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Abstract

Background: Anemia is a common public health problem in the elderly. Additionally, it has
been reported a high prevalence in all regions of Thailand. Most of anemia causes on the
elderly are anemia related-iron deficiency and anemia related-chronic disease. However, in
areas with prevalence of thalassemia, prevalence information of anemia, and its contributing
factors related-anemia on the elderly are still scant.

Objective: To determine the prevalence of anemia related-iron deficiency and thalassemia,
including contributing factors which associate with anemia on the elderly in eastern
Thailand.

Method: This study was conducted in elderly people who living in the community of
Chonburi. Participants were 370 apparently healthy individuals with aged 60 years old or
higher. They were collected data by means of interviews. Blood samples were obtained to
determine red blood cell parameters, C-reactive protein, serum ferritin, hemoglobin typing
and genetic analysis of thalassemia.

Result: Out of the 370 participants, 78 (21.08%) were males and 292 (78.92%) were females.
Base on WHO criteria, 131(35.41%) of the participants were identified as anemia. People with
anemia was present in 43.55% of males and 33.22 % of females. Within the age group 60-69
years, 70-79 years and> 80 years, we found that anemia increased with age (32.17%, 36.61%
and 57.14%, respectively). Factors considered to be significant contributors to anemia were
classified as anemia related-iron deficiency (3.05%), thalassemia (25.95%), anemia related-
chronic disease (17.56%) and unknown cause (35.11).In addition, more than one common
factor was found to be contributing factors on elderly with anemia (18.32%).In addition,
there are more than one common factor that causes anemia in each elderly person
(18.32%).

Conclusion: This study provides the information of anemia on the elderly in eastern area,
including contributing factors and hematologic features. These data will be useful in

appropriate for controlling and caring for an elderly population in the region.

Key words:Anemia, Elderly, Iron deficiency anemia, Thalassemia, Serum ferritin
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BMI
Hb
Hct
MCV
MCH
MCHC
RBC
RDW
SF
TIBC
WHO

AasuedyanualuazAgailglun1side

Body Mass Index

Hemoglobin

Hematocrit

Mean Corpuscular Volume
Mean Corpuscular Hemoglobin
Mean Corpuscular Hemoglobin Concentration
Red Blood Cell

Red Blood Cell Distribute Width
Serum Ferritin

Total Iron Binding Capacity
World Health Organization
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Uszilluszausigmaniasaulusiinieainsedu Serum ferritin 526U serum ferritin 191031930

a

Wiy 45 ng/ml uansfiin11zlaiinga1991nn1sv1esIgman (Guyatt et al. 1992) lnefiog1a@sy
¥ina reactive #on130539 Creactive protein zgndinesn n1suassnaniugmdunivesdad
N o g w | i 1% ? A | Y a 1 @ ¢ a
devilinndiuuseneuildlunisaiadaden dwalminauliaunavesnisduaseiaislnadu
o § v a a a =~ Y vaaa U oo a 1 1 =
linsuanglulnaduanasiasiinnnedala gndduwlsdadileldaiunsavsuanfienauguuss
3 v A a ] i .. . v N a v
YBINITVINGUANLS LBUTLIUAULANGIITEWIN Iron Deficiency Anemia kag 518aT L8609
1435n131aMeiealfuiinisiiin As JiAsnsilaenisusziliuain iron  metabolism gy len

serum ferritin $2uA7UN1514 Molecular technique (Polymerase chain reaction :PCR)

Ussleanifinnndnazlasu
mmﬁw’%awaﬁlﬁmﬂmwmaaqﬂ%’jﬂﬁf\]slﬂuiwmummﬁmaamaziaﬁmmamﬂmiﬁmmﬁm
wianuarduliesdadile nanisuseiluanuduiusseninanglafinansiunzunuaniasdu
udssdatidieluggeengaulnglulunmauianauay Svinvays dsazdananisidelageolsiun
Mﬂ’sEN’luqleﬂ’]WﬁLﬁlﬁleljaﬂﬁ‘i_lﬂ’]’iﬁﬂ‘tﬂ’lﬂ%\‘]‘ﬁ LﬁalﬂwﬁaaﬂaLﬁuLﬁzﬂum'ﬁﬁmummmmﬁumﬁqLLa

aunuarlesiuniglainsludaeenesely



A5aiun15998 (Materials & Method)

A5AIUN153Y
% [

1. Anwludgeeny lneimunnusidadifedgergguaimuduseiiiongsus 60 Jauld e1dued

1%
a =)

TunsuRnveuvesmauiatauguliiinnednauniefngelinesuussnusidaasumanuineu

waraawoluludusaudnsulAsanIg

Y 1

2. nguegIazUIniiBgs

foyamundngrunzifousiugs a Yufl 31 Suneu 2557 waunauaugudissrInsiaun
43,495 AU (NsUN13UNATEY nIznsrumIaive, 2557) sgndlsinulinsiudulssansiaeny
fau Avuangudiegnalaglinsuuiavesngulserng 1NUBYAMINNYNVBINTILLATINe Y
Useinalnguszanusesag 40 (14) l¥gnsves W.G. cochran (1953)

2
n =PU-P)Z
2
d
N WNY IUIUNGNAIBENTNABINTT
A va o

P unuy dndiuvesussinsiigidefeanisazdu wiriu 0.40

Y

7 WU ANURRUNSEAUNYEIANI9EDR 0.05 UAWINAU 1.96 (95%)

o

d wiu dedruvesnnunainnasufsaulmindule 0.05 (5%)

Frfusununduiiedneiifens
N = 0.40x(1-0.40)x(1.96)"
(0.05)
= 0.40x0.60x3.84
0.0025
= 368.64
= 369 AU

d Y} =

fiszuaudosiu 95 % LLazﬂmmamLﬂﬁaumaﬂﬂwiejuﬁaaﬂwﬁaam%’ﬂﬁ 5% YUINUDY
Freghafimanzaude 369  AudddunisAnwefediimunsiuiuiiedne 370 519 Fsderfusiuay
Fregefiiisanesonisinm

3. msivindans

NI IUNMTRIITaNlngAMENTTINTAANTUNRTETTTUNTITeluNYYE Winendeysm

SUALASINITIVY Sci 083/2560
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4. \iudeyaiiugiunsdsaudeyaguaimuasyse fAnsdedonnazyinisdeimidnindugaile

Usadiunmslarunnistaefunaeduiuianis (body mass index: ke/m?) anti ¥inisuiusiedis

Fen Usuns 8 fiaddnsiivlanaenifiudonsialifanstudenudeuiuing 5 faddns waznaeniia

ansfudenudsuia EDTA Usuns 3 Jadans

5. fhegradendifansiudenudwila EDTA Usu1ns 3 ad8m3 1339 complete blood count

fapsorinszidadensmlui (XS-1000i , Sysmex, Europe)

6. fhegradeniliflanstudonudnzgndsmsainseiumessiuludsu (serum ferritin) ¢e3s
electrochemiluminescence immunoassay (Cobas e immunoassay analyzer)

7. 1373 C-Reactive protein WieUszfiunmzdnauressneneneds latex agslutination

8. feg1udenAsyU (EDTA blood) rgnawmsiaviiaviiaglulnatu (Hb typing) feLpsoingzi

wilnglulnatusnluii® Capillary electrophoresis (SEBIA)

< o

9. MInsIIddsFadleseauluana tneunfeg1niennTuLLeTENALEUERAI87T salting out
FeegsfiduefinieldazgninnnnaiiengiviavesBusidatiflofeisidensnuitues
Fucharoen wagmaade (Fucharoen et al, 1989, Fuchharoen et al,, 1994 ) wag Panyasai ez
(2002)
10. UszsnananTiamavissujoanmaifioidadennzlainasnnzniasigmanuaznizlainens
9INNTVINFIMANKEZNSTE U aile

et Iaden1azlaingninnizinsigmaniasn1:1aineeinnIsuInsInmanae

Anemia; AN Age > 12 years: Hb< 12 g/dl

LAY Age > 12 years: Hb< 13 ¢/dl
WAL/ U8 Age > 5 years: Iron diciency: SF < 15 g/dl
(ﬁmﬂz World Health Organization. Iron deficiency anemia, assessment, prevention and

control: a guide for program manager. Geneva, World Haelth Organization, 2011.)

11, UAAINAAINYNN1IELaRATIIN1ILUINTILUANNTILEDAIININNITVIAGIAMEN wasTEU
U oA A & v | 4 o oA Y 1% a a A a Y v

wlssndadilonusesazuazdrateiiunseduiesas 95 wansloyanialaiininefiieitenig

AlafguazdlsnuuNInIgIU TAs1enaiifsle Chi-square test, Mann whitney test way

o o A

Odd ratio (OR) MuunszAUtiudaAgyy P < 0.05
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A157199 1 wllalazarnuiandleluaiuavesinsiues (primer sequence) Mlglun1s@ne

primer sequence
A7 5’ -CTCTGTGTTCTCAGTATTGGAG-3’
A9 5’ -ATATATTGGGTCTGGAAGTGTGTATC-3’
A1B 5’-GGTTCCCTGAGCCCCGACACG-3’
T1 5’-TGACTGCATCATAATTCCAGCAG-3’
T2 5’-TGAGGCAGGAGATTCGCTTGA-3’
A 5’-CCCAGAGCCAGGTTTGTTTATCTG-3’
B 5’-GAGGCCCAAGGGGCAAGAAGCAT-3’
C 5’-GCTAGAGCATTGGTGGGGTCATGCC-3’
D 5’-TTCTGACTCTGCCCACAGCCTGA-3’
0G26 5’-CTCAACAGATGCCAGCCAAACAGAGAC-3’
oG27 5’-GAACCATTACACCAAGTGAAGGACG-3’
G2 5’-GCTGACCTCCAAATACCGTC-3’
aG17 5’-AGATGGCGCCTTCCTCTCAGG-3’
oG18 5’-ACTTCATCCACGTTCACCTA-3’
C3 5’-CCATTGTTGGCACATTCCGG-3’




1,500bp
1,000bp

«—— 660 bp
500 bp

<« 480 bp

300 bp - L . pEEN

200 bp
100 bp

gilﬁ 1 Wan15R$293LAT1E DNA 19e35 Polymerase Chain reaction (PCR) 4nsneunaneds Gel
electrophoresis U839 O -thalassemia 1
Lane M = GeneRuler 100 bp DNA Ladder
Lane 1 = Positive control for a-thalassemia 1 (SEA deletion)
Lane 2 = Positive control for a-thalassemia 1 (THAI deletion)
Lane 3 = Negative control for a-thalassemia 1 (SEA and THAI deletion)
Lane 4,5 and 7 = Negative for a-thalassemia 1 (SEA and THAI deletion)

Lane 6 = Positive for a-thalassemia 1 (SEA deletion)



M1 2 3 45 6 7

1,779 bp
1,500bp 1,529 bp
1,000bp 933 bp

500 bp

300 bp

200 bp

100 bp

Ul 2 WAMIATI9TLAT1291 DNA a8 5 Polymerase Chain reaction (PCR) 1hang1unadneds Gel
electrophoresis 984 O -thalassemia 2 (deletion type)
Lane M = GeneRuler 100 bp DNA Ladder
Lane 1 = Positive control for a-thalassemia 2 (3.7 kb deletion)
Lane 2 = Positive control for a-thalassemia 2 (4.2 kb deletion)
Lane3, 7 = Positive for a-thalassemia 2(4.2 kb deletion)

Lane4 - 6 = Positive for a-thalassemia 2(3.7 kb deletion)

10



M123456789

1,000bp
500 bp
300 bp 319 b
T TIIIL P
200 bp 253 bp
180 bp

Ul 3 wan1sms299AT s DNA 1038 Polymerase Chain reaction (PCR) thaneunasmeds Gel
electrophoresis Y810l -thalassemia 2 (non-deletion type
Lane M = GeneRuler 100 bp DNA Ladder
Lane 1 = Positive control for a-thalassemia 1 (HbPakse")
Lane 2 = Positive control for a-thalassemia 1 (Hb CS)
Lane 3 = Negative control for a-thalassemia 1 (Hb CS and HbPakse')

Lane 4-9 = Negative for a-thalassemia 1 (Hb CS and HbPakse')

11



NANISAN®E

ANYNYaINElannelulsEYINTHgeeny

praadaslasinsUsznoude fasengmens 78 au temnds 292 au Tnsvisaosnguiiony
Tutig 60-69 Tsuau 230 Au 70-79 T S1uan 112 AU wazogsaus 80 Viuludruu 28 au sedi
nmsanwdwundudssandneu Sseudnwn Usaues wazUSualnnuiosas 83.24, 5.68, 8.92
uay 2.16 mudu fovay 63.51 1 Melinderelduundeyadineliioonunsuniswanngi
nsynTramalng Melaadsrediesndt 30,000 UMierar 63.51 wazunnISEWIU 30,000

vmrelsoaz 36.49 wazoanaiinsaiulugluifuniosnuueanssed (15197 2)

¥
=

A13197 2 ToyaiugIuveTEYINTANITIUIY 370 AU

<3

General characteristic N %
Sex
Male 78 21.08
Female 292 78.92
Age
60-69 years 230 62.16
70-79 years 112 30.27
> 80 years 28 757
BMI
< 18.50 18 5.14
18.50-22.99 115 30.81
>23.00 237 64.05

Education level

Primary school 308 83.24
Secondary school 21 5.68
Bachelor degree 33 8.92
Master degree 8 2.16

Family income (in THB/year)
<30,000 235 63.51
>30,000 135 36.49
Alcohol consumption
Yes 16 4.32
No 354 95.68

12



devszliunnglafinnsanoiaadinslasinisienua 370 eu wuiilnnglafinns 131 au
($owaz 35.41) (95% CI 30.51-40.30) Usziiiunmelaninanslagldszau Hb <12 g/dl Tuwengalay
13 g/dl Twwavne wunmeglainanslunavisdosas 43.55 angladnanslunanieiosas 33.22
FuUNPLT87g 60-69 U 70-79 T uazheus 80 JiulU wunmzlafinansludasonefimuniosas
32.17 (74/230 Au), Sevay 36.61(41/112 Aw) wazesay 57.14 (16/28 Au) FLunnguniuine lu
HasenginAranunIladinaesesay 30 (57/190 au), Segay 35.37 (29/82 Au) uazievay 55
(11/20 AW) MUAWU asengumamenunnelainanefesas 42.5 (17/40 au), Sevar 40 (12/30
Au) Lavouas 62.5 (5/8 Au) mudwiy dannzlainandluggeorgmaveuazmandaiiuunliiumy

WNTUANMDIYTANTY (UNUNHN 1)

HA ia(%
20 nemia(%) 62.5
57.14 g
60
50 42.5 40
36.61
a0 | 3217 3 35.37
30
20
10
0
NI NI I
o o o
= £ 2 — £ 2 (= £ >
(N8 L .
21¢ 60-69 1/ 21g70-79 1/ 21g >80 1)

unuQlin 1 Sesazvasnizladinanediuunanangsany

TnsganuduiussEninanglainaauartadeiugiu laun e 81y dviluianig seau
n1sAnw Telaladesdel uagnishulaTosiuueanesed inumuduiussenitn1zlainaneiu

e AYlliian1y sERUNIIANY LagN1IANATIRLLEANDERE WNUANANTUSAUaTLLasTela

[
=

pgeillyd Ay (1151997 3) leenuauYnveInIElain 1 NLEUAL g ILRNTY (WWUHNL;

6 o

32.17%, 36.61% WAy 57.14%; x~ test; p=0.032) Wagwumnuynveinglainarsduriusiugd

Y Y 2 ¥ a A ! dl ¥ Y A a ¥
sulaties (3 test; p=0.027) deyanlaiiningrAadevesanudntuslulnaduluggonginandgs

o

=

nlidfinglainarariniu 12.91+0.78 g/dl Tugasonegimagawingu 14.16 + 0.89 g/dl (m13197 4) i
AgsorginaAvaninglainanasgduuiunans (moderate anemia) 10 au dszaudlulnadueg

Tue9 8.0-9.9 g¢/dl usnaniduluginnzlainanaiisadntss (mild anemia) (Hb 10.0-11.9
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£

¢/d)) lugasengumemeiinnglainaeseauliuna 4 au Iseaudlulnatueglugie 9.5-9.9 ¢/dl
uenniandugfinnglafinnaisndntios Weiisufsuseaudlalinaduluusasnduuesiaeny
6069 U 70-79 U wavseus 80 Fuly mAndeitiinnazlafinanwwarlifinnzlafinansisziu
glulnadulenansnueg9idsdAy (Mann-Whitney U test; p<0.001) (11.07+0.67 g/dl uaz
12.9240.81 ¢/dl, 10.76+0.99 ¢/dl way 12.92+0.76 ¢/d|, 10.69+1.14 ¢/dl wag 12.79+0.52 g¢/dl
audsy)  wasiwaeiiinnzlafinanawazliininzlafinanadiseaudlulnaduwnnsnstuegned
Hod1Agy (Mann-Whitney U test; p<0.001) ltuLfeaiu (11.49+1.18 ¢/dl uaz 14.24+0.87 g/dl|,
11.83+0.80 g/dl uay 14.18+0.98 g/d|, 12.30+0.91 g/dl Way 13.63+0.35 g/dl MIUAIAU) (P59
1) 5 ieeidug veudinidenunadisuifisudgengfifinnglainnuaziifinnzlainadlume
APaNUIN AnanswesTudadenauwns (Rbc count), indenumasdauuu (Het), Usuinsvesead
diadonuns (MCV), UsunanadevesdlulnaduludadenunsMCH), mnududuadsvesdlulnadu
Tudimdenuns (MCHO) uwazA1unIN9weInIsnsEAevuIndindenias (RDW) uanfneiueeal

Y]

Hod1Agy (Mann-Whitney U test; p<0.001(RBC count, Hct, MCV, MCH, MCHC) wag p=0.009
(ROW) Tuffgeengimameisiouiisudiiiinnzlainanauarlifinnglafinas nuitdinanswes RBC
count, Hb, Hct ag MCHC wansnsiuegnsitsdndgy (Mann-Whitney U test; p<0.001(RBC count,
Hb, Het) kag p=0.001 (MCHQC)) wailainuadnuunng1eseninem MCV, MCH uas RDW  uwazdnngy
amzlainaemuUinnsvesanidaionuas (MCV) wudl Seeas 41.58 fifn MCV aglutis 50-79
wiilndns Seeaz 58.02 fid1 MCV aglutias 80-100 wislnang uazlinunizdaifan MCV 3nnin

100 Wulpans

14



M13199 3 JeyaniuguuserInsaly uazangladinga

Anemia No anemia OR ;f—test
Parameters
n (%) n (%) (95% Cl) p-values
Sex
Male 34 (43.59) 44(56.41) 0.089
Female 97(33.22) 195(66.78) 1.63(0.94-2.81)
Age
60-69 years 74(32.17) 156(67.83) 1.82(0.76-4.34) 0.032*
70-79 years 41(36.61) 71(63.39) 0.89(0.54-1.45)
> 80 years 16(57.14) 12(42.86)
BMI
< 18.50 8(44.44) 10(55.56) 0.127
18.50-22.99 48(41.74) 67(58.26) 1.24(0.44-3.46)
>23.00 75(31.65) 162(68.35) 1.44(0.89-2.34)
Education level
Primary school 116(37.66) 192(62.34) 0.83(0.14-5.03) 0.214
Secondary school 4(19.05) 17(80.95) 1.36(0.59-3.13)
Bachelor degree 9(27.27) 24(72.73) 0.59(0.15-2.27)
Master degree 2(25) 6(75.0)
Family income (in THB/year)
<30,000 93(39.57) 142(60.43) 0.69(0.42-1.14) 0.027*
>30,000 38(28.15) 97(71.85)
Alcohol consumption
Yes 3(18.75) 13(81.25) 0.334
No 124(35.03) 230(64.97) 0.39(0.10-1.42)

OR : odd ratio, Cl : Confidence interval

*Statistically significant correlation (p<0.05)
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M1519% 4 Joyanelafinineg) N12LlafinITUUNANALALY 9018 VBIUTEIINTANYITNIU 370 AY

Sex Group Age n RBC(x1012/L) Hb (g/dl) Hct (%) MCV (fl) MCH (pg) MCHC(g/dl) RDW (%)
Female No Total 195  4.59+0.44 12.91+0.78  38.74+2.19 84.95+7.11 28.33+2.53 33.26+1.12 13.60+1.93
anemia 60-69 133 4.64+0.46 12.92+0.81  38.86+2.20 84.33+7.57 28.06+2.70 33.20+0.85 13.73+2.23

70-79 53 4.47+0.38 12.92+0.76  38.56+2.28 86.66+5.92 29.01+2.04 33.31+1.60 13.29+0.99

>80 9 4.51+0.27 12.79+0.52  38.02+1.03 84.04+5.12 28.44+1.79 33.87+1.07 13.61+0.78

Anemia Total 97 4.55+3.23 10.93+0.84  32.90+3.16 79.71+10.59  26.29+3.55 32.96+0.90 14.17+1.87

60-69 57 4.29+0.62 11.07+0.67  33.03+3.43 79.15+10.82  26.20+3.56 33.09+0.79 13.98+1.82

70-79 29 4.22+0.57 10.76+0.99  32.79+2.59 78.87+10.02  25.86+3.45 32.75+1.09 14.57+2.01

>80 11 3.89+0.59 10.69+1.14  32.55+3.28 84.83+10.38  27.88+3.67 32.82+0.82 14.11+1.76

Male  No Total 44 4.97+0.60 14.18+0.89  41.82+2.31 82.94+14.74  30.19+9.98 33.83+0.77 13.95+1.75
anemia 60-69 23 4.93+0.47 14.24+0.87  42.02+2.17 81.87+18.33  31.70+13.36  33.77+0.85 13.80+1.52

70-79 18 5.11+0.75 14.18+0.98  41.78+2.64 82.93+9.97 28.17+3.66 33.94+0.71 14.21+2.13

>80 3 4.44+0.14 13.63+0.35  40.50+0.62 91.27+3.47 30.73+1.27 33.67+0.35 13.57+0.64

Anemia Total 34 4.26+0.64 11.73+1.03  35.21+3.03 83.76+9.90 27.88+3.23 33.29+0.86 14.04+1.21

60-69 17 4.22+0.80 11.49+1.18  34.79+3.49 84.32+12.28  27.80+3.80 33.00+0.86 14.10+1.41

70-79 12 4.34+0.43 11.83+0.80  35.42+2.65 82.17+7.50 27.45+2.64 33.41+0.72 14.05+1.11

>80 5 4.25+0.50 12.30+0.91  36.16+2.33 85.68+6.02 29.16+2.51 34.02+0.85 13.80+0.74




AUYNVRIN1EARNRIAINMTVIRsINMANTuUSZYINSHgeeny
ATIVBATIEVSEAUNETIAY (ferritin)  Tudy  Wesnsedumlassiuludsugeumueny

aaulumsitadennsvawdniudaeigfiansananseaudsumessiuviesniiviawiiu 45 uilu

(%

nsusiefiaddns (Guyatt et al, 1992) fasoed1uiu 13 Au (Sagag 3.51) WUNIZVIASIAMENLE K

nuNElafingde wasnulae1y 10 au (Seway 2.70) f1n1elafinaea1nnIsvInman (M31995)

a

AaduseaudsumessRuludgeengiinngvinssmaniiniu 35.19 wilunsusefiadans (95% Cl

30.73-39.67) uavAnadoszaudsumessiuludaienaninizlafina1eainnisvinsiamaniviniu

a

21.14 wilunsusiediaddng (95% Cl 13.00 -29.28) Fslunauratengnin1ielainianainnisuinge

3 o yaa a 3 o v Ao caa =
bARNAIUIU 10 AU QV]@JﬂW’J%IaMG]?\]'N?\]']ﬂﬂ’]i“U'Wﬂﬁ’]Gi]Lﬁﬁﬂ"iﬂﬂ’)u 4 AU SEAUYIULNBIIAULRAY 11.77

a

wilunfusedaddns (7.23-13.48 ng/m) lalinansainnisuiasigmansiuduiduwdedlulnadug

v A

WU 1 AU SEAUTTIWesIAuWAUY 13.13 wilunsureliaddns 1afine1391nn13v1n56 AN

FUAUITALTDTITIUIU 2 AU SEAUTSUNBSIAUWINAU 28.61, 38.23 ulunsusaliadans wazlafinana

nnsvesImansuiuiiduulsdlulnaduduazlsnsess ssaudsumessfuindu 15.89, 33.32,

35.17 W lunsumeladans

M19°99 5 Augnangladinans anzuiamaniazanglainansainnisuinrantulssynsggieny

Faniavays 311 370 AU

Abnormal condition n % 95% Confidence interval
Anemia 131 35.41 30.51-40.30

Iron deficiency 13 3.51 2.0-5.0

Iron deficiency anemia 10 2.70 1.0-4.0

AMUYNYaBuLHssdadle luusTvInTlgeeny

Ainsviaiiavedlulnaluy waznsiadusidadidelnesigorsamun 370 fegre fnnu
Raunfvasdlulnadu 81 18 lawA EA 59 5718 CSAA 6 518 CSEA 2 518 EE 7 S8 EF 1 979
FABart’s 1 578 AJA (A8 A,=5.8+0.27%) 5 318 anludevas 21.89 asradnszitusanisida
Bflennaonazanalinneituunsdatilolunedfidn Hb A 3.5% HanInTIadulseny
Wngdansaadiles 121 919 (Sesaz 5.68), wivzdansiaadile 2 (¥la 3.7 ey 4.2 kb
deletion) 19 579 (508ay 5.68), WInLlUANSaaTWY 4 578 (Seway 1.62), nuzdlulnatunaud
WAUAUSe 8 918 (Foway 2.16) winzdlulniud 63 18 (Sewvay 17.03) lelulenadlulnadud 7 sy

(Govar 1.89) Wnedlulndsnaadiiowaninanisned 6
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A1319% 6 AunuazIlulvndsdadiievesUssvinsAinwdnuau 370 g9

ulnd Hb typing | HOA/E (%) | n | Sowas
Normal AA 2.62+0.36 255 68.92
Heterozygous a-thall (SEA deletion) AA 2.26+0.19 18 4.86
Heterozygous a-thal2 (3.7 kb deletion) AA 2.4+0.36 14 3.78
Heterozygous a-thal2 (4.2 kb deletion) AA 2.6 1 0.27
Heterozygous Hb ConstantSpring CSAA 1.874+0.32 6 1.62
Heterozygous Hb E EA 27.65+1.65 54 14.59
Heterozygous a-thall (SEA deletion) with Hb E EA 19.1541.63 2 0.54
Heterozygous a-thal2 (3.7 kb deletion) with Hb E EA 26.1+0.41 4 1.08
Heterozygous Hb Constant Spring with Hb E CSEA 25.5+1.84 2 0.54
Homozygous Hb E EE 95.3+4.63 6 1.62
Heterozygous o-thal2 (4.2 kb deletion) with EE 100 1 0.27
Homozygous Hb E
Compound heterozygous a-thal 1(SEA)/a-thal2 | EABart’t 20.4 1 0.27
(3.7 kb deletion) with Hb E
Heterozygous B-thalassemia AA 5.8+2.7 5 1.35
i (1)
B41/42 )
B|\/SI|#654 (2)
Compound heterozygous B with Hb E EF 729 (F27.1) | 1 0.27

aazlainandulszennsdgeeny anudunusiunmzviamanuasBuuesaadilie
Mnmsvsziiunmslafinalueanasinslasamsiomn 370 au Useiliunmgladnans
lngldseau Hb <12 g/dl Tumandauay 13 ¢/dl lumane nuiggeenginieladinaig 131 Ay
Mnnmsivteyamlulaslduuuasuny uagnanisnsIsdnszimaiesufiinig fgeeneiiiane
TadinanssufuilsaiFesasmiu 23 au Aadudosas 17.56 nmglafinansiufunsituulesdad
Fedwu 30 auAnlufesas 2595 nnglafinnsswiunisiBudsndadifouasilsatoses
shediuau 18 au Andufesay 13.70 nnglafinadininsiaman 4 au Andudesas 3.05 N
Tafinnsiiinsinuanuasiiduudsdlalnadud 1 au Andudesay 0.76 anglafinarsiiviasimman
waziiBuursEllnaduduaslsaiFesesudiuan 5 au Andudosar 3.82 uaznmslafingnaitlingu
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M13°99 7 ansrain1azlafinansuesssnsfing msfivesveudadonuniwazseiudsuessiu

RBC Hb Hct MCV MCH MCHC RDW ferritin
n (x10"/L) (g/dV) (%) (f) (pg) (g/dV) (%) (ng/ml)
Female 133 4.54 12.96 38.86 85.97 28.70 33.33 13.46 193.67
No anemia’ +0.37 +0.80 +2.25 +5.80 +2.11 +0.89 +2.14 (28.19-727.7)
Male 33 4.85 14.15 41.79 86.60 29.33 33.85 13.64 287.82
+0.43 +0.96 +2.38 +6.48 +2.44 +0.69 +1.36 (101.0-694.2)
Female 54 4.55 12.90 38.67 85.43 28.49 33.19 13.57 197.27
No anemia, Chronic disease” +0.37 +0.75 +2.10 +6.00 +2.00 +1.58 +0.97 (21.02-694.0)
Male 9 5.08 14.30 42.01 83.64 28.48 34.06 13.80 261.29
+0.73 +0.65 +2.18 +8.68 +2.99 +0.39 +1.82 (38.95-731.5)
Female 17 3.72 10.82 32.77 88.48 29.19 32.98 13.12 235.82
Anemia with chronic disease +0.39 +0.94 +2.76 +4.18 +1.49 +0.74 +1.14  (103.7-530.6)
Male 6 3.83 10.52 32.13 86.10 28.15 32.70 14.15 181.12
+0.88 +1.14 +3.14 +12.30 +4.04 +0.79 +1.22 (66.94-417.8)
Anemia with thalassemia/thalassemia and chronic disease
Heterozygous Ol-thall Female 6 5.25 11.05 34.18 65.68 21.25 32.30 16.07 193.77
+0.50 +0.43 +1.07 +7.15 +2.28 +0.47 +1.84 (79.12-453.6)
Male 1 5.46 12.30 36.70 67.20 22.50 33.50 15.00 328.40
Heterozygous OL-thall with Hb E Female 1 5.50 11.70 35.30 64.20 21.30 33.10 15.60 274.40
Heterozygous B—thalassemia Female 1 4.50 11.30 34.10 75.80 25.10 33.10 15.80 191.40



1¢

Heterozygous Hb E Female 11 4.31 11.17 33.66 78.19 2593 33.15 13.66 185.54

+0.31 +0.52 +1.47 +3.06 +1.10 +0.70 +0.76  (82.94-332.7)
Male 2 4.79 12.60 37.05 77.85 26.50 34.00 14.10 113.52
+0.58 +0.0 +0.35 +8.7 +3.25 +0.28 +0.99 (92.04-215.7)
Homozygous Hb E Female 4 4.98 10.48 30.18 60.98 21.20 34.70 17.10 230.58
+0.49 +0.82 +1.87 +5.39 +2.52 +1.13 +1.13  (124.5-414.2)
Male 1 5.43 11.10 31.50 58.00 20.40 35.20 16.70 625.80
Homozygous Hb E with Ol-thal 2(4.2
kb deletion) Male 1 4.24 9.90 29.50 69.60 23.30 33.60 15.60 221.10
Heterozygous Ol-thal2 (3.7 kb Female 2 4.24 10.95 33.65 79.55 25.85 32.45 14.55 148.90
deletion) +0.12 +0.92 +2.05 +2.47 +1.48 +0.78 +1.77  (114.7-183.1)
Heterozygous HbConstant Spring Female 1 4.44 10.30 31.90 71.80 23.20 32.30 14.60 166.70
Male 1 4.93 12.80 38.60 78.30 26.00 33.20 14.50 218.90
B—thalassmia/Hb E Female 1 a.77 8.70 26.00 54.50 18.20 33.50 20.10 325.50
H disease Female 1 4.83 11.30 33.90 70.20 23.40 33.30 14.10 489.90
A thal 1 with chronic disease Female 3 4.70 10.43 32.03 68.53 22.33 32.53 14.97 174.67
+0.36 +0.55 +1.43 +8.30 +2.83 +0.38 +0.70 (115.2-237.5)
B—thalassemia with chronic disease ~ Female 3 4.88 10.17 31.47 65.27 21.00 32.20 15.77 177.43
+0.84 +1.04 +3.01 +6.01 +1.54 +0.61 +0.50 (62.09-304.2)
E-trait with chronic disease Female 5 4.28 11.10 33.28 78.50 26.16 33.32 13.72 344.00
+0.60 +0.73 +2.15 +6.49 +2.10 +0.19 +1.23 (113.9-660.5)



44

E-trait with chronic disease Male 3 4.89 12.50 37.60 76.87 25.57 33.27 13.60 138.27
+0.08 +0.20 +0.62 +0.55 +0.12 +0.40 +0.26  (95.01-215.7)
homozygous Hb E with chronic
disease Female 1 6.03 11.70 33.00 54.70 19.40 35.50 19.30 312.50
OL-thal2 with chronic disease Female 2 4.42 11.40 35.20 79.75 25.85 32.40 13.55 240.75
+0.01 +0.14 +0.14 +0.21 +0.35 +0.57 +0.49  (229.1-252.4)
Hb CS with chronic disease Female 1 3.74 8.70 27.40 73.30 23.30 31.80 14.40 318.00
Anemia with Iron deficiency /thalassemia and chronic disease
ID Female a4 4.05 9.93 30.85 76.50 24.58 32.05 16.30 11.77
+0.45 +1.33 +2.77 +6.83 +3.16 +1.71 +2.57 (7.23-13.48)
ID with Hb E Female 1 4.44 9.10 28.00 63.10 20.50 32.50 18.40 13.13
ID with chronic disease Male 2 4.63 12.50 37.15 80.30 27.00 33.65 14.80 2553
+0.20 +0.14 +1.06 +1.13 +0.85 +0.64 +0.57  (28.61-38.23)
ID with Hb E and chronic disease Female 2 4.34 10.85 32.90 75.90 25.55 32.79 14.85 33.42
+0.13 +0.21 +0.42 +1.41 +1.91 +0.83 +0.07 (15.89-35.17)
Male 1 4.48 11.20 33.20 74.10 25.00 33.70 15.30 33.32
Female 30 3.90 11.31 33.50 87.72 28.95 32.98 13.06 205.85
Unknown +0.29 +0.54 +4.25 +4.61 +1.76 +0.73 +0.98  (46.15-437.0)
Male 16 4.00 11.91 35.86 89.82 29.88 33.22 13.54 240.06
+0.32 +0.79 +2.47 +4.31 +1.78 +0.94 +1.19 (59.8-612.0)

’ Excluding a case with a-thalassemia 1 and B-thalassemia
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