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MMO2IMIETR (flow sheet) FaaNENTUTENOLN 1
fenuwasnigTatin 30NmseaU hemoglobin Haenm
GL v A v | El Y a g AR v 1A
14 g/dL lugfne viseraund 12 g/dL luamidly’ 29asinnae
Jadandnm udihefilszs hemoglobin Hoen 11 g/dL
Tnsdunauwuan uansunguasmadeifonuazsinion
uasuanaanlunaw lasmnsagaladiden, reticulocyte
count, A13735LAUYRY indirect bilirubin, NM361532 Coombs’
test, 1333 urobilinogen, §1339 stool occult blood 3 o
UAZAF79 hemoglobin typing “onansiuliamagseiyas
globulin Bwdandneiiaunnlsn multiple myeloma aan
A4z T
Fadlouendumanusnaoniud anfungaihefifinmede
Fslainmusning Tunguiismefdule ldun
1. maziaanlsalades (Chronic kidney disease)
2. MEFAMNMINADIGMAAN (Iron deficiency anemia)
3. MILTANMTONLEL (Anemia of inflammation)
4. ngieannlsnlanszgnidas (Myelodysplastic
syndrome)
A v o A v 1 R,
Wadasmamanmenanasngasisnann adlivhms
arAmURTEmafiadin Aaavameauasla (BUN,
9] L AA Y A
Cr), #9793¢6 erythropoietin lownzlunsdifigilesien
Creatinine clearance < 60 mL/min mnmsﬁwmu@m
284 Cockcroft-Gault 6199

(140 - age) x wt (kg)

[ a Aa € 6w 6
UNIN Nﬁ‘ﬂ‘i&ﬁig BbE MG 1ENATAL

Lﬁaomﬂﬁmiﬁﬂwﬂu@ﬂa&Jﬁ%mmmaﬂmwmfw giidmsoh
Ya9nnzanaiiNTwiomehenvaslaBuaadlaee
creatinine clearance < 60 mL/min® YNNIRNTRTLAU
989 ferritin, TIBC, serum iron, $1599 hemoglobin typing
Tunsdlft MCV < 80 fl, aamehansasdan thyroid
eLW;’J:ﬂ’JEJ"?Il%@LLUU normocytic a0 macrocytic anemia
Y33 waraIMsuEaTasnNNAALUNR M nvead
vauet dwsulunsdifisedunnng megaloblastic anemia g
filwSauasmamendfiefidh s aufurmany MCV g9
mﬂﬂﬂ\lmﬁ Haany macroovalocyte ER hypersegmented
neutrophil MATNEINTINILALVDY vitamin B12 Wae red
cell folate damlunsdiflsidsenssalimsifasn e Wndin
msmzvlﬂmiz@ﬁLﬁam'm%mmaﬁa%ﬁia@ﬁ (bone marrow
aspiration) MIFTRVNNNLMEN (bone marrow biopsy)
srBanoiasmaBesshzeninilumrgn Tdm
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1. Lﬂmmi%ﬂ?i'ﬂ%'ﬂ%ﬂﬂ?’lﬁ“ﬁ@%?ﬂLN@LQ@@LL@GLL@m
(Hemolytic anemia)
X A va Ay X A .
Nﬂﬂ')mdﬂim@lﬂﬁm’)%ﬂlfﬂm‘ﬂ% LAZHNINTIA reticulocyte
13 A
production index > 2.5° avl,aw,ﬁa@wuﬁ polychromasia WX
A INTUATIWNY indirect bilirubin ay LDH geniien
UN& aLMINRNLY urobilinogen él‘mjﬁﬂnz
2. neilumTItasuamsaanmaneman  (ron
deficiency anemia)
v A G A 3 . X a
NLNEALIALRDALENTINALAN (microcytic) UWREANG
361939 iron study I@H ferritin tioen 15 ng/mL )
iron $19&NN 60 ug/dL #se TIBC NN 400 ug/dL %3e
transferrin saturation “aenN3aeay 16°
3. nailumsitaseamegaainladen (Anemia of
chronic kidney disease, ACK)
’onﬂmilﬁmlyaaﬂa‘ﬂm The third national health
and nutrition examination survey T 1988-1994 uae

Fnmenuduius sz e nNEauarmvhaeas lafian

crCl (mL/min) =

(x0.85 for women)

serum creatinine (mg/dL) x 72
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WAESA 1 LUUUNUMIFUAUEIAGTIINTIEEA (flow sheet)

( Anemic patient (Hb<11g/dL) J

- Exclude the followings : known hematologic disease,anemia due to chemotherapy
- Exclude acute blood loss and hemolysis by Hx and PE then do the tests : PBS, Reticulocyte count,
TB, DB, LDH, Globulin, DCT, ICT, stool occult blood, urine uro/billinogen

Yes

[ Know cause of anemia? J — diagnosis

No

BUN, Cr, CrCl, Serum erythropoietin (in case CrCl <60), Serum ferritin, Serum iron ,TIBC, Tsat
Hb typing (in case MCV<80)
TSH, FT3, FT4 (in case suspected of thyroid dysfunction)

Serum B12, RBC folate (in case suspected of megaloblastic anemia)

@ Yes

[ Know cause of anemia? J L/> diagnosis

@ .

BM study : BMA, Iron staining, BMBX,
Chromosome study

!

Hb = hemoglobin, Hx = history taking; PE = physical examination, PBS = peripheral blood smear;
TB = total bilirubin; DB = direct bilirubin; LDH = Lactate dehydrogenase; DCT = direct Coombs’ test;

ICT = indirect Coombs’ test; Cr = Creatinine;, CrCl = creatinine clearance, TIBC = total iron binding capacity;
Tsat = transferrin saturation; Hb typing = hemoglobin typing; MCV = mean corpuscular volume; TSH = thyroid
stimulating hormone; RBC folate = red blood cell folate; BM = bone marrow;

BMA = bone marrow aspiration;, BMBx = bone marrow biopsy
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10 | va 3 ~ v ‘[ \/L A X A o
A wuh guemssimssavadsthelse laiaauiaseay
creatinine clearance %4a&nN 60 mL/min ¢a 1.73 m’ hay
NNMIANENANNFLRUTUITLH erythropoietin, ANNTA
WaveMaTnuadle Wud 79ee creatinine clearance
31NN 40 mL/min §0 173 m’ awAmIsaUaualagd
MIANTULRS erythropoietin Ka3ediL hemoglobin AARS
WFATISYAU creatinine clearance OIaeh 40 mL/min 69
173 m* wwhdihelimasarausuasdannsdealaaiia

o &, . \/Lbn;sflw @L aAaa o o
26U erythropoietin 1@ A3 LENUN IWMTIHARLNE
A A v A G A A .
Foanladaslag riedidinianuanaUng (normocytic)
WAYHAN creatinine clearance < 60 mL/min §a 1.73 m’
Sanffulamusesiuang erythropoietin WNZWMNaGaLAMD T
Aiaas [aesee erythropoietin Unfiazagifi 3-30 U/L

4. N wmsItasungEannmasniay (Anemia of
inflammation)
FZN [~ 91;’; [~ A a A [ A
&Ju‘ﬂ’lHLﬂ%\lGWW“ﬂm@‘ﬂa\‘nN@Lﬁﬂ@LLNﬂﬂ@Mi@LM@Lﬁ@@
LLN(?T’JL&H (normocytic LAY microcytic) WASNANIIHNTIA
iron study loe ferritin 81NN 100 ng/L %38 iron UaEN
60 ug/dL #3a TIBC waanh 250 ug/dL %38 transferrin
saturation HeENN50LAY 20°
5. N0 wmNtastrmzdaannlse lnstunmeane
Wan
MI®FQ iron study WU serum ferritin “pani 100
ng/L %38 transferrin saturation <20%"
6. N MRS e IN M nIELTINTLN
NAWEN
M9§1999 iron study WU serum ferritin 30-100 ng/L
I transferrin saturation <16%"
7. nowmyiiadunazieannlanstgnidos (Myelo-
dysplastic syndrome)
Gl:ﬁ mzwﬁmm WHO classification of Tumours' IGWEJ
granuaafaUndvaslaslales (cytogenetic abnormality)

“ aw AoV ve A 4 o X
mamwmswm%mmmaﬂmﬂiz@mﬂau 9%

7.1 Refractory anemia (RA) Ansauasnuansoy

[ A :ila A ] g < A Aa ;ﬂl aa

sadndonuasifauUn@luwhin diafeasfindulnds uas
A G A £ 1 v 1Y
ANALRDANITIDDUUDENITOLRE 5

7.2 Refractory anemia with ringed sideroblasts
(RARS) finmsianasnuanuasaasindanuasiiadngly
whiiu adensiedulnd@ waswy ringed sideroblasts

NNNN3aLaE 156 WUARaAINFIRauaaNSaLaY 5
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7.3 Refractory anemia with multilineage dysplasia
(RCMD) ffinidaneneiaud 2 sneaull wudnsmzasada
“ " A e X a
GananReUnfnnniSauas 10 dous 2 sl wowie
Hanrmmesauiaeni3aeas 5 wagd ringed sideroblasts
Heuniiaeas 15
7.4 Refractory anemia with multilineage dysplasia
with ringed sideroblasts (RCMD-RS) Silaidaneneise
‘g £ [~ A Aa Aa %
2 el nudnwnasadadenimisUnfiinnnidouay
gj | a ‘g [~ A o 1 v %
10 Giaus 2 wiisanly wudia@osemsnsutiaunidauay
5 waed ringed sideroblasts annA/WNTL 5aeag 15
7.5 Refractory anemia with excess blasts-1 (RAEB-
1) Ldiaiansh wasnUanumalntanRaUNAdaus 1
tg [~ A (% 1 v
aeanly wazmwuia@osemdnsausauas 5-9 GL‘LLVL‘Hﬂ%@Jﬂ
7.6 Refractory anemia with excess blasts-2 (RAEB-
2) AllaRans uasnUANEILIRLLAREATNRALUNGILE 1
3 [~ A (% 1 %
aeanll) wasnudiadasendsaudosay 10-19 1ﬂﬂnﬂiz@ﬂ
7.7 Myelodysplastic syndrome-unclassified (MDS-U)
[ A ; % (=3 A :iIA A A a
WALRaA LaznLUaNEMLYaINARARALNGATHALALN
Wadamiisautouniavas 5
7.8 Myelodysplasia associated with isolated del(5q)
a a Aa A ‘:\I ;iﬂl 1%
NNNLTA WU megakaryocyte ﬂﬂmmat,wmﬂuvlﬁumz@ﬂvlm
1awfl nucleus 713 lobe viag (hypolobated nuclei) WU
A o 1 ¥ 4 Ailt: Aa
Banamdnsauneaniisaras 5 waznules ulaafiiaund
duzfia del(5q) wULLAE
8. oW lumTIfiasiy Myelofibrosis 613l WHO Classific-
ation™
1% A 3 [ ¥ 6 1 v
FANNINDUMYAN 3 98 LaLiNUNEae 2 U8
noItRsEvan 3 98
1) WU megakaryocyte AN wasHanMeiagY
1) waesinwusnueNIRe (fibrosis) 33868 W3o lnTH
\ o o A A X a ¢
Tamudnwoeiafio ﬁazwuwﬁaaﬁlﬂﬂmz@mwmu loeilmad
#18 granulocyte ANauagd erythroid 86083
2) \l&i dinoindaselan polycythemia vera, BCR-
ABL+ chronic myelogenous leukemia, Myelodysplastic
syndrome e myeloid neoplasm Ea
3) WU JAK2 V617F %38 marker 8% W% MPL
WE15K/L %30 N3t liny marker Aaind doslainuh
. v A A - A Ay
aﬂwmzwqm@maaﬂwmzwLﬁamﬂﬁmmmmmmq}mﬂmm
faa plawusasudes Wiassetanhmang

faa o 1 ]
SNERNINARG LD H»LGWLLﬂ
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WUANMIUY leukoerythroblastosis

RN

WUIYAL lactate dehydrogenase AN

)
2)
3) WU
) wushale

HamsiuLAz e Isideye
A Yoy ;’i ) a i ! 3.11 !
Sfhevine 42 ewlumsiing Sengaeflugisdoud
44-90 T ;ngadogn 70 U sedunnngnagi 6-11 g/dL
lnsdwdeegf 85 g/dL anmslfuuuusumsauduanveg
. . 4 ary e
989MEAR (fow sheet) fonanshi 1 Afthefildsunsiane
lanszgrvienain 13 ew ftheld5umanma hemoglobin typing
vioin 6 a1 lumsitiasismadnuasnzganuhldng

M919% 1 Demographic data

é’qLquqﬁﬁ 1 I@ammema”ﬂmamm%@ﬁwumﬂﬁq@ﬁa me
F0ANMIINLEU (Anemia of inflammation, Al) LazNTILI
AUSTANITANNMIANEU(AD fugaaniaidon (Anemia of
chronic kidney, ACK) NUWNTIUA® 16 118 T09a9:178 AIET0
ANMINAMEN (Iron deficiency anemia, IDA) LaeMILTIN
THUNITANNMINAWAAN (IDA) LLat%ﬂmﬂvL@]lﬁlaN (ACK) 1y
WNTuAe 2 118 wazslasnuathsas 1 Meldun nmgdean
MIBNLEL (AD) TINALAMETAAN myelodysplastic syndrome
(MDS), MmN myelodysplastic syndrome (MDS)
NANUFANNNAWAN (IDA), MILEANNMIINEL (A FINML
lanszgnifhusisiin (Agnogenic myeloid metaplasia) uagifis:

1u59lnaanNRARLNEY (Acute myeloid leukemia, M)

Parameters Mean £ SD Percent abnormalities
Age (year) 70t 12 =
Hb (g/dL) 88113 -
MCV (FL) 811108 MCV<80 : 42%
MCV>100: 4.7%
Ferritin (ng/mL) 407 =334 Ferritin>100: 80%
Serum iron (ug/dL) 49 % 31 Serum iron<60:59%
TIBC (ug/dL) 224 + 87 TIBC<250:59%
Tsat (%) 25+ 21 Tsat<20: 45%
MDS+IDA AML MDS
3% A,\N 2% 2% E‘
2%

ACK+IDA
5%
IDA
5%

Al = anemia of inflammation; ACK = anemic of chronic kidney disease; IDA = Iron deficiency anemia;

MDS = Myelodysplastic syndrome; AMM = Agnogenic myeloid metaplasia; AML = acute myeloid leukemia

UNUDRA 1 UEAIEEMENTIN 3 TnTaTIany
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syndrome 2 A% WLNMNNBTASEUENTfinTas Myelodysplastic
syndrome i Myelodysplastic syndrome %@ Refractory
anemia with multilineage dysplasia (RCMD) 1 @ Liag
Duaiia Refractory anemia with excess blasts-2 (RAEB-2)
104
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o X A 4 ad @
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B awva A P v | X
mwaaﬂgmmiamﬂmwm&J W% serum transferrin

Jumn wadsuialy uay mudng Uszeensan

receptor, Zinc protoporphyrin weifinudn laiimaesia
aa c!l 1 o Aa a =3
Wlefusueuazazamn lumaUszfiug S meesnqman
Tusmehiumsenaiafmnaumdnmelanszgn®®ins
AnmumMImafudunmeEalaens i mean corpuscular
volume(MCV) lusiandn wuhfamudumegaame i
18l serum ferritin 6wt ueidSUAWERAU A MCV
A | a \IL | | SLD &K = \:Lyw
WNEDEN LR aNaNTT Y WM IUDIE eI ET0 Lo
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a v 3 - 4 KXo 4
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deean TASuashusamsdaasIameasUienms Ao
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Anemia of Inpatient

Chantana Polprasert and Kannadit Prayongratana

Division of Hematology, Department of Medicine, Srinakarinwirot University

Abstract : Anemia is a common problem coinciding with other problems, which brings patients to hospitals.
Anemia 1s usually an ignored problem by internists eventhough there is evidence showing significant impact of
anemia on many Systems.

We proposed a flow chart for investigating the causes of anemia of inpatients, which should be convenient
for the internists. The flow chart is based on the pathophysiological causes of anemia and is made orderly. It is
known that the causes of anemia can be more than one cause, this flow chart will help to find the main cause
of anemia for certain patients.

In this paper, we investigated the main causes of 42 anemic inpatients and found that most of the
causes are anemia of inflammation and a combination of anemia of inflammation and anemia of chronic kidney

disease, accounting for 16 patients. The responses of these patients to treatment will be followed.
Key Words : @ Anemia @ Inpatient @ Cause
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