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The Hematologic Study as risk factors on premature examination of
stroke(PES)

Deok-hee Han, In-chan Seol, Yoon-sik Kim#*
Dept. of Internal Medicine, College of Oriental Medicine, Daejeon Univ.

1 Purpose

Stroke is the most frequent cause of mortality and morbidity rate in Korea with ischemic heart
disease and cancer. Recent recurrence rate of stroke is high, but little attention had been given to
the features of its’ cause. The purpose of this studies is to examine the hematologic states in
Korean normal adults through premature-examination of stroke(PES).

2 Method

The study group consisted of 326 cases that they had no significant results by CT through
premature examination of stroke(PES) in Cheonan oriental hospital of Daejeon university. We
tested RBC, hemoglobin, hematocrit, WBC, PT, PTT, PLT, total protein, albumin, total bilirubin,
direct bilirubin, GOT, GPT, ¥-GTP, total cholesterol, triglyceride, HDL-C, glucose, BUN, creatinine,
Na, K and evaluated by cross sectional study.

3 Result

In the PES, there were many patients with low RBC(11%), shorten PT(26.7%), delayed
PTT(19.3%), high TP, GPT, ¥y-GTP(respectively 16.9%, 14.4%, 13.5%), high cholesterol level and
triglyceride level(respectively 18.7%, 28.2%). We didn’t found significant cases in  hemoglobin,
hematocrit, WBC, PLT, albumin, total bilirubin, direct bilirubin, GOT, HDL-C, glucose, BUN,
creatinine, Na, K.

4. Conclusion

In this study, we demonstrated that short PT, high triglyceride level are special views in PES.
Also prospective studies are needed continuously to search the preventing methods of the CVA.

*key word: cva, hematology, risk factor, cholesterol, triglyceride, glucose.
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ZEAGAAZA S FABY 24 AF 3
[Z 1] The number and percentage of abnormal [E 2] The number and percentage of
level on CBC abnormal level on LFT
abnormal Nabnormal No. o
% level Yo
level No.(N/326) % {N/326)
>600+104 ! 03 =8 55 169
TP
RBC <6 0 0
<400+104 36 i1
>52 0 0
>1 >18 6 18 Albumin
. 6 (or ) =3 0 0
<12 (or <14) 26 79 12 » 67
TB
>52 (or 1 34 <02 0 0
HCT
<42 (or 19 58 >04 6 1.8
DB
> 10000 14 43 <0 0 0
WBC =45 12 37
<4000 5 15 GOT
<5 0 0
>14 5 1.5
PT =40 47 144
GPT
<1 87 26.7 <5 0
>38 63 193 >50 44 135
PTT ¥-GTP
<23 2 0.6 <3 0 0
>40+104 OIN/48) 0 10 =240 61 187
PLT <9 0 0
<15:104 1(N/48) 21
=190 92 282
RBC: red blood cell, HGB: hemoglobin, HCT: hematocrit, TG
WBC: white blood cell, PT: prothrombin time, PTT: partial <10 0 0
thromboplastin time >73 1 03
HDL-C
<30 5 15
2. LFT 24
>140 21 6.4
Glucose
<70 1 03
TP: total protein, TB: total bilirubin, DB:
ditect  bilirubin, GOT: glutamic oxalacetic

transaminase, aspartate aminotransferase, GPT:

glutamic

pyruvate

transaminase,

alanine

aminotransferase, ¥-GTP: y-glutamil transferase,
TC: total cholesterol, TG: triglyceride, HDL-C:
high density lipoprotein cholestrol
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[ 3] The number and percentage of
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level abnormal No. %
(N/326)

BUN >25 9 28
<5 0 0
Creatinine 214 2 12
<05 2 06
Na >155 0 0
<138 17 52
K >53 2 06
<35 2 06

BUN: blood urea nitrogen, Na: sodium, K: potassium
V. & %

QYB AR S} £E oY A FARY
o] td WelshH Wsksol 44 vehy
= #2d W% e dakn AN = 3
ol oal HWAe FFo| Pl WAU, H9
Hol guYs #AY AFFHS Jerarp

qEFe AN A9 ¢ oz A WA
Agdee AR s, v A AT 10008 T
05-109 22 WAz A2 Fastn A
Aol, $49 Z7HEH QR 100097 399
gg s $YURINE 48R Tee
WA Aggdes we wWee vehin e
4, AANE &Pl HAMel W U5 ¥
e vgz wsdoy, 2dd SAE YL
2R Ans 4G Wsto] met ATt v}
ANz ¥AAe ol 4. Hzde 2
Aogan ASABN A5G TG BUUE
sEdad YL, $EFES A7 30-400¢
e 2olA MEFe) Wyl WA Frbshe FA
0]1:}4).

453 @d4se A% WA A1 N
A %717 g4do] BRIFDE FAYA &4
ac HEFe APHY B ol v FuY of
gons AAuH], Aojge) 3 A Feo
# F4gelE 9vIE, Bl AsE AS o
F7b BA HEE Aoz A o] BA 7

Y

ZE A A34, XY EEdE& AAEY. HEF
2 HZA AENE EFSE CF E A5
7t oleE A $7t Bol A3 A FAZ diFHIL
Ak,

Hzze AREHR goroz HEF JF &
A ANgE dueltt HEF IHFT g =
EE AAoy ¥ 43E AT, HS
Z A duss HYRES Zol: Rog,

azt HEF Ay AgAxe] Juade #HI
3o AFAx PedxtE o8 A e
FRoz FL3d Y& Fd3e Aoz 49

9;15}'3)-

ZZo Fg& 299 28Y, AFAE, oA
g3 FHERF, Fx, HIEAH AL, 22¥
#AAF AT Fgetkein}, 71} 4G, v, HFF9)
&5, 43 F715, 949, 28938, aAHEF,
AZY282 So] 9PAAZ dPA AP

% Y34 TR Hd, A3Ad 9
g AA7 Aol Feddew wzgon,
of gtubguiy o4 Gud GFA AP, H¥H
A% mopmoly A¥SL, A¥EG, W, HAF¥AH
so2 deAJD?. T3 n8HEI $57 8
ehab), AR Y, BEAAY, APAF),
2=, X8 %, hematocritx] F5(E5, k%
ze ), 494, AFALY So] A2 &
HAQPPN  vzyol Y& nIYY HUS
o] YRFoln oA ol JFAEAF] &
g dpr|de #Y, 284 29, HFY 294
AN soe 9 Sojrp?

HEF A3 A #HUE gl 9
9 9YARESS HEsA Wz, oA HEF
B o A3 Yz #WH {FF, AW
AE, A5 A5 d4d3 Addgd T 4
sl mEge) A A B, FF
AR ggte] o], FdFmAlel B2 FE HE
Sol WA WA Frisjor o

HEFe 27 FAYEoRE AYAAE 54
HA7 7%, 2Q %S #Asn FYF A
A4ER 434 A% #8283 4@
A¥PE 2%

=
% 94974E 5

o]

X e &

- 224 -



FEAYAAZA QARY 27 A7 5

o AAele AHY 5 97lo) aa9 xdsﬂam
g, $2A AAAA, dAuLE AT A,
HAE, §% X-ray 58 AA Aok v}c}“"

42 ARANNE HET AU, Fu

AL, AZALRA, FAHA 2, F 2 g3y F
& So dg A7BPs gztgeg ofolA
gtelul, Azs 2001d 4¥FEH 20043 5¥74A
At JgguE oy FFR7ANRE @
g F H@*&ﬁ}q%%%% AAAazioln 9

Al wvpn],
o log fg&'!f%, A2AE FA
7Hedt A8JQAE &Addtn ol &
AEE H3ta 4w 2 x7] A89
Fax A48 P¥Ysidch

A otH L Adofrte] 5o e}
AN HEE T2 HFYG L A HA9F, H4d
FZ327AE B AR didel A AL
FEFX7HAY AAGEoZ  RBC,
hemoglobin, hematocrit, WBC, PT, PTT, total
protein, albumin, total bilirubin, direct bilirubin,
GOT, GPT, ¥y-GTP. total cholesterol,
triglyceride, HDL-C, glucose, BUN, creatinine,
Na, K& Adste 32 A5 Jywaae
58 AAE AWshac

YAPEt 45H0 ARl padD
qYFE FHech YR YT
hematocrit, 8% fibrinogen, ¥+ §4,
T H3E, 849 &3 Told,
o] gl an™

Hematocrit® H¥F 33 34 FAd=s
FANNE 87E AR WP gdde: g9
A dfo FFE v A AcHY FHE o
oA AL, BER 4 HPH 9FE Fo 9
84 A -H¥BAS 8o B 4 g,

tlo r.‘.=. o2 rlo

4340l

%x7)

At
ez}
4y

£3] hematocrit

(2

B, 423, AYE, By, ¥
¢, Gy, RHANAPAE AYETt F7}

so] Qg nuHm Jop
TTE718A e g8y LAATNM RBC

t 1% e 6o WA RAD

HGBSH HCTE 77 79%, 58%14 W827&

g, A 3¢ 3294 Hlf‘i;l—l Al 5o ue}
Ao A7)7 Adn dy¥xn, A 0 HA3Y
BpZol A WA *‘tﬂ’ﬂzi Eqtha 2R
sgom, Wade® S& 2o Ry HGBEE &
Aol HAM olghgol Bug g
AN Fol A9} o 7l AAAN AR
10% 019l e] W8z g
Adpgte) £ w4y s}
A, obU@ i AF ot
el = FHHA 2 ¥R fibrinogen
3%, d4% ¢d% 5=
F7b astele Az g
Hage ARANUY AN $573 &L
dn ¢¥ 2 FAYA ore YEAHA AR}
g, gawe Aol JsdLe 2394 A%
e 907 4 Ug®

3 50 "aw $3FH HAAMTe) FBA o
g gy

ool

S
ot £

U
o e w
=Y s

4 oW oee

i

jal

po)
=
B

r °‘r rir
o O.u
ol)lv 2
oo
PO
W= "

H
y

4y
A 2% B33

PT, PTT, fibrinogen® %
a4y AR °1%51—ﬂl
FAE uign, AL S JAE vl
ZE 2894 AE9 ZJ‘:* il ZLEMI %—ga %
& %4 PTTE A%, AL
(disseminated intravascular coagulatlon, DIC), A
28 dFTE, €8 F52AY A, FaUH
VIS A9 $Axe) 2Y FolA A

2 AFeA FFER7AIRY 267%7F PTY
Eol& urgt Algez 7
olm sty AP M 7hs
AAE & 4 deeEr AL E™, 19.3%7)

% $14 AstE ova
g 299 9EYe ASHE AMHE A
, AZRe] RN HB e Jhside]l ol
*14@ F Avkn Atgdd. a8y 339
2 FHade] Harl glon,
FTHEad Hdg g8 Aol gle %—%1
AT ula, dFsfof Aol w3
AAA A7, BHEaA AR, 528

pw

o
2L
ni
>~
=

12

0:

W R M oo do
o o rg‘_' = m[o

F-U£

- 225 -



6 KEASRKR BBEHEH RE FI3L W20

A AHEAR Bo U@ AMAY REoz ]9
e AnEz 54T A 5 gl
e HyBA] YHAo|nH N g
dol EaA wWwste n¥Y L uANIE 53
e Wy gydate] ojste BWARZe) HE
7 oorstE A 2o B wE adg fae
gy AEst AXN Do) mac mekA o
£ 7lzAse] U AxE AAHow AU
o ¥ Ao] wAlEhE Wxsh 2g?
HYY U259 4% 7o) 4 27tsed”,

é°§l 1

o

EFH Fudel dE JPATAN A P
= J-ﬁé%“’l YA HEg@ Asghe 9J¥gclelw)
T‘:‘ 5’_.1% 3}31 D% H ‘:7)0 1:0)._”_0‘2_ 7]_11 04

AgAt AEF 28 A¥d=s 2L Aoz ¥
2393, 2 59 e AEAY 43

¢ -0 2

o BT QRITAN 2 JEE7} FAHe=

i

!

rd
o
[o

p

oA ¥in s =@ 2 Y3 opd
HEF) dg wuol MFAF HEY B4 =
S guust gudel wohn sk

2 A7l FHA A 1408 HE AE
7 ARTNA 64%HED Fol 2AS Mol
sgteh

¥, €94 ¥EFY 54, 3y, 19,
F9, 4% 2H2HE FN95 2 JE AHE
& F4AsEe A9AA eI, vk HYY
£39 57 :

54*"“} F4E ]
ZH2HE9 °J°] =E2TE
ofdtii H i 1
BANA HAEF
% $2d2989 4% H8@ 2
ojzte Bust HEIYPLS JAT WA B
I gel UF =AY Bolx HEE] AFaol
Be 5 o}d =ost AgFo dp,

HAAN B AAAd gloire ¥F AAXA

oA 7 509 ¥Exa 53 FAAW

HEF WA FaAel ‘1'%‘5}3'— sdglom, B F
g4 H87 48 4
) Aoz RBustdon
1 5P HEF wao] FE2U2HE 1Y
ol ZHAHE, ALE ADAIHLHE,
2 Qa4

A g 29 a2y AN FAAY ¢
£  HDL-cholesterol®}

hematocrit® Z7M 71 2w 5% F7HMAA H
A fasvn Basgch
2 AFdA FFH2HEH
615(18.7%), 929 (282%)2 T &
H] 8 A E 9
HDL-C& & °¢|&4& Ho|X
=B dqe Adgidd
o) FhEol

ko
ki
-
I
4
o [
ol o
L
el
gk

FAALe ZvZ
o€} ZHAl
ol dA7E EAon,
gt olHg A
% z7] ARAAE]
9,171‘4 ¥, AZAE, 2
7HR e #e
A o] FHs Ao
el A5EQA F5 @FFo] ast A
259, A Ay AAEAR T v HE
dor dRo T wudch
Potassium2 A Zujdl i3 EAst= 4§ o2
2 AW F %o 98%7F ME o] ExEe] glo
o MEYe AAZE FEASERIE AHEYLS
wzlﬁ =d] 53] AT e A4, =z
B 948 #A7E AL, sodiume A E] Y
91 F2 dol2oz AAFH A5G =Hd FL
3 93Ls G 53 €% potassium®] o]
Z7t e Zadd Fwste 4 wEAG AAol%
4 ohulg saaE o
HZ oA AMERFI F X
ARG 84 IS #: 3&2}011711*1
3] A
A

ul o
16

(N

Lo U .
ot ofu
i3
o
okt
ol
o

HEFo HA&o] Frten, &
A oA FAAAN A= FEE] %ﬂ?l‘:]'
= rag¥ o gt

B AFo|AE sodium, potassium A& o4&
ol &tA WERgth

azr W& AT AUl 4% A8 Q@
T Folry| JER W £ATFoNA WF
AAE 249 AA 2 wid 58, AE AAA
= wgslE g ES ZHAM 2o)ls

-~ 226 -



FEAEARZM ) FA%Y 27 A7 7

protein, albumin, total bilirubin, direct bilirubin,
GOT, GPT, x-GTP 59 A#4E Aol TP,
GPT, y-GTP7} 247} 16.9%, 14.4%, 135%= =7
dekEd %e 492 2ARI P /)
o AFES HAPAES ¥ Ao|HE FHAoF &
Aoz Aggt

el AFolN FEx/NAAAS FARH
AAA PTY 9%, 3% 4327} SolHe
2 gut A F2¢ "ast glom, oAe
Fal 200 gANE 434 478 Ha,
2de A¥e A F oﬂuu e mAg 5
A Ao Asdd. ¢ AT 4R 4%,
YHEAA AR, 3284 AJEF S o
T M
ol chd olel ol UANES AAFHE whelch

45 dWAL Qo FERPNE ABF

o2 AFAA ¥EF B L FuARe] 3}
o QA3 P Aol AYR =] glofo}
R0l W 27 BAEe] Aty o4 AA
¢ B3 NEE Anl Yok & Ao Aund

5 o

V. & @

20014F 4759 20044 SH7HA dddistwy
%i?}f.f} WA FIFERZIHAANA H A4S}
Aarzon A HAMNE 58
vl Aozt fl= 3268 S e
Aty 2dg AHE g5 22 2ES

1L 48T AA Adolste] w2 RBCE 1%
7, HGBSt HCTE: #2279, 58% %t

2. 2@ TN PTY @50l 26.7%0l
A3L 193%Ah

3. AYPZoA #dolde] TP, GPT, x-GTP7t
Z2} 16.9%, 14.4%, 135% 4tk

4. AFTAN BAolde FIALHES T4
A Zbzt 187%, 282%Ath.

olde A FIE7NAAAY FAtH o]

o, PTTY

L AA% 5 9 va 939s 2w 2 Az
(THE MERCK MANUAL), p.1518, 1524, A&
4 92, A& 2003

2. Rachael hough, iftikhar ul hag. internal
medicine(i#8), T=AE# 9, pp97Ti0]l,
2897290, 2000.

3. AFAANREG R, AAWNAE pp.505T506,
A4, 199.

4. 7:}%"51. 3553, pp.3037304, 3227323

1999.

5. E. Braunwald 9. Harrison’s Principles of
Internal Medicine. Wl #et3] A, s =
A Z9MIP. pp.141871419, p.2188, p.2410, 2443,
2003.

6. AAF, o}%3}. Precipitants of
Stroke of Risk Factor
Preceding Infection, Exposure to Coldness, and

AEA,
Roles Changes,
Psychologic Stress,
16(5):6097615, 1998.
vgel, a4, 38, HAE AEF 9
ool dd FA-dZE A7, D@
8}3) 7], 22(3):4237430, 2001.
8 F93, A&

Korean-]J-Neurology,

p

L B, ney, BE

A HES B FEY FAFo] dF APAA=
Aol Fde #d A7y, dAFIFHIA
2(1):19728, 2001.

9. AW, oFF)BEAFFHIE. A

Study on Risk Factors of
korean-J-Neurology, 6(2):2187227, 1988.
HBAgAe] A LHAT, o
Adista gdeofstdFA4=F3, 12(2):179, 2004.

11. o} &, ¥ 3. 103 Cases of Young Adults
with  Stroke: The
Korean-]-Neurology,

Strokes,

10. 7]014

Causes and Prognosis,
9(4):4057412, 1991.

- 227 -



8 KHEKBE BEPBWHIERN RXE BI3E H20

12. AZEARAG AT FF
s A nE, o
21(1):1477155, 2000.

13. €58, AAF, FAs, o3, &84, o
A, FEE. 47 HEF Ao dig g4
oF, et A] 21(2):2037212, 2000.

4. 774, 94, #ey], nsd, oFAF3,
uA 7], AES, dds, A3 L, Ty HEFE
7t tig dHEz, dFFEIA 2010178,
2001.

15 oj¥d, 4% S HEF9 98, o
ALY 3 A 45(12): 141571421, 2002.

16. 2434, 344, 3A3]. Cerebral infarction
in young adults, Korean-J- Neurology, Vol (15)
1, P36745, 1997.

axel odFol B
S ELE R

ro

17. A48, A%, 249, 13 AP
e Hagds fudxe ¥ q@ wad

T, g ek A, 22(3):3797382, 2001.

18. 5%, A%, H&4, FEA, A=, o
. AAA e FFERVAZ #zY A
EAo dig n@ 200235 thdF T3 FA3
=3, 96797.

19. oA, olF&. YA, JgEHAL,
pp.8377838, 8607863, p.1359, pp.141471428, 1996.

20. FpFEsE. FMRASTASHEIE, A& B8,
p.47, 50, 343, 1992.

21. Anish bahara, katia cikurel. neuroclogy. &=
AEH 399, pp.1797188. 2000.

22. AsA, dNEG, BEE, AEF,

EA R

WA Apolipoprotein E4 Genotype in Patient
with IschemicCerebrovascular Disease in Korea
- A Preliminary Study”, ] korean Neurol Assoc,
19(1):19723, 2001

23. Lowe GD, Lee AJ], Rumley A, Price JF,
FG. Blood viscosity
cardiovascular  events. Br J
147(1):1687173, 1997.

24. Smith FB, Rumley A, Lee AJ], Leng GC,
Fowkes FG, Lowe GD. Hemorheological changes

aging.

Fowkes and nsk of

Haematol,

during human Gerontology,

100(4):1117120, 1998.

25. Smith FB, Rumley A, Lee AJ, Leng GC,
Fowkes FG, Lowe GD. Haemostatic factors and
prediction of ischaemic heart disease and stroke
in claudicants. Br J Haematol, 100 (4):7587763,
1998.

26. Surez C, Castillo ], Surez P, Naveiro ],
Lema M.
hemorheological factors in stroke. Rev Neurol,
100(4):1907192, 1996.

The prognostic value of analytical

27. AA, oy, WA, B4, A ¥
£937t5E 9 2294 18 x4 4
Ept T 4974 734,

Korean-J-Neurology, 16(1):63 ~66, 1998
28. JP Wade, DW Taylor, HJ Bamnett, and VC

Hachinski, Hemoglobin  concentration  and
prognosis in symptomatic obstructive
cerebrovascular disease, Stroke, 18:68771, 1987.

20. qi@ystsA. Jes, ngAL pl277129,
1990.

30. 3 H, AAY, olAv, HHd, A4S, A
Ag-, A3, 994, ZAF. The Change of
Platelet Aggregation with Acute Ischemic
Stroke, ] Korean Neurol Assoc, 21(1):14719,
2003

31. A4¥%F HA. sXAHFTe APAA, A5
o] HAXZAN, pl24, 33528, 1999.

32, EF, AU, BE, olHE, olF3E, n
#S 5. H¥EAS 24 A¥e #HE 949
FIEW  #A-dzd AT, dEeEE A,

34(2):1577165, 2001.

33. A7le, F4d, 4F, 45, Ao, A
d T #AEHAE A¥ed FEE A8 =
EY ga-dze
34(2):1497156, 2001.
4. A3, BJY, oY, dAZ, oldE, WY
Adults,

A+, g5t #],

&= Stroke in Young
Korean-J-Neurology, 17(2):2017205, 1999.
35, 9hA A A9, Comparison of Lipid levels
in Cerebral Ischemic Patients and Normal
Persons, Korean-]-Neurology, 16(1):8714, 1998.
36, FAE, P, olf4,

T
34, BAE,

- 228 -



=
-3

Ix
)

AYAARAY FALH 2 A7 9

Vascular Risk Factors Related to Stroke Types
in Hypertensive Subjects, Korean-]-Neurology,
13(2): 1717176, 1995.

37. RG. Hart, LA. Pearce, SD Legge, ]. DS, A
Tarmayo, V Hachinski, DM. Green, AH. Ropper,
RA. Kronmal, BM. Psaty, and GL. Burke,
Serum potassium level and dietary potassium
intake as risk factors for stroke, Neurology,
60:186971871, 2003.

38. W. N. Kernan, MD, S. E. Inzucchi, MD, C.
M. Viscoli, PhD, L. M. Brass, D, D. M. Bravata,
MD and R. L Horwitz, Insulin resistance and
risk for stroke, Neurology, 59:8097815, 2002.

39. D. M. Green, MD, A. H. Ropper, MD, R.
A. Kronmal, PhD, B. M. Psaty, MD, PhD and
G. L. Burke, MD, Serum potassium level and
dietary potassium intake as risk factors for
stroke, MS for The Cardiovascular Health
Study, Neurology, 59:3147320, 2002.

- 229 -



