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ml T&H o 7z EF 35 F &, HBcrAg E=30logU/ml

1) ROMEEREY Y —

2) it seE

*Corresponding author: hosa-p@toranomon.gr.jp
<A H20094E8 A 11 H ><#RIRH200949A1H >

—587—

ARIERY I
JrHE &R

/NI FIFP

£ IR A
WA B Wk R
FEH 1Y

TH o 7EFN 296 (829%), =48logU/ml THo
TERNE 1360 (371%) ThHolz. BEETFul/&ks
BtED 6 FE T TOREHMIL 22 F (FR{E) Tho
7z

P31 389% (21/54) TR, BEEIrLER
ETOHMIE 1428 (FRfE) THo7. BREIFS
THREFIOVTHERMT 217072 25, HBV.-
DNA &=30log copies/m!, HBcrAg=438logU/ml, &
BEEZ%, PIREES YO 4EFIHHBESHh, &5
ZERBBN Z2To/b A, MIKEF & LT HBerAg
=48 logU/ml, FIIREE @ 2 BT S 7z (Table).
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HBcrAg EOFHBIHEREBBROBE T —A -t L
TERTHILEEZLNS.
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Table Factors associated with recurrence of HCC by univariate and multivariate analysis.
Univariate Multivariate
factors Hazard Ratio (QS%CI) P Hazard Ratio (95%CI) P
HBeAg (Positive) 153 (0.63-3.70) 0.343
HBV DNA (> 3.0 logcopies/mL) 249 (1.03-6.00) 0.042
HBcrAg { > 481logU/mlL) 104 (2.39-45.0) 0.002 850 (1.95-37.1) 0.004
AST (> 50 IU/L) 247 (0.98-6.20) 0.055
ALT (> 4010/L) 2.37 (0.99-5.71) 0.054
Platelets count { < 10° /mm?3) 2.20 (0.81-6.02) 0.123
Serum Albumin ( < 35 g/dl) 1.39 (0.53-3.63) 0.505
Serum bilirubin ( > 1.5 mg/d)) 1.11 (0.62-2.00) 0.713
Prothorombin time (< 80%) 2.23 (0.51-9.82) 0.286
ICG-R 15 ( > 30%) 0.54 (0.16-1.87) 0.332
AFP levels ( > 100 ng/mL) 1.81 (0.74-4.44) 0.194
DCP levels ( > 100 mAU/mL) 2.09(0.81-5.39) 0.129
Tumor size ( > 21 mm) 202 (0.81-5.07) 0.133
Tumor. number (multiple) 403 (1.31-124) 0.015
Presence of portal vein invasion 5.39 (1.69-17.2) 0.004 363 (1.15-11.5) 0.028

Abbreviation: AST, aspartate aminotransferase; ALT, alaine aminotransferase; ICG-R15: indocyanine green retention
test at 15 min; AFP, alpha-fetoprotein; DCP, des-y-carboxylprothorombin,

HBcrAg, tumor number and presence of portal vein in-
vasion were significant predictive factors. By multi-

EVES
Low hepatitis B virus core-related antigenis a predic-
tor of absence in post-treatment recurrence of hepa-
tocellular carcinoma during antiviral therapy

variate analysis, HBerAg and presence of portal vein
mvasion were independent and significant predictive

factors of recurrence after curative therapy for HCC.
We conclude that HBerAg is useful as a predictor of
post-treatment recurrence of HCC after curative ther-
apy in patients who received antiviral therapy.

Tetsuya Hosaka®*, Fumitaka Suzuki”,

Masahiro Kobayashi”, Miharu Hirakawa",
Yusuke Kawamura?, Hiromi Yatsuji¥,
Hitomi Sezaki”, Norio Akuta”,

Yoshiyuki Suzuki®; Satoshi Saitoh”,
Yasuji Arase”, Kenji Ikeda”,
Mariko Kobayashi?, Hiromitsu Kumada”

The tumor recurrence rate of hepatocellular carci-
noma (HEC) is still high even in patients who receive a
curative therapy. We analyzed predictive value of
HBV-related viral markers, including HBcrAg, HBV
DNA, and HBeAg, for HCC recurrence in the patients
who developed HCC during antiviral nucleot(s)ide ana-
logues therapy. By univariate analysis,. HBV DNA,

Key words: HB core-related antigen,
prediction of recurrence of HCC,
nucleot(s}ide analogues
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Rapid virological response obtained by natural IFN o
for a patient of chronic hepatitis C with a high viral
load of HCV. genotype 1b who is refractory to
peg-interferon o, + ribavirin combination therapy

Akira Kawano"*, Yuichiro Kado",
Hirohisa Shigematsu”, Koichiro Miki®,
Toshihiro Maruyama?,
Hideyuki Nomura?, Shinji Shimoda®

Interferon monotherapy is considered to have lim-
ited effectiveness in patients with HCV of a high viral
load. Here, we reported a 21-year old male of chronic
hepatitis C with a high viral load of HCV genotype 1b.
He received both peg-interferon o-2b plus ribavirin
and peg-interferon o-2a plus ribavirin combination
therapy. But there were no virological response. Never-
theless, after starting natural interferon o human lym-
phoblastoid interferon (HLBI), Sumiferon; Dainippon
Sumitomo Pharmaceutical Co., Osaka, Japan), he be-
came HCV-RNA negative at 4 week. The therapy is
continued and HCV-RNA negativity is sustained for
over 40 weeks. Eradication of HCV might be expected.
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Changes in Waist Circumference and Body Mass Index
in Relation to Changes in Serum Uric Acid in Japanese
Individuals

NOBUKAZU ISHIZAKA, YUKO ISHIZAKA, AKIKO TODA, MIZUKI TANI, KAZUHIKO KOIKE,
MINORU YAMAKADO. and RYOZO NAGAI

ABSTRACT. Objective. Studies have shown that obesity is associated with an increase in serum uric acid; and few
data are available:on the relationship between changes in measures of obesity and changes in uric
acid:concentrations. We investigated the relationship among percentage changes in waist circumfer-
ence (%dWC), body mass index (%dBMI), and serum-uric acid (%dUA).

Methods. The data of 3153 individuals [1968 men, 1185 women (536 premenopausal; 649 post-
menopausal)] who underwent general health screening over a 2-year period and were not taking anti-
hyperuricemic medication were analyzed,

Resulfs. Stepwise multiple regression analysis showed that %dBMI was associated positively with
Z%dUA in postmenopausal women and men, and the association retained statistical significance after
adjustment for changes in-blood pressure and in renal function. Association between %dBMI and
Z%dUA was not-significant in premenopausal women. In. men, %dWC was a predicting. factor. for
ZdUA; although it did not remain-significant when %dBMI was used as a covariate in the statistical
model: Multivariate logistic regression analysis showed that the odds ratio of the association between
the lowest . %dBMI quartile (%2dBMI <.~1.86) and the lowest %dUA quartile (%dUA < -7.41) was
2.04 (95% CT 1.35-3.07) in postmenopausal women and - 1.46 (95% CI 1.14-1.86) in men:
Conclusion. Weight loss may represent an effective nonmedical strategy for reducing serum UA
levels, especially in postmenopausal women and men. (' Rheumatol First‘Release Dec 23:2009;

doi:10.3899/jrheum.090736)

Key Indexing Terms:
WAIST CIRCUMFERENCE BODY-MASS INDEX URIC ACID
GLOMERULAR FILTRATION RATE BLOOD PRESSURE

Obesity and serum uric acid (UA) are both associated with
enhanced insulin resistance and incidence of metabolic syn-
drome!-3, In addition, measures of obesity have been report-
ed to be positively associated with serum levels of UA*®, an
association that may be caused by impaired renal clearance
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of UA in the condition of obesity®. The finding that a reduc-
tion in weight, and thus in body mass index (BMI), may
have a2 significant effect ‘on serum UA7 and renal urate
excretion® suggests that changes in weight may play a tole
in the regulation of serum UA levels, although the reverse
scenario might also be possible®. In our study, by analyzing
individuals ‘who underwent general: health :screening; we
examined the influence of changes in waist circumference
(WC) and BMI on:.changes in UA; and the dependency/inde-
pendency on changes in either blood pressure or renal func-
tion, which is the possible critical factor affecting serum UA
levels in healthy subjects?.

MATERIALS AND METHODS

Study population, The study was approved by The Ethical Committee of
Mitsui. Memorial. Hospital. Between: October 2005 and October: 2006.
11,538 individuals underwent general health screening at our institute. Of
these; 3326 individuals (2113 men 1213 women) underwent general health
screening during this period (first visit) and again the following year (sec-
ond visit). Among these 3326 individuals; 3179 (1968 men. 1211 women)
reported taking no antihyperuricemic drugs at either visit. Among the {211
women; 1185 (98%) answered the questionnaire concerning whether they
still had menstruation; and were enrolled for study. Therefore, we analyzed
data of 3153 individuals (1968 men, 1185 women). The mean + standard
deviation (SD).interval between the 2 visits of the individuals.enrolled was

Ishizaka, et al: Waist circumference and serin UA
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356.2 = 51.7 days. WC, BMI, UA, systolic blood pressure, and estimated
glomerular filtration rate (¢GFR) at the first visit were designated WCI,
BMIL, UAL, BPst, and eGFR1, respectively, and at the second visit WC2,
BMI2, UA2, BPs2, and eGFR2.

The percentage differences between values of WC1 and WC2, BMII
and BMI2, CAI and UA2, BPs1 and BPs2, and eGFR1 und eGFR2 were
designated %dWC, %dBMI. %dUA, %dBPs, and %deGFR. All partici-
pants were seen after an overnight fast. Height and weight were deter-
mined. and BMI was expressed as weight (kilograms) divided by the square
of height {meters). With the subject standing, waist circainference was
measured at the umbilical level to the nearest 1 cm by trained physicians
and techniciuns'0.

Laboratory analysis. Blood samples were taken after an overnight: fast.
Serum levels of low density lipoprotein (LDL), high density lipoprotein
(HDL) cholesterol, and triglycerides were determined- enzymatically.
Serum UA was measured by the uricase-peroxidase method, and hemoglo-
bin A by latex agglutination immunoassay. Creatinine was measured by
TBA-200FR (Toshiba Medical Systems, Tochigi, Japan) using a commer-
cial kit. Accuras Auto CRE (Shino-test, Tokyo, Japan) eGFR was calculat-
ed by the equation: eGFR = 194 X (sérum creatinine)™! 99 X (agey 0% (x
0.739 if female)'!. This equation was recently determined by a multicenter
study, and differs from the equation'? that we used in previous studies’ 13,
Blood pressure was measured after about 10 min of rest with an attomated
sphygmomanometer.

Statistical analysis. Data are expressed as the meun + SD unless stated oth:
erwise. Analyses of variance with trend analysis-and stepwise multiple
regression analysis were conducted as-appropriate to assess the statistical
significance of differences: between: groups: using SPSS 11:(SPSS: Inc.;
Chicago. 1., USA). A value 'of p-< 0.05 was: taken fo-be. statistically
signilicant.

RESULTS

Baseline characteristics. We enrolled 536 premenopausal
women, 649 postmenopausal women, and 1968 men for
study. At the first visit the mcan age of premenopausal
women was 43:1:+ 5,571 years; postmenopausal women 59.1
+ 6.8 years, and men-53.3 + 10.2 years. The sex-nonspecif-
ic range of the first to the fourth: %dUA: quartiles: (maxi-
mum/minimum): was =47.2/~7:5, =7.4/~1.2, 00/7.1; and
7.2/77.8:(Table. 1) A-plot of WCI and BMII compared to
UA is shown in Figure ‘I In both men and women, there
was a statistically significant correlation between WC1 or
BMI 1 and UAL. The correlation coefficient between WCI
and'BMII was 0.626 (p <0.001) in premenopausal women,
0:563 (p < 0.001).in postmenopausal women, and 0.838 (p
< 000y in men.

Relationship benveen %dWC, 9%edBMI, and %dUA. The
relationship between %dBMI and %dUA, although very
weak, was significant in postmenopausal women and men,
and the relationship between %dWC and %dUA was signif-
icant only in men (Figure 2). In premenopausal women, the
relationships. between %edWC. and  %dUA -and between
%dBMI and %dUA were not statistically significant. The
correlation coefficient between %dWC and %dBMI was
0.267 (p <. 0.001) in premenopausal women, 0.221 (p <
0.001) in postmenopausal women, and 0.484 (p < 0.001) in
men.

We next performed stepwise multiple regression analysis

(Table 2). In a model in which age, UA1, WCI, and %dWC
were used as independent variables (model 1), %dWC was
found to have independent predictive value for. %dUA in
men, but not in women. However, after adding BMI1 and
%dBMI as independent variables; %dWC in men was: no
longer a predictor for %dUA (model 2). %dBMI was found

~ to be a predictor for %dUA in postmenopausal women and
- men even after using either or both %dBPs and %deGFR as

independent variables (models 3-5). On the other hand, in
premenopausal women, %dBMI . was not a significant pre-
dictor value for: %dUA in-any of these models. In addition,
in a model in which age,-UAL; BMII, and %dBMI were
used as independent variables, %dBMI again was not found
to ‘have significant predictive value for %dUA (data not
shown). In'model 5, variance inflation factor (VIF) scores of
all the independent variables were less than 10 (data not
shown).

Logistic regression analysis. When the highest %dUA quar-
tile (%dUA = 7.25) was used as a dependent variable, logis-
tic: regression: analysis showed:that the highest %dBMI
quartile' (%dBMI = 1:47) had a significant positive associa-
tion in" postmenopausal wonien and in 'men after adjusting
for UA1 and BMII (Table 3, model 1). In these groups, sta-
tistical significance was retained even after further adjust-
ment for %dBPs and %deGFR. (model 2). On the other
hand, in premenopausal women, the highest %dBMI quar-
tile was, unexpectedly, negatively associated with the high-
est %odUA quartile, although statistical significance was lost
after further adjustment for %dBPs and.%deGFR. In all 3
subgroups tested, %deGFR was negatively associated with
the highest quartile of %dUA.

Logistic regression . analysis. showed that the lowest
%dBMI quartile (%dBMI < —1.86) had a significant positive
association with the lowest %6dUA quartile (%dUA < -7.41)
in postmenopausal women and men, and this remained sta-
tistically significant even - after further adjustment for
%dBPs ‘and %deGFR (model 2). But in premenopausal
women, association  between the lowest. %dBMI quartile
and lowest Z2UA was not statistically significant regardless
of this further adjustment.

DISCUSSION

Analyzing data of individuals who underwent general heath
screening and who were taking no antihyperuricemic med-
ication, we found that correlation between percentage
changes in. BMI(%dBMI) and in UA (%dUA) was statisti-
cally significant in postmenopausal women and in men, but
not in premenopausal women.

Stepwise multiple regression analysis: showed  that
%dWC is a significant independent variable for %dUA in
men, where UAT, WCI, and %dWC was used as possible
independent variables (model 1); however, the relationship
lost statistical significance " after further: adjustment for
BMI I and %dBMI (Table 3). %dWC was not found to bea
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Table ]. Baseline characteristics at the first visit according to %dUA quartiles.

Variables Total, n First
(range —47.2/-7.5)

% dUA Quartile
Second Third Fourth p for Trend
(range ~74/~1.2)  (range 0.0/7.1) (range 7.2/77.8)

Women/men 1185/1968 290/496

Baseline data at visit 1
Age,yrs 528+10.2 526+ 106
Waist circumference, cm 82392 828%£9.6
Body mass index. kg/m? 228 + 3.1 230+3.3
Systolic blood pressure, mmHg 123+ 19 124 £ 20
LDL-cholesterol, mg/dl 129.1 £31.2 1302+ 313
HDL-cholesterol, mg/dl 607+ 153 607158
Triglyceride, mg/d! Hi+72 112275
Uric ucid, mg/di 5513 5815
Fasting glucose, mg/dl 96 + 21 97+ 20
Hemoglobin Alc, % 53407 5307
Blood urea nitrogen, mg/dl 14.1+£35 146+40
Serum creatinine; mg/dl 0.77£0.29 079042
Estimated glomerular filtration rate, 683+ 118 673+ 11.8

ml/min/1.73m?

Antihypertensive medication, n (%) 306 (9.7) 78 (9.9)
Antidiabetic medication, n (%) 74 (2.3) 19 (24)
Postmenopause (female), n (%) 649 (54.8) 152 (52.4)
Current smoker, n.(%) 734 (23.3) 180 (22.9)

Percent change between 2 visits
%dBMI -028+3.1 ~0.70+341
%dWC 0.17%£6.12 -002+£633
%deGFR 1.8+10.0 63x 100

252/483 327/514 316/475
533+ 101 529+ 100 523%10.2 0.225
82.7+9.1 82287 817 £93 0.074
228+30 228+30 22631 0.056
123+ 19 122+ 19 12319 0.636
1294 £ 29.5 1298 £ 31.3 1269+ 32.2 0.147
605155 608+ 148 60.9+135.1 0.980
115+ 81 109+ 67 109 + 65 0.249
57x1.2 54x£13 S1H+12 < 0.00
96 + 19 95+ 18 96 + 25 0.486
5307 53+07 53+09 0.941
143+32 141+33 13635 <0.00t
078 %015 0.76 £0.15 075034 0.068
67.8x11.5 681114 702+ 124 < 0.001
78 (10.6) 76 (9.0) 74 (9.4) 0.736
14(1.9) 24 (2.9) 17 2.0 0.632
141 (56.0) 194 (59.3) 162 (51.3) 0.165
173 (23.5) 197 (23.4) 184 (23.3) 0992
=046 306 001 +£2.88 003+ 298 < 0.001
~0.35.%6.14 0.64 £ 6.14 035+583 0.008
26+90 0991 ~25+100 < 0.001

predictive value. for. %9dUA in premenopausal or post-
menopausal women. By contrast, %dBMI was found to be a
predictor for. %dUA, even  after adjustment for WCI,
%dWC, %dBPs. and %deGFR in postmenopausal women
and men, although it was not significant in premenopausal
women. In premenopausal women, %dBMI was not a sig-
nificant predictive . value for %dUA in the model in which
age,-UAL; BMIL, and %dBMI were used as independent
variables; therefore, failure of %dBMI as a predictor for
%dU A in premenopausal women may not fully be explained
by the multicollinearity between %dWC and %dBMI. These
findings collectively indicate - that. mode - of ' association
between change in BMI and change in UA differs between
premenopausal and postmenopausal women.

There are several previous studies in which changes in
obesity measures have been analyzed in relation to. the
changes in UA over a certain period of time. For example,
Heyden, ef al showed that there was a stepwise progression
from decreased UA levels associated with maximum weight
loss to increased levels with maximum weight gain'®. In
addition, Rathmann; et al’ analyzed the data of 1249 male
and 1362 female subjects: aged 17=35 years from the
Coronary Artery Risk Development in Young Adults (CAR-
DIA) Study who attended a 10-yeai-followup: They report-
ed that changes in BMI and WC were associated with
changes in. UA in a statistical madel adjusted for age and
baseline UA levels’. In contrast, we found that %dBMI was;

but %dWC was not, significantly associated with %dUA in
multiple linear regression (Table 2, models 2-5). This might
be because statistical significance had been weakened after
%dWC and %dBMI were simultaneously included into the
statistical model; however, %dWC wds not significantly
associated with %dUA in women even before the adjust-
ment. for. %dBML (model 1).: From our: epidemiological
study, we cannot determine what would have caused the dif-
ferent observations between the findings of Rathmann, et al’
and our own. However, considering that circulating insulin
levels may have potential to regulate serum UA levels!7; the
difference might derive from the difference in insulin sensi-
tivity'®:19 and/or difference in the effect of obesity on insulin
resistance’’ among various ethnicities. This possibility
should be investigated in future studies. Choe, et al found
that mean changes in BMI, but not in WC, were statistical-
ly different between subjects who had decreased or had no
change in UA and those with increased UA during a 1-year
followup. in. men who underwent health promotion screen-
ing’. They also found that changes in serum creatinine lev-
els, but not in systolic or diastolic blood pressure, were sig-
nificantly different between subjects who had decreased or
unchanged UA levels and those with increased UA? — a
finding that 1s, .in one sense,. in agreement with our
observations.

What would be the possible underlying mechanisms that
explain the difference in the mode of association between

Ishizaka, et al: Waist ciréimfererice and serum UA

—593—



Premencpausal women

Uai=265+002 x WCH
R =0 187, P<0001

15 15
10 10
N X

> 5-*’/ > s

0 -
50 70 90 110 130 180

WCA1

Premenocpausal women

Us1=293+ 008 x B
R = 0222, P=00J1

Postmenopausal women

UAT= 246+ 0.03 x WC1
R = 0,287, F< 001

0 .
50 70 90 110 130 150

WCH

Postmenopausal women

UAt= 298+ 0.08 x BMI
R =Q.252, P<0.001

Men

UaT =294 + 004 x WC
R=0228, P<0001

0
50 70 80 110 130 150
WC1

Men

UAt = X483+ 011 '« Badl
R =0257, P«

15 15
:(_ 10 E 10 .
. 4. ¥ 'e" . - 1" it Fe
o L - - (g f e
10 20 30 40 10 20 30 40 10 20 30 40
BMH BMI1 BMI1

Figure 1. Scatterplot and linear regression between waist circumference at the first visit (WC1) and uric acid at the first visit (UA1) and those between body
mass index at the first visit (BMI1) and UAT in premenopaunsal aund postimenopausal women and in men. Serum uric acid values were not adjusted for age or

other possible confounders,

%dBMI “and %dUA ‘between premenopausal  and “post-
menopausal women? It has been reported that certain alter-
ations in UA metabolismi may occur after the menopause;
menopause leads to an increase in serum UA levels?! 22, and
this may be in part attributed to decreased estrogen produc-
tion and subsequent reduction of the fractional excretion of
UAZ* Tn addition, a recent study suggested that association
between insulin resistance ‘and serum UA levels may be
greater in postmenopausal women than premenopausal
women?*, Whether these phenomena are related to the dif-
ference in the mode of association between %dBMI and
%dUA of premenopausal and postmenopausal women
rernains to be investigated.

We previously showed that obesity or overweight was
significantly associated with chronic kidney disease'?, and
that changes in obesity measures may be associated with
changes in eGFR and urinary excretion of albumin?’. The
strength of the current study was that we demonstrate that
change in BMI was positively associated with change in UA
in postmenopausal women and men independent of change
in eGER. Tn addition, we show that mode of association
batween %dBMI and %dUA was different between pre-

menopausal and postmenopausal women, which may have
relation with the fact that menopause causes the elevation of
serum’ UA2L2226 However, controlling’ BMI s neither
unnecessary nor ineffective in keeping the metabolic meas-
ures in optimal ranges in “premenopausal’’ women, because
weight gain may result in the reduced insulin sensitivity and
aggravation of cardiovascular risk also in premenopausal
women?’.

Data. for visceral fat volume measured by computed
tomography were not available in our study. Recent reports
showed that subcutaneous fat accumulation is related to
impaired urinary UA excretion®, whereas visceral fat accu-
mulation is linked closely to ‘the overproduction of uric
acid?®. and that serum UA levels are increased both'in indi-
viduals with subcutaneous fat obesity and in those with vis-
ceral fat obesity?3. It remains to be determined whether
changes of WC will lead to an increase in urinary UA excre-
tion in our population, and whether there is a relationship
between %dUA and change in visceral fat volume.

Our study has several potential limitations. First; we had
no information on the extent to which modifications’ of
lifestyle and dietary habits affected observed changes:in
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Figure 2;Scatterplot and lincar regression between percentage change in waist circumference (5%2dWC) and percentage change in aric acid (%edUA). and those
between percéntage change in BME(%dBMI) and %dUA in premenopausal and postmenopausal women and in men. Serum uric acid values were not adjust-

ed for age or other possible confounders.

general/abdominal obesity; as no program to reduce weight
was conducted by our institute. Second, we did not take into
account participants” level of alcohol consumption or num-
ber of cigarettes smoked; both: may affect serum UA lev-
els?930 Third, blood samples were taken from individuals in
fasting condition, which may have affected their serum cre-
atinine levels; and thus eGFR.

In summary. during a 1-year period, percentage changes
in BMI (%dBMI) were associated positively with percent-
age changes inserum UAlevels (%dUA) in postmenopausal
women and men, but not in premenopausal women. This
relationship was, at least in part, independent of changes in
blood pressure and renal function. Weight loss may repre-
sent an effective strategy to decrease serum UA levels with-
out-use -of antihyperuricemic: medications, especially in
postnienopausal women and men.
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Table 3. Logistic regression analysis using the highest or lowest %dUA quartile as the dependent variable.

Independent Variable

9%dUA 27.2% %dUA < ~7.5%
OR (95% CD p OR (95% CI) p
Premenopausal women
Model 1
YedBMI quartile .
First 1.19¢0.73, 1 94) 0474
2and 3 1 Reference
4 0.65 (042,099 0.046 1.00 Reference
Model 2
G%dBMI quartile
First 141 (0.85,2.34) 0.181
2and 3 1.00 Reference
4 0.71 (045, 1.10) 0.126 1.00 Reference
JodeGFR 0.93(0.91,095) <0.00! 106 (1.04,1.08) < 0.001
%dBPs 0.99(097,1.01) 0.225 1.00°(0.98, 1.02) 0.804
Postmenopausal women
Model |
F%dBMI quartile
First 204 (1.37.3:03) < 0.001
2 and’3 1.00 Reference
4 1.60:(1.06,241) 0.025 1.00.Reference
Model 2
ZedBMI
First 204 (135,307 0.001
2 and 3 1.00 Reference
4 172(1.12,2:63) 0013 1.00 Reference
%deGFR 095 (0.93,097) < 0.001 1035 (1.03; 1.07) < 0.001
JedBPs 0.98 (0.97.:1.00) 0.039 1.00 (0.98.101) 0.684
Men
Model 1
F%dBMI quartile
First 1:35(1.07; 1.69) 0.011
2and 3 100 Reference
4 1.38 (1.08.:1.76) 0.010 1.00 Reference
Model 2
SedBMI quartile
First 146 (1.14.1.86) 0.002
2and3 £.00 Reference
4 : F49 ¢1:15,1.92) 0.002 100 Reference
9%deGFR 0.94 (0.92,095) < 0.001 1.07 (1.06, 1.08) < 0.001
%dBPs 1.00 (099,100 0.300 1.00.(0.99,.1.01) 0715

Model 1. Independent variables include age, UA 1. BMI1, and %dBMI quartiles: Model 2: Independent variables
include Model 1 + %dBPs and %deGFR. UA: uric acid; BMI: body mass index; BPs: systolic blood pressure:
¢GEFR: estimated glomernlar filtration rate.
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Period on Serum Lipid Data in Japanese Individuals

Nobukazu Ishizaka', Yuko Ishizaka?, Ei-ichi Toda?, Kazuhiko Koike?, Ryozo Nagai',
and Minoru Yamakado?

'Department of Cardiovascular Medicine, University of Tokyo Graduate School of Medicine, Tokyo, Japan
2Center for Multiphasic Health Testing and Services, Mitsui Memorial Hospital, Tokyo, Japan
Department of Gastroenterology, University of Tokyo Graduate School of Medicine, Tokyo, Japan

Aim: Loss or gain in obesity indexes, such as body mass index (BMI) and waist circumference (WC),
may affect serum lipid parameters. We therefore analyzed the impact of changes in WC and BMI
over a one-year period on serum levels of LDL cholesterol (LDL-C), HDL cholesterol (HDL-C), and
triglycerides (TG).

Methods: We analyzed the data of 3,111 individuals who were not on lipid- lowering medication and
who underwent general health screening two years running,

Results: The correlation between percent changes of WC (%dWC) and BMI (%dBMI) were both
statistically significantly correlated with percent changes in LDL-C (%dLDL), HDL-C (%dHDL),
and TG (%dTG) except that between %dWC and %dHDL in women. In multiple regression analy-
sis, %dBMI, but not %dWC, was found to be an independent predictor of %dLDL, %dHDL, and
%dTG. When %dBMI was excluded from the variables, %dWC was identified as an independent
factor predicting %dLDL and %dTG; however, in individuals with %dBMI of 20, %dWC was not
found to be a predictor of percent changes in any lipid parameters tested in this model.

Conclusion: Percent changes in BMI were found to be an independent predictor of adverse changes
in lipid parameters in both genders. Although percent changes in WC (%dWC) also tended to confer
adverse changes in lipid parameters, this relationship did not remain statistically significant after
controlling for %dBMI. It is suggested that changes in obesity parameters are an important goal to
avoid adverse lipid changes, although there might be some gender differences.

J Atheroscler Thromb, 2009; 16:764-771.

Key words; Waist circumference, Body mass index, LDL-C, Health screening

Introduction

It is well known that obesity parameters, such as
body weight, body mass index (BMI), and waist cir-
cumference (WC), may be related with values of serum
lipid parameters, including low-density lipoprotein-
cholesterol (LDL-C), high-density lipoprotein-choles-
terol (HDL-C), and triglycerides (TG) as well as other
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established cardiovascular risk factors” ?. Although
there are in general substantial correlations among
various obesity parameters, some paramecters may pro-
vide better prediction of insulin resistance than oth-
ers®> . On the other hand, fewer studies have analyzed
the effect of changes in obesity parameters on changes
in these lipid parameters in the general population®.
To this end, the aim of the current study was to inves-
tigate the relationship between changes in obesity
parameters over a one-year period and changes in lipid
parameters over the same period in Japanese individ-

uals.
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Table 1a. Baseline Characteristics ar the First Visit According to %dWC

%dWC quartiles
Variables First Second Third Fourth plor
(range: =21.2--3.4)  (range: ~3.4--0.1) (range: 0.0-3.2) (range: 3.2-33.3)
Women
n 324 193 216 407
Age, years 52.2+10.2 51.4%10.2 51.4%9.8 50.4%£9.3 0.110
Height, cm 156£5 1596 1576 158%6 0.021
Weight, kg 51.37.5 53.248.6 53.7£8.5 52.2£6.9 0.002
WC, cm 78985 77.9+9.4 76.8%8.5 73.5£7.9 <0.001
BMI, kg/m? 21.0%29 21.6+3.3 21732 21.0x£2.7 0.003
Systolic blood pressure, mmHg 117+18 120+£20 11717 116£19 0.242
Diastolic blood pressure, mmHg 7310 74+12 . 73x11 72£12 0.225
Pulse rate, bpm 648 64%8 649 639 0.614
LDL-cholesterol; mg/dL 129+32 130£33 129%33 123+32 0.036
HDL-cholesterol, mg/dL 70x14 6815 68+ 14 69£15 0.582
riglyceride (interquartile range); mg/dL. 75 (55:5-98.5) 75 (55=108) 77 (54-103) 69 (54-90) 0.040
Urie acid, mg/dL 4.6%+1.0 45%1.0 46209 4.4£0.9 0.156
Fasting glucose; mg/dl. 89x15 92+18 92£22 90%17 0.188
Haemoglobin AL C, % 5105 5.2+0.5 5.2x0.8 5.1£0.6 0.602
Anti-hypertensive medication, n (%) 17 (5.3) 11 (5.7) 6(2.8) 14 (3.4) 0.306
Anti-diabetic medication, n (%) 1(0.3) 0 1(0.5) 4.(1.0) 0.400
Blood urea nittogen; mg/dL 13.3£3.7 13.5%3.4 13.3+3.1 13432 0.928
Serum creatinine;, mg/dL 0.66£048 0.63x0.09 0.62+0.09 0.63£0.09 0.368
Cutrent smoker, n (%) 35 (10.8) 14 (7.3) 1ty 44 (10.8) 0.056
Men
n 453: 571 574 373
Ags, years 543+ 10.2 53.2+10.0 53.5%10.5 51.8+£10.1 0.008
Height, cm 1706 1696 169%6 1695 0.919
Weight, kg 68.7£10.0 68.3+9.2 68.2%9.1 67.4£8.8 0.246
WC, cm 88.0+7.8 86.7x7:1 85.3+7.2 82975 <0.001
BMI, kg/m2 23.8+30 23.8+12.7 23.8+28 235+2.8 0:278
Systolic blood pressure, mmHg 12920 128+20 126%18 122£16 <0.001
Diastolic blood pressure, mmHg 82+12 8112 80=x11 7810 <0.001
Pulse rate, bpm 6410 63+9 63£9 6210 0.185
LDE-cholesterol, mg/dL 131+30 13030 130+30 12730 0.291
HD1-cholesterol, mg/dL. 57 %14 55£14 55+13 57+13 0.280
riglyceride {interquartile range), mg/dL 109 (76-154) 109 (79-157) 110 (77-160) 98.(73-143) 0.287
Uric acid, mg/dL 6.1x1.3 6.1£1.2 6.1£1,2 G112 0.628
Fasting glucose, mg/dL 10224 99£20 98+18 99+24 0.013
Haemoglobin A1C, % 55+0.8 54108 5.3%0.7 5.4+0.9 0.022
Anti-hypertensive medication, n (%) 51 (11.3) 70 (12.6) 74 (12.9) 39(10.5) 0.676
Anti-diabetic medication, n (%} 17(3.8) 10 (1.8} 15 (2.6} 15(4.0) 0.128
Blood urea nitrogen, mg/dL. 14.7£4.2 14.6%3.5 14.3%£3.2 14.3%3.0 0.144
Serum creatinine, mg/dL 0.87£0.52 0.85%0:13 0.86%20.13 0.84£0.11 0.429
Current smoker, n:{%) 140 (30.9) 193 (33.8) 172 (30.0) 127.(34.0) 0.407
Methods tee of Mitsui Memorial Hospital. Between October
2005 and October 2006, 11,558 individuals under-
Study Population went general health screening at our institute. Of

The study was approved by the Ethics Commit-
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Table 1b. Bascline Characteristics at the First Visit According to %dBMI

%dBMI quartiles
Variables - : p for
irst Second Third Fourth trend
(range: ~21.8-—-1.8) (range: -1.8-~0.2) . (range: - 0.2-1.4) {range: 1.4-15.6)
Women

n 267 263 290 320

Age, years 51.9+10.1 52.7%9.9 51.2+9.2 49.6£9.9 0.001
Height, cm 156%5 1566 158%6 158+6 0.005
Weight, kg 53.0+7.7 52.7+8.1 51.9%7.4 52.2+7.7 0.290
WC, cm 77.1£8.6 77.1£9.1 75.6%£9.0 75.9+8.2 0.076
BMI, kg/m2 21.6%3.0 21.5+3.1 208x2.8 21.1x£3.0 0.002
Systolic blood pressure, mmHg 120+ 20 118x18 116%18 116%18 0.054
Diastolic blood pressure, mmHg 75%12 7411 7311 72x11 0.041
Pulse rate, bpm 649 64%8 6329 6419 0.171
LDL-cholesterol, mg/dL 132+ 37 132430 12529 121 £31 <0.001
HDL-cholesterol, mg/dl. 68+ 14 69x15 7015 69+14 0.293
riglyceride (interquartile range}, mg/dL 78 (58-104) 75 (56-105) 72 (53-100) 67 (515591 <0001
Uric acid, mg/dL 4510 4.5x0.9 4.6%0.9 45+1.0 0.470
Fasting glucose, mg/dL 9017 9327 8913 89+12 0.038
Haemoglobin AIC, % 51205 5.2x0:8 5.2x0.5 5.120.5 0.012
Anti-hypertensive medication, n (%) 11 (4.1) 13 4.9) 12 (4.1) 12(3.8) 0.913
Anti-diabetic medication, n (%) 0 3 (1.1 1{0.3) 20,7 0.315
Blood urea nitrogen, mg/dl. 13.5+3.0 13.3£3.3 13.7x3.9 13131 0:181
Serum creatinine, mg/dL 0.62£0.09 0.62£0.10 0.68x0.51 0.62£0.09 0.022
Current smoker, n (%) 19(7.1) 22 (8.4) 23(7.9) 40 (12.5) 0.095

Men

n 510 515 488 458

Age, years 54.0+10.2 54.5%10.0 53.4%10.2 51.1+10.3 <0.001
Heighr, em 1696 1696 1706 1706 0.190
Weight, kg 68.7+9.7 67.5£9.0 68.8+9.5 67.7+8.8 0.050
WCicm 87.0£7.6 85.5+7.3 86.4+7.7 84975 0.002
BMI, kg/m? 23.9+2.8 23.6£29 23.9%2.8 23527 0.020
Systolic blood pressure, mmHg 128+19 12619 12718 124%18 0.004
Diastolic blood pressure, mmHg 81+12 80+12 8111 79+ 11 0.010
Pulse rate, bpm 63%9 63%9 64x9 62£9 0.231
LDL-cholesterol, mg/dL 132£31 13029 129+29 127 £31 0.026
HDI -cholesterol, mg/dL 55%13 5614 56x13 56x14 0.774
riglyceride (interquartile range), mg/dL 111 (79-158) 107 (75-158) 110 (76-153) 102:(75-148) 0.253
Uric acid, mg/dL 6.2x13 6.0£1.2 6.0t1.1 6112 0.312
Fasting glucose, mg/dL. 10021 10123 9918 9823 0.088
Haemoglobin A1C, % 55+0.8 5.4+0.8 53207 54+0.8 0.049
Anti-hypertensive medication, n (%) 67 (13:1) 70 (13.6) 42 (8.6} 55 {12.0) 0.065
Anti-diabetic medication; n (%) 16 (3.1 14 (2.7} 11 (2.3) 16 (3.5) 0.692
Biood urea nitrogen, mg/dL 14.624.1 14532 14.2%3.2 14534 0.307
Serum creatinine, mg/dL 0.88+0.50 0.86%0.13 0.84£0.12 0.85+0:13 0.245
Current smoker, n (%) 162 (31.8) 163 (31.7) 151 (30.9) 156 (34.1) 0.758

underwent general health screening during this period
(first visit) and again the following year {second visit).
Among these 3,312 individuals, 3,111 (1,140 women,
1,971 men) who reported not taking anti-hyperlipid-

emic drugs at both visits were enrolled in the present
study. The mean*standard deviaton (SD) of the
interval  between  the two visits of the individuals
enrolled was 355+ 52 days. The percent difference in
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A B C
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Fig. 1. Linear correlation between %dWC and %dLDL (A), %dHDL (B), and %dTG (C) in women and that berween %dWC

and %dLDL (D), %dHDL (E); and %dTG (F) in men.

the value of WC, BML, serum levels of LDL-C,
HDL-C, and TG between first and second visits was
designated as %dWC, %dBMI, %dLDL, %dHDL,
and %dTG respectively. All subjects were seen after an
overnight fast. Height and weight were determined,
and BMI was expressed as weight (in kilograms)
divided by the square of the height (in meters). Waist
circumference was measured at the umbilical level 1o
the nearest 1 cm by trained physicians and technicians
with the subject standing®.

Laboratory Analysis

Blood samples were taken from the subjects after
an overnight fast. Serum levels of TC, HDL-C, and
TG were determined enzymatically. Serum uric acid
was measured by the uricase-peroxidase method and
hemoglobin A1C was determined using the latex
agglutination immunoassay. Blood pressurc was mea-
sured after about 10 min of rest using an automated
sphygmomanometer.

—601—

Statistical Analysis

Data are expressed as the mean 5D unless oth-
erwisc stated. Analyses of variance with trend analysis,
linear regression analysis and stepwise multiple regres-
sion analysis were conducted as appropriate to assess
the statistical significance of differences between groups
using computer software, StatView ver. 5.0 (SAS Insti-
tute, NC) and Dr. SPSS I (SPSS Inc., Chicago, IL).
A value of p<0.05 was taken to be significant.

Results

Baseline Characteristics

The mean = SD age of the individuals enrolled
was 51.3%9.8 years in women and 53.3% 10.2 years
in men at the first visit. The sex-nonspecific ranges
(min/max) was =21.2/-3.4, = 3.4/- 0.1, 0.0/3.2, and
3.2/33.3 for cach %dWC quartile, and -21.8/-1.8,
=1.8/=0.2, =0.2/1.4, and 1.4/15.6 for. each %dBMI
quartile. Baseline characreristics of the subjects accord-
ing to %dWC quartile and %dBMI quartile are
described in Table 1a, 1b. There was no statistically
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A B C
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Fig. 2. Linear correlation between %dBMI and %dLDL (A), %dHDL (B), and %dTG (C) in women and that between %dBMI
and %dLDL (D), %dHDL (E), and %dTG (F) in men.

%dBMI

significant trend in the rate of anti-hypertensive and
anti-diabetic medications across four %dWC or
%dBMI quartiles.

Association between Percent Changes in Obesity
Parameters and Percent Changes in Lipid Parameters

Scatter plots of %dWC and percent changes in
lipid parameters (Fig.1) and %dBMI and percent
changes in lipid parameters (Fig. 2) are shown. Except
between %dWC and %dHDI in women, the correla-
tion was found to be statistically significant between
percent changes in obesity parameters and percent
changes in lipid parameters; however, the coefficients
of correlation were relatively small.

Table 2 describes the percent changes in lipid
parameters by %dWC and %dBMI quartiles. In
women, %dTG increased with increasing %dWC
and with- %dBMI. In men, %dLDL and %dTG
increased and %dHDL decreased with increasing
%dWC (Table 2a) and with %dBMI (Table 2b).
Kappa coefficient between %dWC quartiles and
%dBMI quartiles were found to be slight (women,

0.079, p<0.001; men, 0.171, p<0.001).

Stepwise Multiple Regression Analysis

The correlation coefficient berween %dWC and
9%dBMI was 0.24 in women and 0.47 in men. The
regression equation in cach gender is as follows:
%dBMI==0.181+0.096x%dWC (women),
%dBMI= -0.287 +0.319 x %dWC (men). We put
both %dBMI and %dWC together with age into the
statistical model of stepwise multiple regression analy-
sis (Table 3, model 1) and it was found that %dBMI,
but not %dWC, significantly predicts percent changes
in all lipid parameters tested. When %dBMI was
excluded from the independent variables, %dWC was
identified as an independent factor predicting percent
changes in lipid parameters, except for %dHDL in
women (Table 3, model 2). In women or men with
%dBMI of 20 (580 worrien, 890 men), %dWC was
not found to be a predictor of percent changes in any
lipid parameters tested (data not shown).
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Table 2a. Percent changes in lipid parameters according to %dWC quartiles

%dWC quartifes

. for
Variables First Second Third Fourth po
(range: —21.2-~3.4) (range: ~3.4--0.1) (range: 0.0-3.2) (range: 3.2-33.3)
Women
%dLDL -1.24%14.32 0.44 % 14.68 0.39+15.80 1.43+15.31 0.127
%dHDL -0.41 210,97 =0.35+11.93 ~0.53+11.02 ~-0.64+£10.90 0.989
%dTG 2.92+35.05 1.49+33.53 9.02£40.49 8.60£37.33 0.034
Men
Sodl.DL ~0.26%+17.05 ~0.36£15.56 -0.31x17.25 0.38+14.93 0.040
%dHDL 2.15%13.23 0.36+11.83 0.08x12.17 -0.21%11.35 0.016
%dTG -1.25%39.56 5.17 £47.12 6.67 £53.51 9.66£53.00 0.009
Table 2b. Percent changes in lipid parameters according to %dBMI quartiles
%dBMI quartiles
. for
Variables First Second Third Fourth gend
(range: -~21.8--1.8) ( range: ~1.8--0.2) (range: - 0.2~1.4) (range: 1.4-15.6)
Women
%dLDL =1.48+16.44 =126+ 12.79 ~0.06%14.24 3,42+15.81 <(.001
%dHDL 0.78+12.40 -1.38+10.75 =0.62+9.46 —=0.76+11.59 0.147
%dTG -2.31£33.46 3.58 +33.84 6.59+41.32 13.90+35.91 <0.001
Men
%dLDL —-4.34%16.61 -0.96+15.58 0.01£15.69 2,80+ 16.68 <0:001
%dHDL 2.94%13.12 0.75+11.37 ~0:40£10.50 ~1.18%13.29 <0.001
%dIG ~=1021233.76 1.90 £40.05 7.07£48.69 23.13£63.63 <0.001
Discussion Several previous studies showed an association

In the current study, both %dWC and %dBMI
were positively associated with %dLDL and %dTG in
both genders. In addition, %dWC and %dBMI were
inversely associated with %dHDL in men, but not in
women; however, the association between percent
changes in these obesity parameters and percent
changes in lipid parameters, when present, was weak.
Similar results were obtained when cither %dWC or
%dBMI was used as a potent predictor of percent
changes in lipid data; however the correlation between
%dWC and %dBMI was found to be relatively weak,
especially in women; the correlation coefficient was
0.47 in men and 0.24 in women. Stepwise multiple
regression analysis showed that %dBMI, but not
%dWC, was identified as an independent factor pre-
dicting % changes in lipid data tested. Notably, even
when %dBMI was excluded from the variables,
%dWC was not identified as a predictor of %dHDL

in women.

—603—

between changes in obesity indexes and lipid parame-
ter changes. For example, in a community-based sam-
ple of 3,325 young aduits, a 10-year weight gain
tended to confer adverse changes in levels of LDL-C,
HDIL-C, and TG”. Bonithon-Kopp e al. reported
that changes in BMI and the waist to hip ratio (WHR)
were positively associated with changes in TG¥. Wil-
liams et al. reported that changes in BMI as well as
WC had a greater probability of inducing hypercho-
lesterolemia during 7 years of follow-up”. In middle-
aged subjects free from known cardiovascular diseases
and diabetes'?”, a gain or loss of WC over 9 years sig-
nificantly affected serum lipid data and the incidence
of metabolic syndrome'".

On the other hand, only a few studies have inves-
tigated whether WC change was associated with
changes in lipid parameters independent of BMIL Wing
et al. analyzed whether changes in WHR led to
improvements in serum lipid concentrations indepen-
dent of weight change in subjects with no history of



