Lag reticulocyte count 7 laboratory

approach SBNSAMENARINIFER Wgndosisauing
\HoTINTUMS 1 clinical approach aendREn azansnInm
A ¥ 1% IAI g

smquasnvEa lgndoaiisin

mﬂﬁﬂw 10 918 91 clinical approach algorithm Vl,simsmm
wanwmgasnzialdgndas $14 laboratory approach
Sudenagndasumammmerasednaziist log
Athe 3 Meififiasiiu acute hemolysis WNGTIAMIDS
UPTAMaRsdinasny reticulocyte count Un damnthe
2 Tefiadedu nutritional deficiency ANUsEIGwaY
ATIRTNMEMNATIVIUTRM RGNy MCV
1Un@ lfifaseldgndesnniu sqUhenugndosisan
% @ b %
3088y 90.4 Wusaeay 95.2

ELATE

mefnmanylufihemysnssueasnannvanenanimg

dausdidaforunas vialsefifedas mansamanvg
A | Y A as as ;ﬂl

gasnziaeaaliimunan i leitnilumanma
I¢athagndies lunsnSsnmazdamanusiaifunnufionnd
Duf) 199 LAIREAIMANAY INSAEENANAY (pancytopenia)
@ VA a ad
fudha wmensanamsmgoasslufenufiedndd
Nhamsia

mimmmmamm%wm laboratory approach algorithm
fuhsnsnsamsimgrasmse Pgndasdmiy microcytic,

normocytic ba¥ macrocytic anemia »Lé’w’%faaaz 74.3, 100

Nsmslafivinenuaszensasuimslaio 01 22 20fuf 3 nIngIAN-TAene 2565



208 pafE IWRANRTY I UaTADAY

WA 61.5 uAGL mraLHasnanmeinthuustasnue 1l
SwRERINERTsINN 1 §1we) 1 Iasramanmguan
IFdnmnnau nessaTamainsfiinmsdediamaname
Tsmsaidun 2098fihhude 19w A1y thalassemia trait 979
¥ lAfiasefiain microcytic anemia WaNANANSINI
v 1% 1% [ ] o Y A
fheaDs fhe endmhde wu AZT avhldifenne
. v A A Vv X9 o,

macrocytosis Wigihedaanamaauld wonanitlugie
normochromic anemia m‘a‘sl%iz@fu reticulocyte count WU
a } % A ¥ ;ﬁl a ) |
Nenagneaiiensayas 80.4 sufennythausdasnean
NenneraaMIsTarannnd 1 86 wu 5l hemolysis
ﬁﬁ%ﬂﬁ@%ﬁlwﬁwmaﬁm corrected reticulocyte count
¢ acute hemolysis FIWLUANESn reticulocyte
onadalsiviudin vdo PNH dnillsalenszgnsindaeils
reticulocyte higelivivhinns

msﬂﬁﬁ@@]m clinical approach algorithm ma»[éw’m bA6)
LlassimamaAfadusmgiugerie Wasmnenaluazana
Sumelumsdnsyifamaemedslaanysel ww dseiin
TORLLWAWLS L A MBI AR UNEUNENG)
A v oA P va o 3 A
aulaggasnuuy:  Usgiamssudsemuemananaite
A v v Y MY a [
folllet uazmsnmansemednlildiAeanmssudsemu
4 A = A [~ A xR 1a
Toaudiinanmsfudan @amin) vie magedslsd
(@a3ninud12) wenaniitheusasnaaadiaing ey
Fomannnh 1 &ing Wuilsoslse lumaduenausdaan

AN aehslafiens WamsASewWuN dlinical approach

algorithm SahsAULSLENFIMA TR ML [Wgndasiistoray
= Y@ A A
90.4 Jems ifuBnunmmelumamanmezas mLn wenan
fimamauvgrasmmggalaalf clinical approach 33y
laboratory approachWU’hmmiaﬁm ymmmaamaz%@vlé’
gréfassnnauwluBnifuienay 95.2 uamasliifiui il algorithm
lofilsnagndtas 100%
ﬂd?’ﬂ@&lﬂﬁ;ﬂm‘ﬂ% clinical approach algorithm Glumi
mamguasmlainansluiihemesnssafiveulsmening
= 1% 17 % 1% AavaAa
wuhiistlenilaammnetn Faiumaamameriosfoa
MswsyEs

Lanansansds

1. Wong P, Intragumtornchai T. Hospital-acquired anemia. J Med
Assoc Thai 2006,89:63-7.

2. Glader B. Anemia: General Consideration. In: John PG, Forster J,
Lekins J, Paraskeval F, Glader B, Rodgers GM, editors. Wintrobe's
clinical hematology. 11" ed. Philadelphia: Williams & Wilkins,
2004:947-78.

3. Tefferi A. Anemia in Adults : A Contemporary Approach to
Diagnosis. Mayo Clin Proc 2003;78:1274-80.

4. Adamson JW, Longo DL. Anemia and polycythemia. In: Harrison's
Principle of Internal Medicine. 15" ed. The Mc grew-Hill: USA
2001:348-54

5. Beutler E. G-6-PD deficiency Blood 1994;84.3613-36.

6. Beutler E. Glucose-6-phosphate dehydrogenase deficiency. N
Engl J Med 1991,324:169-74.

J Hematol Transfus Med Vol. 22 No. 3 July-September 2012



mamsmgzasmzielaglunaunisueanlsemaniiin 209

A Clinical Approach Algorithm in Diagnosis of Anemia
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Chulalongkorn University

Abstract: Anemia is one of the most common problems in general practice. Algorithms used to determine the
causes of anemia depend mainly on laboratories. However, careful history taking and physical examination yield
valuable information helpful for properly ordering and interpreting laboratory tests. It can also save the cost of
excessive investigations. In this study, we proposed a clinical approach algorithm based on history and physical
signs to diagnose the etiologies of anemia and evaluated its accuracy compared with the final diagnosis. There
were a total of 104 anemic (Hb < 10 g/dL) patients admitted to the department of medicine of King Chulalongkorn
Memorial Hospital from October 2004 to March 2005. The most common causes of anemia were anemia of
chronic disorders (47%), acute hemolysis (15%) and anemia of chronic renal failure (12%). The clinical approach
algorithm could correctly classify the patients in 90%. Low mean corpuscular volume (MCV) and high MCV
were matched with the final diagnoses in 74.3% and 61.5%, respectively. Most errors were due to concomitant
conditions, such as thalassemia traits and antiretroviral agents, respectively. Correct reticulocyte count values
were appropriate for the final diagnoses in 80% of the normal MCV group. Coexisting chronic diseases might
decrease reticulocyte responses. The combination of clinical and laboratory approach yielded 95% accuracy.
Therefore, either clinical or laboratory information may be misleading and the combination of both is essential
for diagnosis of anemia.
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