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The Analysis of Anemia in Persons affected leprosy

Jong-Pill Kim, Jin-Mo Park, Il-Hwan Lee, Hye-Yun Park

Institute for Leprosy Research, Korean Hansen Welfare Association

Background

The anemia still remains the most common hematologic disorder in the world despite improvements
in general health and nutrition. Recently, the prevalence of anemia in the persons affected leprosy
aged over 60 years in Korea was reported 22.4% in 60-69 years and 47.4% in 70 years or older in
male and was reported 33.8% in 60-69 years and 46.0% in 70 years or older in female.

Objective

In the meantime, the studies were limited to the subjects in a specific region, and the number
of subjects was not enough, so it was not enough to evaluate the of anemia of persons affected
by leprosy in Korea. So this study was conducted to evaluate it’s prevalence, types, & presumed
causes in settlement villages nationwide.

Method

This study was conducted that the mobile team visited the resettlement villages nationwide from
2009 to 2019 and conducted on persons affected by leprosy and residents residing in resettlement
village. Obtained bloods & serums were assayed (hemoglobin, mean corpucular volume, red blood
cell distribution width, serum ferritin, serum iron, TIBC, serum vitamin B12, serum folate).

Result

The prevalence of anemia was 34.31%(male 36.49%, female 32.97%), the proportion of the
anemia classified by MCV was 2.6%(microcytic), 66.3%(normocytic), and 31.1%(macrocytic).
Among micro- & normocytic anemia, a cause of the anemia was attributed 12.5% to anemia of
iron deficiencies, 7.5% anemia of iron deficiencies with anemia of chronic diseases, and 5% to
anemia of chronic diseases, among normo- & macrocytic anemaia, was attributed 8.6% to anemia
of vitamin B12 deficiency(< 211 pg/ml) and 23.8% to anemia of folate deficiency(< 5.38 ng/ml).

llgll



CHSHLI SIS R] wan 2|52, H|1Z 2019

Conclusion

In this study, we found that the prevalence of anemia in the persons affected leprosy aged over 60

years was higher than other past reports of general population over 60 years in Korea. So we will

consider about the evaluation of higher prevalence of anemia in persons affected leprosy, causes

of anemia, especially dapsone-related & other underline disease and management plan for anemia

in them by the in-depth studies.

= Key Words : anemia, persons affected leprosy

N =

—

22 YY) JHM 59 Q0102 QIsto] 1t
sl BlEol QYES BOl A2SHU7IE stTHL
UM oL, BI"e o3| Zfo| 2t
U QUD, T 27H FHIZol BAIGO| M|
KMAIZQ B 2H|2 Yo} Qo

SHHE BIH2 LQIof|A 23 B 2AIZ, LRloAQ
BIYE Az 1/32 FYaEol olztez
dojun 1/32 g FIolut Ay, 18u
1/32 Q12 2} D20k SISk ° YA Qo
NIAIEA717 A= BA0fl Jste MAMIHKoR
6Ol 012l w=RlollA RIHol QYEL 39.1%2
U QUCH.

22 2 ueto BIdo QYES HAtOA 60-
69MIOIA 7.7%, 70AMl O]%4OlIA 16.0%0]1,
O{ZHOI M= 60-69MI0IA 11.9%, 70| O4foll A
19.5%2 BIERD’ Yl BL0AM HFo
Z7tetof| Wt Bigo| QYET 275N, Big 1
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OHg 2 28I (Anemia of chronic disease)2
L QIOf|lM YAYEl= 7t B3t HEHO| BIHo T,
StH et SHAAIATH Y AtE 2018
Y SARZE 0| Bt FF Lo|7t 79M0|,
60Al O[Ol 93%0ll 5t QUof nPwtof 2
YiYol Yotk Yastt. Y SHE ey
SHAALATH S AL BIHO] QY EL2 60-69MI0IME
G2k 22.4%, HAF 33.8% 2, 70AM| OlollM=
Y2 47.6%, OIAt 46.0%2 EDSIFOL, RA
CH27F A1, THARS A9 B2 22Ut
SHAAATHS AL A2 Pot2 = 223 20| T
Olofl MAHs M= SHUIAIATHAS AL BIE 4ol
CHoH 2ASH 2415t Al2 S B 03T

Tha 9 Y

2009 3¥LE] 20199 10€7IA| eSS AT
FYOIF 2R HRIof 2foidt SHIAMACHYALOIl CH
Off BIHS TS| Yol HAHA HALE MAISH Al
AEA7|59 TH 7I1E1200 W2t GA= 13 g/dL O]
OHY @, OfRH= 12 g/dL OIZHI HQo)| vIgE Ty
ok, 3 9191 58 Tefsty| o PR YL LY
(mean corpucular volume, MCV), 2{g12ZLA|5
(red blood cell distribution width, RDW)S 2 AL
5104, CH A2 MCV7} 100fLE 92 T, 27149 MCV
7h 80 fL DIRH Y W2, 1 AfOIS Y702 Holst

%1, BIHo| Y= Tettamanti 52 YYELE 27



SFCH(Table 1). Bl¥= TYHE CHYAOIA EHm
2 El(Ferritin), YA (iron), 284S (total
iron-binding capacity, TIBC) §& &7+2 HAtst
R, Y71Y U LY 9ol THolA = g BIELD!
B12 U @y At 52 I7IZ HAFSHRCH Bigel ¥
Coj| 2 TH2 Tettamanti 532 YYOZ £F
SHAN, 7B A U YR vIgol |olof Tt 2
M Y 9o Buot ZE Yoz WS
(Table 2).

BIY o Y AT Y AP P Blu(T E3) Y
Lto|ot HMA 7HO) 2N (PearsondHHT)E
71517] s NCSS(Utah, USA)ARS] NCSS 120

ECROERECT Y

a

2

HAtoll 2ok CHAYAtE £ 2,055 22 Y27t
781 (PFUoO| 73.47 M, EZHA 8.542),
{27t 1,274Y(HYZUO| 73.32M, BE2HA}
8.891)0IQICk. CHAAY| A2 BHE 97H A £
5070 YAOHS (G120 YY 2 Bora Y, QHE/gd2ty,
Ot ZYHO| LY EIQITH(Table 3).

MAIZA7I2 BT 7| 2020) Wet, gk

SHAAIAT S AL 81 SN

285%(36.49%), HAt= 4209 (32.97%)7t
BlYgE THEUC oY U Yo YT kel AY
Yo A F2E g AT 76.53A
(E2W2} 7.885), HAf AT 71.71M(E2TAt
8.415)2 4}o[8t3 1 (P=0.00), ®Ate] FL viy
T2 75.34M (EEHA8.554), Y UH2
72.32MI(E2H2t 8.890)2 4}0|8H%CHP=0.00).
LtO|2t HAA 7HO] R TFILollM FAkel P&
oF7ro| ¢ g(R=-0.3244)0] LAEIUN, A}t
FeE HA #AY(R=-0.1870) YA
OFOFLL

w A
BlYo] YT Tettamanti £139 gHoz
22810, 2 Y192 87.2%(HA 91.6%, At

Table 1. Classification of degree of anemia

Classification Blood Hemoglobin

Female : less than 12.0 g/dL
Male :lessthan 13.0 g/dL

Female:10.0 - 119 g/dL

Overall**®

1413
Mild Male 100 - 129 g/dL
Moderate®™ Female & Male : 8.0- - 9.9 g/dL
Severe” Female & Male : less than 8.0 g/dL

Table 2. Classification of micro- & normocytic anemia by iron status

Iron-deficiency

Anemia of

Test . . IDA + ACD Normal value
anemia chronic disease
Serum iron, umol/L Low Low Low 1-30
Transferrin saturation, % <16 Low-normal Low-normal 16-45
Ferritin, pg/L 40-300 in male
<10 > 100 <100 .
20-200 in female
Hemoglobin, g/dL >13in man
Low Low Low ]
> 12 in woman
TIBC, pg/dL High Normal Normal 250-460
MCV, fl <80 Low-normal Low 80-95

IDA; iron deficiency anemia, ACD; anemia of chronic disease, MCV; mean corpuscular volume,

TIBC; total iron-biding capacity., Modified SY Kim!*

an]]lnm



CHSHLESI )R] wam 2|52, H|1Z 2019

84.3%), 33 91¥L2 11.2% (G2 7.0%, %At
14.0%), Aot 81" 1.6% (YAt 1.4%, A2
1.7%)2 RAEIICH(Table 4).

HIYZ DY S CHA A 705P (A 285, oAt
4029)0ll tHet MCVoi| 25t 250fl Zlte A
81Ol 2.6% (LA 1.8%, Gt 3.1%), 14
BIYL 66.3%(HA 65.3%, MRt 67.1%), CHA
BIYo| 31.1% (YA 32.9%, At 29.8%)2
RALE|SICH(Table 5).

Table 3. Summary of objects

location  No. of PAL* No. of Villages
Busan 37 1
Gyeonggt 188 4
Gangwon 66 1
Chungnam 61 2
Chungbuk 65 3
Chonnam 214 8
Chonbuk 546 9
Gyeongnam 403 13
Gyeongbuk 475 9
Total 2055 50

PALs*; Persons by affected leprosy, No.; number

Table 4. Summary of degree of anemia

RYHE HUCRE LAY Y1EIBY F X7t
A A JA(EHEYEY, YYH, ZHFES)E
12Y (A 2Y/40%, A 10%/76.9%)0lM
MAISH 20t HAY YIY2 AARI0IA 6 (60%)0I
YoIE iy, By HEo| FEHE HAY vy
R2HEHE 2= A 28(100%), HA
4P (40%)2 YQALRACE. Y1 ©¥IH468Y T
27t M T PAE 148Y(H2A 369/19.4%,
o2t 112%Y/39.7%)0l M MAISH A1k HAY
BIYE 2YeE 2= A 4Y(11.1%), At
10 (8.9%)0l HQlEqin, BHgAetof ofst
BYE XYee 49 A 29 (5.6%), oAt
6% (5.4%)0| HQALIRNO D, Py Ao FotE
HZAY UIYE RYEE F2E H2A 2F(5.6%),
o2} 4%Y(5.4%)2 QAT AT Y Y19
By CHYAE ZYSH 486F (YAt 1919, ozt
295%) 3 27t M A YA MAISH 160Y(HAt
389, G2k 122%Y)Q FItolM MAY vy
ZAEe AL 20%H(12.5%, YA 4% /10.5%,
2} 169 /13.1%)0| HRITIHT, DHYAHO|| 93t
BlY2 2Agl= oL 8% (5.0%, YAt 2% /5.3%,
O2t 6% /4.9%)0| HQILIRO, THy ABO| FLHE

mild anemia

moderate anemia

severe anemia Total anemia

No.(%) No.(%) No.(%) No.(%)
male 261(91.6) 20(7.0) 4(1.4) 285(36.49)
female 354(84.3) 59(14.0) 7(1.7) 420(32.97)
total 615(87.2) 79(11.2) 11(1.6) 705(34.31)

No. ; number, total number of male=781, total number of female=1,274

Table 5. Summary of classification of anemia based by mean corpucular volume

microcystic normocytic macrocytic total

No.(%) No.(%) No.(%) No.

male 5(1.8) 186(65.3) 94(32.9) 285
female 13(3.1) 282(67.1) 125(29.8) 420
total 18(2.6) 468(66.3) 219(31.1) 705

No. ; number
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HAY QIEE RYS= 4= 129Y(7.5%, 4t
4%F(10.5%, Ci2F 8% /6.6%) 2 YQILICHTable 6).
SHH LN BIY 468 2 27t W2 Vitamin B12
ZALS AA[SH 84%(17.9%; YA+ 19%/10.2%, oA
65%/23.0%)0lIAM 10%8(11.9%; YA+ 2%/10.5%,
oAt 8% /12.3%)0IA Vitamin B12 ZE(< 211
pg/ml )O| ¥OIL|QUOD, 27t UZ AL HALS
AAISH 83 (17.7%; YA 18%/9.7%, At
65%/23.0%)0llM 27F(32.5%; HAF 11%/61.1%,
Ot 16%Y/24.6%)0llM FHat ZE(< 5.38 ng/ml
)OI HQIEACt iy B 2199 3§ X7t Y3
Vitamin B12 ZAIS AAISH 49%Y(22.4%; SAt
18%/19.1%, iRt 31%/24.8%)0lIA 4Y(8.2%;
Y2t 0% /0%, OIAt 4%/12.9%)0l|lA] Vitamin B12
ZE(< 211 pg/ml )| FRIZIUCH, 27+ HF Fht
A AASH 46 (11.9%; YAF 16%/17.0%, oA

SHAAAT AL 81 SN

309 /24.0%)AHIM 119 (23.9%; A+ 4F/24%,
CJA} 7% /23.3%)0llM At AT (< 5.38 ng/ml )O|
SOICIQICE Hg T ¥ THYALE Zgot
687 (YAt 280, CIat 407Y) & WZ Vitamin
B12 HALE HAISH 133F(HAF 375, At 96%F)<
PItollA Vitamin B12 ZAH(< 211 pg/ml )o|
FYEE P2 14%9(8.6%, G2t 2Y/5.3%, oAt
12%/9.8%)01 HRIZI N, " Hrt HALE HAISH
12999 (G A 349, oAt 95F) 2| P70l it
ZW(< 538 ng/ml )O| 2HE|= HQE= 38%(23.8%,
G A 15%/39.5%, HA 238 /18.9%)0°|
2OI1%|CH(Table 7).

o

BIYO 2|0 FA|Z] THY AFEHOI| 2HAIQIO| OB
ZMAZQ BH 2HIZ Hot QITF., BIHo| 2402

Table 6. Summary of microcytic & normocytic anemia by iron status

male female total
No. of Anemia(all) 285 420 705
No. of micro & normocytic anemia(%) 191(67.1) 295(70.2) 486(68.9)
No. of iron study(%) 38(19.9) 122(41.4) 160(32.9)
IDA No.(%) 4(10.5) 16(13.1) 20(12.5)
ACD No.(%) 2(5.3) 6(4.9) 8(5.0)
IDA+ACD No.(%) 4(10.5) 8(6.6) 12(7.5)

No. ; number

Table 7. Summary of normocytic & normocytic anemia by Vitamin B12 & folate status

male female total
No. of anemiaf(all) 285 420 705
No. of normo- & macrocytic anemia(%) 280(98.2) 407(96.9) 687(97.4)
No. of Vitamin B12 study(%) 37(13.2) 96(12.5) 133(10.5)
Vitamin B12 < 211 pg/ml No.(%) 2(5.3) 12(9.8) 14(8.6)
No. of folate study(%) 34(12.1) 95(23.3) 129(18.8)
folate < 5.38 ng/ml No.(%) 15(39.5) 23(18.9) 38(23.8)

No. ; number
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m26t, YOl 50| HojR|0y, ZHHol| CHEH (o)
ABHE L 719 22 AIHQ 5Ol Yadh= A2
AN UCH. ETHRIFL 2239 Yo o &1,
210H2) &Y HA| =CHe B 07} QIOT] AFYE9| Y
Al Z7t6tCHe B0 QITH, 1202 Bidg
g 22 Ol dlYst= Zi0| FRAHY J2I0i| 0HR
FQ8ICkD S,
U 522 22|42t 60M| 0|49 OIS tHyo=
BIYO| QHEL HatoM 10.8%, OIAHOf|A]
13.6%0(2t1 S0, SHMAIATH Y ALE
HYL2E 60-69M0IME HAF 22.4%, At
33.8%2, 70Ml Ol’follME YAt 47.6%, oAt
46.0%2 BENEQUCHL. 2 RAOME YAte
36.49%, OiAt= 32.97%7t BIYE THECQICE,
Ol MAHQ 22|yt YLt L=0loj| A2 1o BJsH
S0, SHMAIATHYALOIAS] B Q= B[ Oj|A
2 2AMel vy 2Thol Pa HYPo| FAH(76.53AM),
HAH(75.34M)2tE ZHOIM U 200k
QAFES ol £ QUUEC TP H2to vy
BIZ 7} RECH S A RALE 0| 749 Aot
AJol5H3iCt.
SHH 8I1YOo| YL = Tettamanti S % 2 Stio
2100 QAKSHAl F2 2I"E 87.2%(EAF 91.6%,
o2t 84.3%), 22 BIYL 11.2% (Y2t 7.0%,
Ci2t 14.0%), Alst 81" 1.6%(HAt 1.4%, At
1.7%)2 RALEI0] 2 2ALQ] E0|4 2 GiQiTH,
20019 2| S23t 201049 Z S9 &%
OJ5HH 22|Lt2+] 60M| Ol HYOHIAQ| B0l
CH S YN BIYE UHAM YT 2 U2t
SHMIAFATH A ALOl| THEE AR S0l M 2011A
2 o

[e)

=]
e

(1

X

2] S22 A4 11.8%, 324 50.9%, Ui7Y
37.3%2, 20133 Y 572 274 6.6%, Y1
63.2%, tHd 30.3%2 EB16IFCH 2 HARoA =
A3 2.6%, 1Y 66.3%, Y 31.1% =2
RAMEIO| TpAOf| BISH 274 BIHO| BIETL UAH
Y2 GOISI3IT
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Q2L THAIAL YA YHO 2YEE
Y0Io2E 2011E Y §¥52 HAEO| 22.7%,
Ty UYOZ Y= FIt 9.1%, §EYL=
2HCle F27t 5.5%, UHA| 62.7%01ME 201
Ol4 S0 21611, 20139 2 S''e oy
AUO0Z RYE|= H7t 50.0%(HAt 48.6%, oAt
51.3%), AZAHO| 14.5% (LAt 8.1%, HAt 20.5%),
HIEFDI B12 & At ZHO| 5.3%(HAt 8.1%, At
2.6%), 889ANOE XYL F27t 3.9% (YA
8.1%, o2t 0%), LHA| 27.6% (LAt 29.7%, At
25.6%)0lME 2R DIy S22 RAHUCT 2
ARoME 279 U P7Y gl o) thst
248 Q5 Y o B1ot e YHO 2 WSO,
AP YRY O THYALE 23 tiYAr 3
27t A U GAE HARH A 3 MAE vigR
2Y5= F2= 12.5%(4AH0.5%, oAt 13.1%)0|
OIS, THI AT O3t BIYR XY= P&
5.0% (g2t 5.3%, ™At 4.9%)0| ¥QI|on]
Oty o] FOtE HAY vIYR XYEe= F2E
7.5% (A 10.5%, G2 6.6%)2 &AL,
YA titg ¥IY § YF Vitamin B12 HAE
AAIEH THFALOIM Vitamin B12 ZEHO| XY=
Q= 8.6%(5.3%, C12+9.8%)0| LA,
YT Grt HALS AAISH THAYRE ol EAE ZAHO|
2YE|= A= 23.8%(HA 39.5%, OIAF 18.9%)0|
YOIL|QICt Ol MO B 9f Jolst Atz
2 A3 717l A of2f A|Hol|A A AISHO
QIS S| Ut MY PR, Y2 2EHUHAL T
YRS YRIBEY| A ThFSt HAME ZYBHA| £6H0
2ot QI WHo| BE51910, 28 7|29 Jol/goil
M2 o2 2YHCE OO 1pAof| Bl MZAEO
o3t BIYO| HIT = kA (2011 22.7%, 20134
14.4%, 2 A1 12.5%)9 FYL YoIgQin, B
CHAY LM ZALS AAISHR| 23 SHAIY S oLt
HIERRI B12 Y bt 2Ol 3710l HQIEIRICE
ESH UBIUZHMO M L A8g2 HAllste Eae
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