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1) Mi-Jung Yun, Mi-Eun Yun, Mee-Ree Kim, (Source), Journal of the Korean

Society of Food Science and Nutrition 46(12), 2017.12, 1443-1452(10 pages)

2) Aljohani, A. H., Alrubyyi, M. A., Alharbi, A. B., Alomair, A. M., Alomair, A. A.,

& Qashqari, J. J. T. (2018). The relation between diabetes

Aldossari, N. A., ...

70(4),
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type II and anemia.
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Jdotz Q] dojdrt. IAGHEAS7ed Adeausree 25
A= QA & Ago] FiEo] most FF 9A9 = 245t
T4t EAE Ffche ol Boh (344, 2010).
A7 A7 AR 2R S71ske Ao s FRd4s] St
2l& o]-&sto] FARsor et AE571H(red blood cell mass)y& 42
U= ofFtze] Aot LRt e z= HApE Bolet Ad+- & E(hematocrit)O]Hf

b

(e}
o] 2712 Aojait). AYLEIIEL Ao e} B4olA Ao

7ok QAT 714 Ao ® I8 TASh= oA o m ERH.

ox el —l> rﬂﬂ
%

<)
i)

A7 A Herythropoietin, EPOYE 2 FEol4 Aol Huls
duizeros NYT) XENRE A3 YT S ERah PO

ox
ol
B

T Bejgo] Aikago] gl AAICINE B AR B HES
g, 240] AikaFo] Y A9 AAT A8 $jstel Aejstaon
Bagol Z7KT WA oA BTEIIELS BE BHO| BPOY)
7ol glrt. W Aho] AL TAAE ARA, DAL FF A,

J

2,
ol
Ir

»

el
=

ofN 2 H» oN o do @S ofl
[y _;E
oo

o
o,
39,
rr
oM,
o
=2
H
)
i
-
o|N
NI

}=o] SutE} o= g Aoy A3HY EPO
(recombinantFPO)9] £ Y1575 doZ 4= ot YEAAE 175
EPOS} BHsHA 2840 AR SAHo7 dAste] A7t Aptd oz

A&H oz FAH= 554 Agolt (43H, 2020).

2) BHELUZIIE (D47.3)

AAHoE AWRHEAZL FAE BHFAFFOE TP
%42 450 x 109/L ol49] BAWE/IET WA B0l L3 44
AR Z7} Addo] BRAG BHBLBE/IE BAEL AFo|AE
2HFoI} 2EATS UBH SE AT, BRE 1 £EVIS Bl
AABLHRFONE BLUZ/IZ0] FHE 5 Abd, EejBauZ/15

—
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Hlg) BEE2 o Rl I Awste AP 7ol =

2008 WHO &7 ZEHIATS7HS-37] (post-essential

thromb ocythemia myelo fibrosis)o] tHgt AT7]&o0] HYA|E o] Ut}

ojdo] £ dAamTI7IEoE Mgt dAoA F5= oY &4/t
]

[e)
ar

" O O
FSHONEZE 10% ol/Fe] AlSaa, oSt 37.5% o9 olf&E & &
e L T St ol 7IE ©H) F M ol WHA| Ado] 7SSttt

(Fujof, -9, 2016).

3) YAFSARS (D47.9)

QATHHGES B4 AGIAE U FPTAY FRG 243 W
49 2B BUT AW THPRIE SHOR e THFHFYoIt
Sate] oF 30%% AgAl ANt AGAANA B 24 EE B
A g, BT 57, Daw S/ 98 WAl AuHE 497
T, 78 FHOE W, THEW, AFUL, ORIL, VY, 2RAF 52

Holul, 459 o] ofgh ulgH|THO0%)} ZHHITH(50%) Futol E3lth
Cgulof, 2EY, 2010).

i

TP AoAS T (Myelody-splastic syndrome, MDS)S @2 o]
o

o =23=
a5 WEEY ZPAESH = BAoIAY S7HE 44

He 4t & Hol=
8 28 (ineffective hematopoiesis)@ o8] ZEA9] FAolAato] EAQI
ZE24 2EEAzAgCcE J4 HIdPYerR HIAE & = Fgolth
ZT NI TTTS St AgolE|Eus kRt 94, FHEE
AESH, 171 340 EA4S 7= detolt

MDS9] €l & 71 ®He7 |8 ofF] 415 =R ggkout, Hs(pluripotent)
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grol oAl Ewl ek otk §BANA| AL A HPF Fej]

oV, ma AW, ol BMA T 5o HEF WHOR WSt HHA
z g

e B 5 5 487

3) Hill, Q. A., Hill, A., & Berentsen, S. (2019). Defining autoimmune hemolytic
anemia: a systematic review of the terminology used for diagnosis and
treatment. Blood advances, 3(12), 1897-1906.

4) oAty gyt 28UId(Hemolytic anemia) T%, 2021.11.20. A

5) Barcellini, W., & Fattizzo, B. (2015). Clinical applications of hemolytic
markers in the differential diagnosis and management of hemolytic anemia.
Disease markers, 2015.
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6) 349 E(D60-D61)

SYANES THoH 2BARA FLFORA WBILLFS ot
9 S A%o fuEe] sxjelAl P Uelo] HHAA] g

52 Aapyolct. WAo] T4ol4 e Fo) AYE
FsetAd gomA 2BEAEY Fe| Welo

2 grHgot, 1 %
FFANE 22EAATC)T cyclosporine ACsA) 59 BeloAA w5 53
B gjolH Boyetd Elo] BAYDE 2@Aofo] WAsH 7] o] Bolg

A AABAT. ABEFHNDS 250] T-A% 2
ShE 2o A ofe] AbEe A Y, Fas
1ol fARIE. 24219) Bl UYL WA

o)

vpoleiz: 7, OFE, T2 Bleh B0 wEw AT

OE 7149, dlE S0 2EEAR AH E*é, T2 =71 ENEY 249
=2 28 AR 7159 29 Sl die 7= FESHA i =E, 2002).

6) Phillips, J., & Henderson, A. C. (2018). Hemolytic anemia: evaluation and
differential diagnosis. American family physician, 98(6), 354-361.

7) Aljohani, A. H., Alrubyyi, M. A., Alharbi, A. B., Alomair, A. M., Alomair, A. A.,
Aldossari, N. A., ... & Qashqari, J. J. T. (2018). The relation between diabetes
type II and anemia. The Egyptian Journal of Hospital Medicine, 70(4), 526-531.

8) B4, (2016). 4% A1) Faw #ASH FH-ZIL o4 ofDA thHT A7 o
Shfjatets] A st EE=EY, 2016(2), 359-361.
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=
Z4adk= ITP (immune thrombocytopenia)?l BAE 4= UL, 4219 95%+=
THdo g2 gt HRlvido] tjFEEoltt

Ao ofsff Fatho] S A= AL, o] FF FE SAoHH tiFE-E
AT AT SR ECE 29 4T A4S Allo-immune thrombocytopenia,

AIDE 58 F 28k, 28 F 579 ATAHoNA Dol 243

2. YN & XY ZEXOIN ZSHT|AH01Y A

A AFd2 AAMARIOl &ofiglolA, BHeAl Abqio] &hds] A7=7]
Aoz F2 ARG oigt AF Ko ZFEo] AFEHJAT. HARFAEY
e 5Ae] A7 #E A ohetA Earsofgth vheA] Az}l A
o= BHeA ARxHY =5 ddgel digh A+=0] =
jgte] HiEA] A AoAE ZEFAHT JESHE FAHO FASOA
BAHCE FOotA WMELTE AARL, XEFHL ofAolA= pyruvic
transaminase (SGPT), y-glutamyl transferase (GGT)7} ZAA A Ao =
Z7HE A= a7t QAT (Luo et al. 2002).

3. Z&J|A0]&e| HOIX =t
190) ol AT % 1 BE AL A, AR, 9, AolAF Ak
= gEolga Ago] Yok T o) AP Fol= oA, Mejop,

9) Nahon S, Lahmek P, Lesgourgues B, Nahon-Uzan K, TuszynskiT, Traissac L,
Delas N. 2002. Predictive factors ofGI lesions in 241 women with iron
deficiency anemia. Am J Gastroenterol 97: 590-593.
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¥ oPYF, LRE WL oA Aol o At Bu] A5}, Ao zete
AzelF 7, 9 WAE 5ol Urk1) B3t Fagy 413 BRA Wo]
we] PR Bsk JUL 1IN0 Firgo] ML) Wy SIPR o]
2 Stk BI7h QIIEHIO) PieEo] SRt g ARlo] wd HAe] X

H
e
i
1%
»

‘EE:]

u}

=

=]

=

APES EHT AT AWNW AL 9, BRSE, Y 71PAS,
T, 2T M, AL HA, 29 59 LA BIPS W) Fio]
glow W Wy I} 268 Z7BHEO, oML Fuge] f57t
o] e FA eithn. F dfwde] SRAUME wEA
61507 i ATAME ARG HASIRE T BRhgAte] B9 Fehgol
B2 49 MY sFsAHol FuMAFol B4 H9ol ushA 1514,
rgl 3 Aol 4ol AR 3,70, VAR A Ak wx
Fe BT MY FHsAol 5.60 7 ekt 19

10) Rockey DC, Cello JP. 1993. Evaluation of the gastrointestinal tract in patients
with iron-deficiency anemia. N Zngl/ J Med 329: 1691-1695.

11) McCormick L, Stott DJ. 2007. Anaemia in elderly patients. Clin Med 7:
501-504.

12) Pasricha SR, Flecknoe-Brown SC, Allen KJ, Gibson PR, McMahon LP, Olynyk
JK, Roger SD, Savoia HF, Tampi R, Thomson AR, Wood EM, Robinson KL.
2010. Diagnosis and management of iron deficiency anaemia: a clinical
update. Med J Aust 193: 525-532.

13) McGill JB, Bell DS. 2006. Anemia and the role of erythropoietin in diabetes.
J Diabetes Complications 20: 262-272.

14) Astor BC, Muntner P, Levin A, Eustace JA, Coresh J. 2002. Association of
kidney function with anemia: The Third National Health and Nutrition
Examination Survey (1988-1994).

15) Bosman DR, Winkler AS, Marsden JT, Macdougall IC, Watkins PJ. 2001.
Anemia with erythropoietin deficiency occurs early in diabetic nephropathy.
Diabetes Care 24: 495-499.

16) Ishimura E, Nishizawa Y, Okuno S, Matsumoto N, Emoto M, Inaba M,
Kawagishi T, Kim CW, Morii H. 1998. Diabetes mellitus increases the severity
of anemia in non-dialyzed patients with renal failure. / Nephro/ 11: 83-86.

17) Kim HS, Lee BK. 2008. Cross sectional study on the prevalence of anemia
among rural elderly in Asan. Nutr Res Pract 2: 8-12.

18) Mi-Jung Yun, Mi-Eun Yun, Mee-Ree Kim, (Source), Journal of the Korean
Society of Food Science and Nutrition 46(12), 2017.12, 1443-1452(10 pages)
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(1) HH=X| 21 (ZART)

A0 EFE SAE AMAR WEA, sKsteld, Aol
DBatole], Ae|TETAZeot, HolRA=Telot 67 97 A golu]
of BAES WA BA A AF U AARE EBEIE 20209
AYAARAGTAY WER FIE 75 - ol AT Ao HA]
A1&=olgich, ZAELE 2t AolH £1E ANARE FHOE FYYAE
FEEAR, BAY AFAANE, FVAGRINRE AR =3 PREL
QAAEE VO R BRI AT YRS AT 4+ AW, AAY RS
S5} W, A RS 08 E

(2) YR SA7IY (ZA2)

FARR2E 7129 RAREO] 7Y EEATS ZFSE AS Hetaxt
e A S4719 S2AE AEA 2ARE BHYAZ] Ao, S AAE ]
7k A A4 DBOJA A7 FAAOIHA ARG ASTET 043211 (WA
2 A2 AxH)ol AAAF FE7F 1,000 T|9iel g7A0 2 31 o4
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AR Figdolgo] i AlRe ARSIAT 2R AHE AYUSE
32,448%0lty, 2A2E QAMEIL ofd FNAZEIARE J|uoR
o] wjEo] ZAKE10] Hls) B8 7Rse Hust Astaolt ARoA

AFEE QL

, FeEBAEE A= A Yt} T8y o5 HAdsH]

9o TERPNES At AT RS BEINe] P LEAS FEAA.
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=H2
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- SR MR FBE| 2271 5 Of2f0] BISI=A0] HOl0l SHFSH
SIEH | o TSE 249
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AR |-l B9, 58, Be, 99l WS S MM SYGH o 29
BAE - HARE B B MM R K2
3 | oimE |- oima A4 Ol 3F U HEJ|s SO gy
JE |- MAED TS TS AY S X9 2N
g | M J2X B FABOIN a2 #9
4 - FABZ} ASSEMBLY 20N 223 #42 FABCOZ =
ASSEMBLY |- AAFX| 22X} & ASSEMBLYOIM 223t E2
- MME Z OWOEZ 223 P
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2, AATEA 2, AR LER 24 2T 470
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ZARETE LEA|7]O] ZFol7} 2174‘% (20199 diz), g WHolgtz OH%
7oz 423 BE —Z—iﬂé igrote] o Yo AFol 344 7Hs/go]
= (20209 HR AFHES 91 371 tixw) AlRbdol Slth E3E 20204
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3 9 9g50]8-&9 RolE 1Tt x| Aol FRsittal sttt o9
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(1) =Y A =2 (HEZ1)

2UAZEEAR] A7 DBl 2002-201649 Ate] g HIAto|HA]
JAZEF7 AxAFQ RACE 34d o)A 7ldolgo] Yt AlES A %Y
2o 2 Aot o] AL & 2ARE200 sfidsk= 30,0328 AlQlstaL
5.682,44280] tZ10] EFEAE, A A% FEAA 2E7]AEEL]
TFRE Fetsty] 93 dxos AAsteltt

(2) Mz 1Y == (HEF2)

Az d719 2w dRa1e] 234 2 ARIASTEZE 1,00091 013
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( HITH TSE 75 U 2%(1)

SAtolA 39 ol ZE3E o]go] AZFEY A DBAN U= L=EARE AXet
iztolot. FARR(EHEA| S47| ) SEE = 1,623 A
222 AHE At

fx22e RARIEEA B7]d) B
motslr] Q) gz o g AAstAct A
o] & H]9] Zol7} 7] ol 7Y
R weASE o FdsHA FAT
71 RS =Yt

B
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2,
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ek
N
)
e,
riok
&
e
oZ,
)
ook
=
i

Q) Mz S471Y tix= (HZE3)

Az 4719 22 21 24 5 AASFE7E 1,00091 7]FH1
Fa7|900A 39 ol ZE3E o]go] AREYN A DB U= LEA
A5k tiztoloh. FARR(HEEA] S47| Q)9 SEE= 29,728 thE2(AZ2
d71)et SEEE 145,483 AYstal 4,693,635 YRR3R
A= ATt

W23 RARR2MEIEA] S47]9)eE Blasto] 287 AESe] IS
otsty] 9o tixFe R Aot Fa7|d 1F BluE Bo) WA
AFA7Ge] A o] Uut AlxJE T F7FstleA] THshy| s AR
Fa71Y RS TSR

WA RS 2002-20169 Ale] FHIAFEARFANA AP E 39
ol EF AUOE WA ALY Az fraw FEHL AU
RIS 1,430,903 Agateich BAY hade Aow olgh sl
AEF 2 mEHL BH0HY, Bed feaoly ot R wEHA
Fe FOE JAXE Fetolct,
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(6) MAMZ=At CHEF (CHZEFE)

AA 2R JaolA 2E7AASY] 2 2 HZ YA L8Rl TE
27 AEE FFS Tt HAPS

Q2o f2w5E AGotatt. AUARES S 2

o ¥ 9F 1,000-1,200%F o= AgS FiL ot A7olA
AR 2002-20161 Ato] A2 E= WA YOR FARE o]o] A= AR
10,954,071"8 2. & o] AtoA= H o4 F7HA <l 3h-S
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oj2|gt Apo| 2 Qs FEE YA & A7, ZF Aol F47|7to] FE3]
gRE J=, AFTE 5ol & Ae7t B4 4= U ol= Ao AYIIHE
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UE AR 48R} ofyAY AYPH Eo] o3t AH WAgo] ofd &
Q7] W&ol 06-07¥& Wash-out period® A5t o5& AL5FAL]
ABERL] 227171 20089 - 2018W 02 A3} 7] wiZof 2007.12.31
o] APgAt= ALttt

FDE YHAIH 7]& ®F 174-59A8E 233t} ol= RARES] 8
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. HAeH
(B [-2) YMSH| 2M2 95t 2F HMXL
ENZT | A2 | O=21 | EZ2 | X3 | X244 | =25
MR | UER | MEY | RMEY | HMEY | o eS|
71 | =471 | A 71y | mA7Y | T | 22K
o MR 4= | 201,057 | 32,448 |5,682,442| 944,115 |4,693,635] 1,430,903 | 8,243,412
Q7=
2006.1.1.
0|2 A 63,657 15,575 (2,182,941 | 282,593 |1,876,756| 458,124 0
QIARR
06-074
AH7|A &2t 5,918 120 34,196 4,827 29,094 16,735 | 103,002
QX
2007.12.31.
ORI APRIRH 405 5 11,372 1,522 9,751 26,839 0
174 02k .
60 Ollgb 497 41 50,144 574 49,476 | 331,561 173,617
ZESCHMX 41 130,580 | 16,707 | 3,403,789 | 654,599 |2,728,568| 597,644 |7,966,793
SRR 22O YUTHAIKIO| 2007.12.31. OF AFYAH= 0]0] HQA=0f QS
"TSE YNAN JIE A
CHE|O| ROIALEE JIQKIA M METF WOIK YICHAIRIO| OF 23%91 327,8379] A4
HEIL HYS510] CHAKRIOIA M2
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( Hex| ISE A5 2 2%(1)

3. ZIAHE

rer
nio
ro

NEEE

/|

MHA

371 270 ZARE 9 570 kol thsl 2002-20189 Ate] =RIAZGE AR =9
ozol& 71212008 ol83tel 2B/ ALY A ARE Adsti To e
AtolE SFRAH.

D) AYEZI P 422 A% 2ALE YR A

2008-20184¢ 1197t 449 T F4HIE < M-3>9 24 28714
AFEAS 9=ol&750] Sl A= o AlRAY] IAE st

AT Eﬂﬁvl %’4'8}04 2006-20079 2@ Alo] s Astom
O|=ol-&7|50] U= A Wash-out S}3ith. # -39 2@7|A AlF-2g
9% % ok AHEF i—(D4S D77) 3&lolgte 9gol87|5o] Q=
Abd B O] A} Hﬁ golst] F 1059 28714 s AAAHE
AR&SFAT

2) PR A2 A% 2EALS TYR AE

AP HEI TYE 4AFEA] ZAREOIA 9190l ZA yehd gk &34
E ( , 4%, A 4 7 S8499H (D65-D69), AA
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V. 9527}
1. 33E P ATMS[EHN EE

D H=A d7]1d EARED

HF ATHYA F WA PIA@EAZDY A, A, HTo] w2
BES (E V-1 E V-2 ANt

ZAREIS F 130,580 2.2 G4 58,267(44.6%)F, A4 72,313(55.4%)
olc}.

ZAE] 9AL Ao wetAs 200 42.7%, 309 45.2%F 2,307}
AA 9] 88%S AFA|SHAATE.

St A L2ojFo] b= HHEA| 78.5%, HIWHEA] 21.5% AT}, A5
et E JAE 60%, AREE 12.7%, ATFA 2.5%[3, FAB L=2A
49.4%, ASSEMBLY 24} 13.2%%ch B4 2 H#olEE 3,9968(6.9%),
|z Uols 8.428%(14.5%), ZAMA ol 7.768%(13.3%) o]t
(E V-1).
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81.4%, HIWIZ=A] 18.6%%Uth. Aol wet= 42 73.5%, AHRZ] 4.5%,
ATFZ 2.5% 1, FAB 224 51.8%, ASSEMBLY &4 23.4%%t}. o4
L m#olEl= 42,577%9(58.9%), A Hol= 1,0879(1.5%), 38AAH o=
926%(1.3%) oAt (E IV-2).
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V. oz |

2) Bt q 24719 (FARE2)

WA 24719 FARE2)S 34 13,0417 (78.1%), 934 3,6668(21.9%)2&
A d71dS s g 9489 HlEo] =tk FA2 20t07F 57.9%, 307t
30.0%% 2, 30th7F AH Y] 88%S AHA|5 AL vt th7| A B]S5h,
71 dFET 2009 HlEgo] § ot (E IV-3). o482 17-19417F 9.2%,
207t 45.8%, 30tH7F 29.8%, 40th7F 13.9%= WH=A tf7|4 of/dof ]3|
A7 =1, F4A7IY AT AYERLIL Hoitt (E V-4).

3) AxYP AA (H=EZ1)

Az AA (N2F1)= G4 2,549,420% (74.9%), 34 854,369
(25.1%)2.2 g9 H|7} 3:10]tt. B/d2 20tH7F 33.5%, 30TH7F 36.9%,
4071 21.8%, 507} 7%C1(E V-3), AL 17-19417F 3.4%, 20dH7}
39.5%, 30th7} 24.1%, 40917} 25.4%, 50ti7F 7.6% (E NV-4)& 4
HE H A 52 Afdio] 18 Exsta glom FHAd2 30, o2 20t

FAA7Y 71wk,

4) Az d719 (H=222)

Az d71Y 222 FA4 552,106% (84.3%), 14 102,493
(15.7%)22 digo] og AXEth Fd2> 20%7F 30.5%, 30tH7F
41.9%, 40tH7} 22.6%, 50HH7F 4.3%°]th (E V-3). AL 17-19417}
12.0%, 2097} 63.5%, 307} 15.4%, 407} 7.4%% 30A wlgto] 9
75%71FS AAR (E V-4).
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5 AZzY F471d (HEL3)

AzZY FA2719 (HE23)2 G4 1,986,207 (72.8%), 43 742,351
(27.2%)°= dAgo] tE AXET FAd2 2047 34.2%, 30tH7F
35.6%, 40tH7} 21.7%, 50tH7F 7.7%°lck (I V-3). /32 20HH7t 35.9%,
30th7F 25.4%, 40tH7F 28.1%, 507t 8.4%= (E V-4) Y IF H|nF
W2 d™diof] 1% Exsta glom T2 2-30H, o482 204 SAL
71 Erh

6) 24 (HxZ4

WA (R4S 3 270,157 (45.2%), /4 327,4878(54.8%) 2 &
o TARPE o gt G2 20t07F 23.5%, 307t 25.3%, 407t 27.8%,
50t)7} 18.5%°]t} (E IV-3). oJAL 20t)7}F 36.5%, 307} 23.9%, 40t)7}
20.9%, 50ti7t 14.4%= (E V-4) 4= A Aol 115 £t Q1o
o] /d2 20t FAAL 71 W2 7k, Hlnd B2 Agdie] 1T Bty

ULt

7) AAZEA (HEE5)

AAZ=AL (HE2A5)S 98 4.933.377%8 (61.9%), 914 3,033,41678
(38.1%)2.& Fu|7} oF 6:40lth. FAL 207t 38.0%, 30TH7F 31.7%,
4097} 19.2%, 50tH7F 9.1%°]t} (E V-3). 4L 207} 48.7%, 307}
23.2%, 40917} 17.2%, 50t7F 7.2%=2 (E N-4) 99 2T H|n3 g2
AGeholl Ex3t 7Hd, FA42 2-30t Z=EATE 9F 70%, o143 20t

ZeAv} o e sk e,
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Abstract

Cohort study of workers in the

semiconductor industry (1)

Objectives : This study aimed to evaluate the risk of occupational
diseases of blood and blood-forming organs in the semiconductor

workers.

Method : Using NHIS data, the Korean nationwide health dataset, we
identified patients with diseases of blood and blood-forming organs
who were first diagnosed with KCD-6 code (D45-D77; modified from
ICD-10 codes) between 2008-2018. We calculated adjusted Relative
Risks compared with non-semiconductor workers in the same company
as a internal control group. Also used manufacturing workers employed

in the company with 1,000 or more employees as a external control

group.

Results : Compared with two control groups, the risk of blood
diseases increased in the male and female clean—-room workers in the

semiconductor industry.

Conclusion : In our previous study, Leukaemia and non—-Hodgkin's

lymphoma were increased in the female clean-room workers. In this

117



( HITH TSE 75 U 2%(1)

study, diseases of blood and blood—forming organs were also increased

in the clean-room workers especially in the female workers.

Key words : semiconductor industry, diseases of blood and

blood-forming organs
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