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ABSTRACT

The Association Between White Blood Cell Count and

Metabolic Syndrome in Type 2 Diabetes Mellitus

Park, Il-goo

Advisor : Prof. Bae, Hak—-yeon,

M.D., Ph.D.

Department of Medicine,

Graduate School of Chosun

University
Aims @ This study was performed to evaluate the association between
WBC count and metabolic syndrome in Type 2 diabetic patients.
Methods : 97 patients were enrolled. We defined the metabolic syndrome
based on the NCEP/ATP III, while abdominal obesity was assessed based
on the Asia—Pacific guidelines. The WBC, anthropometry, blood pressure,
fasting glucose, insulin and lipid profiles were measured.
Results : The prevalence of metabolic syndrome was 81.4% for total
study subjects. The WBC counts increased with increasing number of
components of metabolic syndorme. According to the quatiles of the WBC
counts, the number of components of metabolic syndrome and percentage
of patients with metabolic syndrome were increased in the highest WBC
count quatile. WBC count had a positive correlation with BMI, blood
pressure, triglyceride, glucse, insulin, and a negative correlation with a
HDL-cholesterol. This results also increased with the number of

Metabolic syndrome components (p<0.05 for trend).



Conclusions : The WBC counts are associated with the metabolic
syndrome in Type 2 Diabetes mellitus. This results suggest that

metabolic syndrome may cause low—-grade inflammation.

Key words : Metabolic syndrome, White blood cell count



X
f

QALE e Add A3kl T8 fAjARl ndY, ndsh, aAHF, 5F
HIRE o] FAlo] TAEE dFo Aidror HT A AAGeR 53], AT
SAZo A b &k AdkFel shuE QAE L o [1~3] FulelAE Hnt
A7 solvdas iAo FHES 94 14.2%, o148 17.7%% HilES]
o4l tAF SFaro] AERA e PE TUkeh Bl ke SAV A
b oy o s ASe] Ame M= FasA meEa At
A} S5to]l EAlstE S 1A e Aol s AdaA Hgd o
AEOl FUbeHAl Hed ek giAbES 29E JAYs Z27)d 9 dle
Aol AEFy #EE A3 43 TS disied =S £ Ao
o AdwA A3 9P} A5Nke Alolole Aol gon ASukee
AL Ewe] WeAgds T 98E g dATHAY AtelEFRI

(Proinflammatory cytokine)?! Interleukin-6(IL-6), Tumor necrosis factor-

a(TNF-0)¢} C-reactive protein(CRP)e] =7} @ @iy t=o] =71 & Iy

WMzl 75 olds Yl 959 v A AEE wrdste ol A

7b w=eE AgEd A8 Bdo] vl dEA ATH5,6]. HE S wh
[}

Z7h dEt AEuA A8e] 5949 9PN HFH ]

olo
o

2

e
fiu)
®
=
>,
o|\

S A ded Ay e adEddS

Agl Ao A g Hom [9~12] ME T xe] FUF AR e A
sto g Qg AbEY S dd wHAs wdo] vk deA AtH[13~18]. ©]
of & AFeAE WM o dreFa BAAERA AT AES 8 sk
A 23 Wk ato A Mg Smof AL S F o] A S dolr aial STk



_1% MM m o oo o N do, gl = o2 = O
— B X " _ = = 0 <] o o o ¢© I T
T 9w A T R RS g 50 E
o N o oY N %o 12 G gy S
ol =1 o o 1_,_Al = x ie m S 7
oo B m_rm ° am Wn o w1 1) ol 2w wa
. =Tufa Bad 3 9%
T 2) Ll o N * ~ T 2 = — 3 W o
~ & i N2 — o = = 8 5 =
fﬁ‘_ ,ﬂul o W AT = N <a »Q M._A ot N R2 < = OE =
o Mo s BTy R SEERL
T _ X = ~ ° N
4 o zo m ﬂmwﬂqw T < g D 50
To %o mﬁ M Dfp 7% 3 . E Mo = N ~ O o T
. i s L O S T 3 E 9
) il iy o % — e ﬂNl fw o () — -
mo%wuﬂw a,%afﬂoomww,i = 3 ﬁm.mwmm
i El m@ o A o ol NI oo = T = m = M » o
o Br KT Ko WE S T W 5 = LT
=K = CO wo — = oF <] o = o o) oy @ T
G T o Nfo XD o g B Py . 0 [ o S
~o = =0 oo = K0 oe X iy T o mr i Z, iy
<X M om0 = oo ™ N s D m o =
ﬂ.Tﬂ — LyAl ~ . Of y O_H | ,.A_.uvM OM n ﬂo =
X < = Njo T X ol o 3w 3 © % Njo -
SO " o~ B o, T RO XO g = SRS
W W © LN =) Ko Ao = rowr g T g °
© wm ™ M Xo o) T ~ W g Mo N = > Mm T Ao
., oz n <A — = ﬂ.l Hﬂ m =
n&_ % Al < W T XX o, RO = X o & | = -5 X
Njo o) X T % T E 2 - T og N
o i ~ of & X N - o B gl e TE S
< B M — ms 0 = M H Dk ~ w28 © o
By I~ —_ ™~ B = Ot o N JI 3 o) ~ 9
T E T G S I S =
o, o ermoﬁ_wfooozwﬁﬂmw o CCR
o e 5 . 3 A o AL e SR T = Elice
2 o oo WO g ow Mo N o W 2 o, S
N 5 o M L o M o= 2 g0 ~ = Mo N
Tom w E = S BX o & 9o _ o L ¢
B R e T Ly WA z = ®gE
T O E) @m MM : B o = BOw N M W < W Mg S Nfo
SRAXEE S P E W AR T W N R P F w £ 2
— o @ NOB% SN 1 T Jr o W Mo mn T N % DV“ o

2 > 90 cm, oA > 80 cm
> 150 mg/dL

D s=l=:



3) HDL-Z ¥ ~H = : l,glz} < 40 mg/dL, 9=} < 50
4) g9t 1 130/85 mmHg &< JYAeAS Be39 33}

5 FE 83 ¥Ix9 > 100 mg/dL && o X859 sz

42 SPSS version 12.0(SPSS Inc., Chicago, Illinois, USA, 2003)<
A3 A FrrREAAR BASGgor] WdT Fob gaSFEtel
HAE wwer] 9ste] ANOVA AAS Adsigich. 2dE #Ee 49
(%), A& AS HArEFUAE AASAY. wEdF S ukg)
4EoE e F Az%e] s ned HAT £ ST e AFES
Adelr] Satel dolg wA F 2Ax" AARISE APse] 95%
23k GA AASGE BA A fo £ES PGS 0.05 vwo

=

RS
ﬂ
&l



AA A g2k 9799 Hy AHE 62.2412.0493, AEHF A5 25.2+
47010 Wx Pl o Wy = Pt 7,952+1 761/,u€°] E} AL
thggkAte] 81.4%7F tAtEFol 3d s 3l
ok o2 AEaA 98t it 4221 Table 19 A 14%&@@%161),

2. N ALES el wE AT A8 A
ML Srof whah 47802 Yol QQAFAS w
gl wret sElEd, S, dARSST AL L -

3t FAbo] v &S F7FEFATHP for trend < 0.05). 23y ¥5dY, FZd~
B E, LDL-Fe 28 E w55 #o]7F flltHTable2).

402 o] HLS w Al

2 44 M¥ 45 6,550+1,609/
el e, 370 o]l A= wWE Pyt 27 8,087+1,863/ul, 8,245+
1,280/ut, 8,678+1,629//N At WAFS T+ 7+
7ves Wy, a¥st /\Hﬂé A, sEEd, AW, ded @

393 HDL-F 8 28 =& 7431 tH(Table 3).

>—{o§i
1o
g
4
o

AN

o

4t

o
E=)
=
ek
-
¥



B
xMﬂMﬂi
X - ﬂ/.A_n\Mﬂ
momﬂomf:#ﬂﬂﬂ
o%ﬂ%df%ﬁ%mﬂ%fidﬂ
#E %mi;f;wmmg
z@%éfrfrﬂrﬂrma Huﬂé%}
v&ﬂﬂﬂ#mm%me#mma]yﬂ}
_:&cﬁaie% ﬂﬂMoMﬁximoEmﬁM
M%?L@ﬁ?ﬂruoa_ﬁwplmmﬁx RS
S @Dé& f?% quﬂﬁﬂ@ LA
OEHT, - Ao;l ,mﬁ.LQLEHo]o ™~ JI_LMEmﬂ
E@mﬂ}mo%g%n}ﬂqm&wwaz T S
Heﬁwhﬁkoﬂmaﬂrvﬂan YT 3 oﬂiwszAﬁi
(L LL#o_wro B_;LAGﬂE ° Ll]Ll H._,.wo_zogom»ﬂw_o»]
@g EE%%QPM}L FﬂovywA fnaﬁ4@ﬂ ATVLE
Qéw.ﬂﬂowfﬂaowlmfmwﬂ%zo}m« ma_: urmurm?m‘o 7@%
=1 o <& A# @M \‘Lu,r HA.I Lf or T o) AT »ﬁ ‘w ‘LIC — W ol oge ﬁa M.T
) ganwaoﬂmﬂwwﬂo@gﬂu o;gwwga@g%@
= —_— .] 1r_ o \]J..r
Oéﬁ;: ﬂﬂﬁmm1;ouﬁg qu;o;ff%
@Eo B ) oBo»Iﬂ ™ = |
wLueﬁqz%a}a ﬁx@@ a@ﬂmogmﬂ@e
@@rni&ﬁao;mA:THTQOAT o%mLoLﬁﬂmoﬂ%arﬂ
: %ng%mdlgﬁL b Qno@ms?ge B
Sy 4 @argﬂlﬂn@%oo} g % uﬂlﬂﬂoa%
iﬂrﬁ.%&ﬂ %?@WH@%@%?% on_wﬁﬂﬂ ATo ﬁl_z. i
o ﬁJEOELJ]szJ y au%_ﬂ%ﬂ @ 5 Z_O@OL
_£sz o»%F?L B?ﬂm wa%;;uﬁ%}t
ﬂ_lﬂoallﬂu,.m_l_ldlm,wnmoﬂco‘_ —~ ‘mﬂﬂ” “Lu,rw_@.E NAEWE.*HO
o — AN o_h (@xgo1¥A, lgaﬂ G - c¥
Jlm*lo N~ ﬂ;oo Poﬁa}ﬂ J_HEJ.:.LB_;}OO 4
xLlﬂAﬂo ].mm_]JTG ].x_.ﬂﬂu = ﬂ.,_h.l W%}Qiomﬂ
s aﬂwthrET%aE%%Agsgﬁ.@fﬂavn. I
JI_IIM,LC]JIL‘Wﬁ/ 7m[Arcooﬁa\l_/r%AuL.AuAm‘HLLL_/ombT
ﬂM‘WOET‘IzoﬂﬂL%OmI]]FﬂEEﬂ_uz[ N ,Mu_l‘_L!\LWZo AET
%Liz.&ﬂém«fmlfmﬂ“nxAE.ﬂﬂﬂws_#u..mrﬂﬂn.ﬁ
m%oﬂrl?ﬁSZM..eAﬂﬂEeo»ﬁajﬁfTATuu.uz.ATTuAIMrm
;wmx?ﬂwmaxmoga¢oﬂaf¥;q}%iq
f.om.nﬁz.ramHqﬂﬂ%%ép}.&gaivﬁqm
Hannmﬂﬂ. MM@iE_Edabo,o._.An_rmﬂ_;]foZu_;XXuo
mﬂmmowowwmrokfroadfr%wﬁmrmﬂﬂmwrﬂd
ZTMUJL[Q‘Lo»ﬂﬂqmﬂ.w:oélwi_l,uJﬂrwm.fﬁeo,Mllco
‘m,ﬂﬂlﬂﬂ‘OlHoolJIZ\._oduﬂom*Axo}Apn
ﬁ@ﬂoﬂaﬂmm@1i% Hop.mrxm
Lwomﬂ_zwwﬁmL ??WmEfK
oi%ﬂlﬁdr.mﬁmﬂ:. ﬂ%;l@
1m.mA¢ALiur§E
S »On_,ﬁ;o B
o T of zT n| o =
Xﬂﬁﬂo%m_ﬂAiﬂ_
%WOM T 2
N%Mrdr
_Qmw
oR

=

il
?_Oﬂ }\1 T/HA]—

L



T 7 e g7F SUHEel et MEy b Sobela Ak S5l @l
Fots A7t WA Sl aldetAl @ Aol Miste] WdS #rh ekt
o]z He tAEF e FALAY FU FEFE UL Ao dFol &
thslo] AdaA Ao fdel S e AE

Ao w Holt},
Ohshita %Oﬂ ofetH MG 7k B FHEE 2413 dd ) SHHo R A
Ho] | 2 9% ®A] UdA] C-reactive protein(CRP)&= M) Ei=rg 3
Al A & QD‘E"/} B e AARl A 2AZE 5 9 o EAsHA Aw
2o ATelAE MdT e sleEd, 57 Y T4
]HhﬂL CQEJ ’bhjrﬁrﬁﬂ H3la HDL-Z#Hl2HE, s5d33= Fos dad
of ostd IL-67F dF¥ FastA A 5ol

. =Tl IL-89] Aike SR e, IL-89 w7t Blg g gkatol

, ‘ﬂ@—? FE= AAF F F&
- Oﬂ:r“’ﬂ’ﬂ W o A5 d
adFIe] Ad AATL
Sl FdEojof g}, -
-reactive protein(CRP)S} thAlS*Tde] Ad|AdL f2
S8 YeA = kot 7|9 CRP9 WME #49 #A&
:rLoﬂ/\iE CRP7} tiAtES-we S & shudl dokat 24
= BEoFAT[38~40]. WET9F CRP7l BF %5 AHE e
Ay Ao 913 & Uet= HolA s Aol7t s A

'é‘
CRPel 9% 2 & Q& e 2958 ueshel F74

)
i
fz
%)
X
&2
o
O
z
[o5)
o
o
)
olﬂ

4 K
oft
4z
ol
o
2
o|\
)
ol
2
=l
oft
—{11
ugk ol
o
=2
T3

L oo

fo lo >

oft

jubad
Erhm%ﬁ
-

g A

()

o

il

By

&2

facs

o

i

=

gk

-

4>

L

o>

ot
r U
5]
e
o
%o,

Mo &2 oL ode oW 2

do o ofN o ¥
)
fo
Anj
I
2
ol\
N
o
4t
XL
w
\]

e}
2,
=)
ﬁ
rlr
2,
o
rlo
2o
O
X
0,
Q,
4
nmu
ol
ol
X o

rr

re
4
o
il

i

e

rO

Snie
RN

> rlr
>

of O

o Moo
X

r
Q
-
1o,
2
o
o
(o]
tl
r
=
QL
T
1\2
oft
kr
ok
=
a
rot
b
o
ol
M
e
—r
b
;Y
o
)
oy
o

N
=
™,
rios
_>|i
=2
2

=

i)
-
_‘

N
=

o\

N
=

ol
i
rlr
>,\l

=
rJ
e
o
2
o
ko )
%)
v



&2 Astgda s,



o]

7heb A E o Tt

=
]

R
oF
T
B

X
o

|

<
FA
o
No

BH

AP olnuA

o

el

ol

NCEP-ATP 1119 7]
GERE]

1

R

o 49
ujg o] A}

Ak

GEREE
My = FYE,

] A A =,
22 7459

Al %

~
Ko

=
=

3F¢lal HDL-

S

7}

=

o

=3 w2

]

o

o

—

il
)

o)

iof-
No

|



Fauwd
1. Ford ES. The metabolic syndrome and C-reactive protein, fibrinogen, and
leukocyte count: findings from the Third national Health and Nutrition
Examination Survey. Atheroscleosis 168:351-8, 2003

2. Hak AE, Pols Ha, Stehouwer CD, Meijer J, Kiliaan AJ, Hoffman A, et al.
Markers of inflammation and cellularadhesion molecules in relation to insulin
resistance in non diabetic elderly: the Rotterdam study. J Clin Endocrinol
Metab 86:4398-405, 2001

3. Ross R: Atherosclerosis—an inflammatory disease. N Engl J Med 340:115-
26, 1999

4. Park HS, Oh SW, Cho SI, Choi WH, Kim YS. The metabolic syndrome and
associated lifestyle factors among South Korean adults. Int J Epidemiol
33:328-36, 2004

5. Yarnell JW, Baker IA, Sweetnam PM, Bainton D, O'Brien JR, Whitehead PJ,
Elwood PC:Fibronogen, viscosity, and white blood cell count are major risk
factors for ischemic heart disease. The Caerphilly and Speedwell
collaborative heart disease studies. Circulation 83:836-44, 1991

6. Grundy SM. Hypertriglyceridemia, insulin resistance, and the metabolic
syndrome. Am J Cardiol 83(9B):25F-9F, 1999

7. Haffner SM, Valdez RA, Hazuda HP, Mitchell BD, Morales PA, Stern MP.
Prospective analysis of the insulin resistance syndrome(syndrome X).
Diabetes 41(6):715-227, 1992

8. Reaven GM. Role of insulin resistance in human disease. Diabetes
37(12):1595-607, 1988

9. Barbieri M, Ragno E, Benvenuti E, Zito GA, Corsi A, Ferricci L, et al. New
aspects of insulin resistance syndrome: impact of haematological parameters.
Diabetologia 44(10):1232-7, 2001

10. Facchini F, Hollenbeck CB, Chen YN, Chen YDI, Reaven GM.
Demonstration of a relationship between white blood cell count, insulin
resistance, and several risk factors of coronary heart disease in women. J
intern Med 232(3):267-72, 1992

11. Jeppesen JL, Maherux P, Facchini FS. White blood cell count and insulin
9



resistance in healthy nonsmoking men. Am Heart J 127(2):459-61, 1994

12. Targher G, Seidell JC, Tonoli M, Muggeo M, De Sandre GD, Gigolini M,
The White blood cell: tis relationship to plasma insulin and other
cardiovascular risk factors in healthy male individuals. J Intern Med
239(5):1435-41, 1996

13. Fiedman GD, Teskawa I, Grimm RH, Manolio T, Shannon SG, Sidney S.
The leukocyte count: correlates and releationshipto coronary risk factors:
the CARDIA study. Int J Epidmiol 19(4):889-93, 1990

14. Hansen LK, Grimm RH Jr, Neaton JD. The relationship of white blood cell
count to the other cardiovascular risk factors. Int J Epidemiol 19(4):881-8,
1990

15. Nieto FJ, Saklo M, Folsom AR, Rock R, Mercuri M. Leukocyte count in
middle-aged adults: the Atherosclerosis Risk in communities (ARIC) Study.
Am J Epidermiol 136(5):527-37, 1992

16. Lowe G, Rumley A, Norrie J, Ford I, Shepherd J, Cobbe S, et al. Blood
rheology, cardiovascular risk factors, and cardiovascular disease: the West
of Scotland Coronary Prevention Study. Thromb Haemost 84(4):553-8, 2000

17. Lowik MR, Odink J, Kok K FJ. Ockhuizen T. Hematocrit and
cardiovascular risk factors among elderly men and women (Dutch Nutrition
Survelillance system). Gerontology 38(4):205-13, 1992

18. Shimakawa T, Bild DE, Relationship between hemoglobin and
cardiovascular risk factors in young adults. J Clin Epidemiol 46(11):1257-66,
1993

19. PedroM, Jean BR, Elizabeth M, Ludovic D, Vanina B, Jean F, et al.
Prevalence of insulin resistance syndrome in Southwestern France and its
relationship with inflammatory and hemostatic marker. Diabetes care
25:1371-7, 2002

J

21 A, B, AGE, 149, 244, A87). NETRe AT
J ]

=
FHAS ARA-U Y AFFAAY FARE oz, e e



TIke] AuAd. e @718hE] A 34:280-7, 2004

AeA, olfrm . F=9 A2Y G
A oAb S ME T oke] A B 29(5):460-8, 2005
24. Fernandez-Real JM, Ricart W. Insulin restance and inflammation in an
evolutionary perspective: the contributionof cytokine genotype/phenotype to
thriftiness. Diabetologia 42(11):1367-74, 1999
25. Mohamed-Ali V, Goodrick S, Rawesh A, Katz DR, Miles JM, Yudkin JS, et
al. Subcutaneous adipose tissue release interleukin-6, but not tumor necrosis
factor—alpha, in vivo. J Clin Endocrinol Metab 82(12):4196-200, 1997
26. Fernandez—-Real JM, Vayreda M, Richart C, Gutierrez C, Broch M,
Vendrell J, et al. Circulating interleukin 6 levels, blood pressure, and insulin
sensitivity in apparently healthy men and women. J Clin Endocrinol Metab
86(3):1154-9, 2001
27. Sims E, Humoral factors 1-373, Oxford: IRL press.1993
28. Wang YY, Lin SY, Liu PH, Cheung GM, Lai Wa: Association between
hematological parameters and metabolic syndrome components in a Chinese
population. J Diabetes Complications 18:322-7, 2004
29. Kannel WB, Anderson K, Wilson PW: White blodd cell count and
cardiovascular disease: Insights from the Framingham Study. JAMA
267:1253-6, 1992
30. Berge LN, Bonaa KH, Nordoy A. Serum ferritin, sex hormones, and
cardiovascular risk factors in healthy women. Arterioscler Thromb
14(6):857-61, 1994
31. Tong PC, Lee KF, son WY, Ng MH, Chan WB, Lo MK, Chan NN, Chan JC:
White blood cell count is associated in Chinese patients with type 2 diabetes.
Diabetes care 27:216-22, 2004
32. Juhan-Vague I, Thomson SG, Jespersen J. Involvement of the hemostatic
system in the insulin resistance syndrome. A study of 1500 patients with
angina pectoris. Arterioloscler Thromb 13(12):1865-73, 1993
33. Klein BE, Klein R, LEE KE: Components of the metabolic syndrome and
risk of cardiovascular disease and diabetes in beaver dam. Diabetes Care
25:1790-4, 2002

34. Ford ES: The metabolic syndrome and mortality from cardiovascular
11



disease and all causes: finding from the National Health and Nutrition
Examination Survey II mortality study. Atherosclerosis 173:309-14, 2004

35. Ohshita K, Yamane K, Hanafusa M, Mori H, Mito K, Okubo M, Hara H,
Kohno N: Elevated white blood cell count in subjects with impaired glucose
tolerance. Diabetes Care 27:491-6, 2004

36. Festa A, D'Agostino R Jr, Tracy RP, Haffner SM: C-reactive protein is
more strongly related to post—glucose load glucose than to fasting glucose in
non—diabetic subjects; the Insulin Resistance Atherosclerosis Study. Diabet
Med 19:939-43, 2002

37. Nappo F, Esposito K, Cioffi M, Giugliano G, Molinari AM, Paolisso G,
Marfella R, Giugliano D: Postprandial endothelial activation in healthy
subjects and in type 2 diabetic patients: role of fat and carbohydrate meals.J
AM coll Cardiol 39:1145-50, 2002

38. Stewart RA, White HD, Kirby AC, Heritier SR, Simes RJ, Nestel PJ, et al.
White blood cell count predicts reduction in coronary heart disease mortality
with pravastatin. Circulation 111(14):1756-62, 2005

39. Lakoski SG, Cushman M, Palmas W, Blumenthal R, D'Agostino RB, Jr.,
Herrington DM. The relationship between blood pressure and C-reactive
protein in the Multi-Ethinic Study of Atherosclerosis (MESA). J Am Coll
Cardiol 46(10):1869-74, 2005

40. Blake GJ, Rifai N, Buring JE, Ridker PM. Blood pressure, C-reactive
protein, and risk of future cardiovascular events. Circulation 108(24)):2993-9,
2003

12



Table 1. Clinical characteristics of subjects

No. of patients 97
Age(years) 62.2112.0
Duration of 10.4£9.1
diabetes(years)
BMI(kg/m*) 25.2+4.7
Waist(cm) 91.5+9.6
Hypertension(%) 39.2
WBC(/ ) 7952+1761
Neutrophil(%) 58.7£9.9
Lymphocyts(%) 30.1£8.0
Monocyte(%) 4.7+1.2
Eosinophil(%) 4.2+1.4
Basophil(%) 0.8t1.1
Fasting glucose(mg/dL) 149444
HbA1c(%) 8.8£2.3
Total cholesterol(mg/dL) 163.0+36.5
Triglyceride(mg/dL) 156.7+89.0
LDL-C(mg/dL) 101.3£33.7
HDL-C(mg/dL) 43.2112.4
Insulin(mg/dL) 6.28+5.6
HOMA-IR 2.12£1.65
CRP(mg/dL) 0.57x0.60
Components of MS 3.3x1.1
BMI, body mass index; WBC, white blood cell; HDL-C, high density

lipoprotein—-cholesterol; LDL-C, low-density lipoprotein—cholesterol; CRP,

C-reactive protein; MS, metabolic syndrome

13



Table 2. Clinical characteristics of subjects according to quartiles of WBC

count
Quartile of WBC count P for
<6644 6645-7689 7690-9239 >9240 trend
No. of patients 24 24 25 24
Agel(years) 57.3£12.3 62.4+10.5 63.7£14.2 65.4+9.8
Duration of 8.2+7.8 11.3+£9.4 8.218.4 14.0£10.0
diabetes(year)
Hypertension(%) 20.8 45.8 40.0 50.0 0.068
BMI(kg/m*) 23.8+4.1 25.9+5.4 24.4+3.2 26.6+5.4 0.102
Waist(cm) 87.1+£11.4 92.1+£10.0 90.8+7.2 95.9+£7.7 0.004
Fasting 140.8+45.3 143.1£29.5 160.6+49.6 154+49.6 0.164
glucose(mg/dL)
HbAlc(%) 8.17+2.33 8.78+2.34 9.54+2.46 8.74+2.00 0.242
Total 166.4+48.5 164.0+31.4 163.5+27.8 158.0+36.9 0.449
cholesterol(mg/dL)
Triglyceride(mg/dL) 124.1+88.9 153.0£71.5 183.4+£100.8  165.4%+86.7 0.057
LDL-C(mg/dL) 102.2+37.5 104.5+38.5 103.2+28.4 95.3+31.1 0.480
HDL-C(mg/dL) 48.6+£12.3 41.4+£12.2 40.5+9.8 42.8+14.1 0.104
Insulin(uIU/mL) 5.99£6.0 6.6916.89 6.561+5.39 5.84+4.21 0.913
HOMA-IR 1.79£1.34 2.10+1.84 2.49+1.92 2.07£1.43 0.419
CRP(mg/dL) 0.5%0.63 0.61%0.63 0.6210.65 0.53%0.49 0.906
Uric acid(mg/dL) 4.5+1.7 4.4+1.2 4.4+1.1 4.9+2.0 0.438
No. of 2.6%+1.2 3.4+0.9 3.7+£0.9 3.7£0.9 0.001
Components of MS
Prevalence 54.2 83.3 92.0 95.8 0.001
of MS(%)
BMI, body mass index; WBC, white blood cell; HDL-C, high density

lipoprotein—-cholesterol; LDL-C, low-density lipoprotein—cholesterol;

C-reactive protein; MS, metabolic syndrome
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Table3. Clinical characteristics of subjects according to the number of

components of metabolic syndorme

No. of components of MS P for
<2 3 4 5 trend
No. of patients 18 36 25 18
Hypertension(%) 17 25 48 78 0.001
BMI(kg/m?) 22.7+4.0 25.3+4.7 25.0£3.3 27.5+4.7 0.004
Waist(cm) 83.2+11.8 92.3+9.2 93.6+6.7 95.1+£7.0 0.001
WBC(/uL) 6550+1609 8087+1863 8245+1280 8678+1629  0.001
Fasting 154.2+44.3 145.3+45.2 142.1+46.7 164.7+38.6 0541
glucose(mg/dL)
HbA1lc(%) 9.214+3.00 8.82%1.88 8.62%2.86 8.67+1.41 0.453
Total 165.5+49.2 168.44+33.5 165.2£36.0 146.7£24.5 0.115
cholesterol(mg/dL)

Triglyceride(mg/dL) 108.6+62.7 144.0+101.9  166.0+83.1 217.5£53.7 0.001

LDL-C(mg/dL) 99.7+37.5 103.7+£31.4 105.6+£40.7 92.2%£22.7 0.560
HDL-C(mg/dL) 53.6%+13.3 46.1£11.8 39.0%8.6 33.2%+6.1 0.001
Insulin(uIU/mL) 4.79+3.84 5.92+6.49 6.24+4.41 8.54%6.47 0.049
HOMA-IR 2.00£1.47 2.01£1.81 1.88+1.26 2.76x1.89 0.206
CRP(mg/dL) 0.59%0.62 0.51%0.46 0.44%0.29 0.87+1.02 0.225
Uric acid(mg/dL) 4.6%+1.3 4.1+1.1 4.9%+1.9 5.1£1.7 0.128

BMI, body mass index; WBC, white blood cell; HDL-C, high density
lipoprotein—cholesterol; LDL-C, low—density lipoprotein—cholesterol; CRP,

C-reactive protein; MS, metabolic syndrome
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Table 4. Partial Pearson correlation of total WBC count with other metabolic

parameters

Correlation efficiency
BMI(kg/m?) 0.166
Waist(cm) 0.316%
SBP(mmHg) 0.292::x
DBP(mmHg) 0.161
Fasting glucose(mg/dL) 0.142
HbA1c(%) 0.140
Total cholesterol(mg/dL) -0.41
Triglyceride(mg/dL) 0.189x
LDL-C(mg/dL) -0.009
HDL-C(mg/dL) -0.154
Insulin(nIU/mL) -0.009
HOMA-IR 0.097
CRP(mg/dL) 0.021
Uric acid(mg/dL) 0.056

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood

pressure; WBC, white blood cell; HDL-C, high density lipoprotein—

cholesterol; LDL-C, low-density lipoprotein—cholesterol; CRP, C-reactive

protein; MS, metabolic syndrome

* 1 P-value <0.05
#x o P-value <0.001
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