Materials and Methods

Genotyping

Founders were genotyped with DNA extracted from tail pieces. The presence of the

target allele in DNA was detected by PCR amplification using primer SRBI F53

S'-ACACCTTGCTGCTGAGGGAGT-3" in combination with either primer SRBI

intron R06 5'-ACTTCCCTATGGAAGGTAAACCGA-3" or primer SRBI RI177

5-TCTTGAGCACCTGCTGCTTGAT-3" to define homozygous knockout for SR-B/.

Combination with primer mouse apoAl+548R

5"-GAGGATTCAAACTGGGACACATAGTC-3" either with mouse apoAl neoF738

n

“TTCCTCGTGCTTTACGGTATCG-3° or mouse apoAl+283F

Lh

“CTGGTCTTCCTGACAGGTAGG-3" were used for determination of intrinsic

apoA-I gene deletion. Genotyping for transgenics was determined by PCR with specific

2 primer  sets for CLA-1 transgenics; CLA-1 5'endF322 5
GTCAGAATGCAAGGACGCAA-3’ and 5'endR652 5
CCCTCTCCTCCTCTATCGGGA-3", CLA-1 F2142 5
TTACACAGGCCTCGGAAAAC-3 and R2409

5"-CTCAGCCTGGGCACCTATAA-3; 2 primer sets for human PDZK] transgenics;

human PDZKI1 5’end F2 5’-CAGAGACAGAATTCCTGAGTGAACG-3" and S’end
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R2 S-AAGGCTTTTTCTGAGGTCGGTTTA-3", F1748
TATCATTTGTCTTACAGGCGGCTATT-3' and R2040
CGGGTTCATGGTATTTATTCTAGCAAC-3"; | primer set for human apod-/
transgenics; human apoAl341F 5-TCCTCTGCCAACACAATGGAC-3" and 72R 5°-
CAAGGCCTGAACCTTGAGCTG-3’, respectively.

RNA isolation and analysis

Animals were deep-anesthetized with 2.5% avertin and sacrificed by cervical
dislocation. Total RNAs from different tissues were isolated utilizing Sepazol RNA |
(Nacalai Tesque. Kyoto, Japan). RNase protection assays were performed with 10 pg of

total RNA using RPA II kit (Ambion, Austin, TX) and “*P-UTP-labeled probes

transcribed with MAXIscript-T7 kit (Ambion, Austin, TX) as manufacturer’s protocols.

Human PDZK/! and mouse PDZK] mRNA expression were confirmed by reverse

transcription and polymerase chain reaction (RT-PCR) employing One Step RT-PCR

Kit (QAIGEN, Chatsworth, CA): 0.5 pg of total RNA was digested with DNase I,

reverse-transcribed, and amplified with inter-exonic primer sets species specific for

cDNA according to the instruction,

CLA-1 expression in peritoneal macrophage

Macrophages were collected from wild type, SR-BI'", SR-BI' /CLA-1 mice 3days after
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intraperitoneal injection of thioglycollate (2.9%, 1.0 ml). Cells were plated onto dishes
in DMEM containing 10% FCS. Four hours after plating cells were washed and
collected to extract total mRNA by RNAeasy kit (QIAGEN, Chatsworth, CA).
Macrophage mRNA were reverse transcribed and RT-PCR was performed using the
gene-specific primers for SR-BI, CLA-1 and mouse B-actin.

Protein isolation and Western blotting

Liver was homogenized in ice-cold PBS containing 1% Triton X-100 and a protease
inhibitor cocktail (Nakarai, Kyoto, Japan). Lysates were centrifuged at 30,000 g for 15
min at 4°C and protein content determined in the supernatant. Fifteen micrograms of
protein were electrophoresed on pre-cast SDS/ polyacrylamide gels (4-20% acryl amide;
Invitrogen, Carlsbad, CA), and electrically transferred onto nitrocellulose membrane
(Protran, Whatman, Brentford, Middlesex). Nonspecific binding sites of the membrane
were blocked using defatted milk followed by the addition of mouse monoclonal
antibodies against the C-terminus region of rat PDZK1, spanning amino acids 485-504
recognize both mouse and human PDZKI (kindly provided by Hiruyu'ki Arai, the
University of Tokyo). Immunoblot analysis of SR-BI was performed by rabbit
polyclonal antibody against mouse SR-BI (NB400-104, Novus Biologicals, Littleton,

CO), which reacts with both mouse SR-BI and CLA-1. The relative amount of primary
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antibody was detected with species-specific horseradish peroxidase-conjugated

secondary antibody (Sigma Chemical Co., St. Louis, MO) followed by ECL Western
blotting detection reagents (Amersham Biotech, Sunnyvale, CA). The bands were
quantificated by imaging densitometer, Science Lab 99 Image Gauge (Fujifilm, Tokyo.
Japan).

Statistical analysis

Results are expressed as means + SD. The statistical significance of the differences of
the mean between groups was evaluated by the one way ANOVA followed by the post
hoc analysis (Scheffe test) for comparison of two groups. All analyses were performed
using SPSS (SPSS Japan, Tokyo, Japan). P values <0.05 are considered to be

statistically significant.
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Original Article

Long-Term Probucol Treatment Prevents Secondary Cardiovascular
Events: a Cohort Study of Patients with Heterozygous Familial
Hypercholesterolemia in Japan
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Aim: The POSITIVE study assessed whether long-term treatment with probucol, a potent anti-oxi-
dant and cholesteryl ester transfer protein (CETP) activator, is associated with a lowered risk of car-
diovascular events in a very high-risk population: familial hypercholesterolemia (FH).

Methods: The study cohort included 410 patients with heterozygous FH, diagnosed between 1984
and 1999 by cardiovascular and metabolic experts at fifteen centers. Traceable patients were screened
using predefined eligibility criteria. The primary outcome measure for comparison between probucol
exposure and non-exposure was the time to the first cardiovascular event involving hospitalization.
Results: Analysis revealed significant differences in baseline characteristics and follow-up treatment
between exposure and non-exposure. An observed indication bias was the use of probucol in more
severe FH at diagnosis, both for primary and secondary prevention. When the multivariate Cox
regression procedure was used after adjustment for possible confounding factors, probucol lowered
the risk (hazard ratio [HR], 0.13;: 95% confidence interval [Cl], 0.05-0.34) in secondary prevention
(n=74) and was statistically significant (p<0.001), although not significant (HR, 1.5; 95% Cl,
0.48-4.67; p=0.49) in primary prevention (7=233). Safety assessment found no specific difference
berween exposure and non-exposure.

Conclusion: Long-term probucol treatment may prevent secondary attack in a higher cardiovascular
risk population of heterozygous FH.

J Atheroscler Thromb, 2008; 15:292-303.

Key words; Atherosclerosis, Antioxidants, CETP activator, Dyslipidemia

Introduction

Cardiovascular (CV) discases, including coronary

Address for correspondence: Shizuya Yamashita, Department
of Cardiovascular Medicine, Osaka University Graduate School
of Medicine, 2-2 Yamadaoka, Suita, Osaka 565-0871, jap:\n
E-mail: shizu@imed2.med.osaka-u.ac.jp

Received: July 17, 2008

Accepred for publication: September 19, 2008

heart disease and stroke, are the leading cause of death
in Japan. Prevention of fatal CV events is therefore the
final goal as well as the rationale of cholesterol-lower-
ing therapy.

Probucol, a conventional cho]csrcrol-lowcrin?,
drug, originated with the report by Barnhart in 19707,
The drug has been used clinically in Japan since 1985.
Nearly 60,000 Japanese patients still take probucol;
western countrics discontinued probucol use after
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the original manufacturer’s withdrawal notice to the
United States FDA in 1995 after 18 year's use of the
drug. Probucol’s cholesterol-lowering mechanism has
not yet been clearly established, but it is thought ro
increase catabolic excretion of cholesterol into bile?.
Lacer studies®® have described new mechanisms of
probucol, including anti-atherogenic and anti-oxidant
actions. Another controversial and ant-atherogenic
feature of probucol is its paradoxical effect of lowering
high-density lipoprotein cholesterol (HDL-C). This
action reflects, most likely, its molecular mechanisms:
promoting cholesterol efflux, and enhancing reverse
cholesterol transport by activation of cholesteryl ester
transfer protein (CETP)*® and class B type 1 scaven-
ger receptor™ ', Matsuzawa and his colleagues reported
an observed close correlation berween the extent of
regression in Achilles’ tendon xanthoma and probu-
col-induced decrease in HDL-C levels in patients with
familial hypercholesterolemia (FH) '

No large-scale, randomized, double blind com-
parative study has been conducted to justify the use of
probucol in the prevention of CV events or discases.
however, clinical studies as well as pre-clinical data
have been accumulating evidence of the clinical worth
of probucol in arteriosclerotic diseases. Numerous
clinical results, including a reduction in Achilles’ ten-
don xanthoma thickness after long-term trearment for
FH'™ ', reduced rates of restenosis after angio-
plasty'*19, and a decrease in carotid artery intima-
media thickness"* *® support the therapeuric and pre-
venrarive effects of probucol on arterioscleroric lesions
and plaque. To evaluate the risk and benefir of long-
term probucol trearment, we conducted a cohort study
to determine whether probucol trearment is associated
with the risk reduction of CV events in patients with
heterozygous FH, a very high-risk population.

Methods

Study Cohort

We registered patients with FH who received
treatment between January 1, 1984 and December 31,
1999 at 15 centers specializing in CV and metabolic
diseases, including FH, nationwide. Patients were
traceable by medical recend and mer the diagnostic
criteria for heterozygous FH under the Japan Arhero-
sclerosis Society Guidelines (2002) for the Diagnosis
and Treatment of Atherosclerotic CV Diseases'?. Def-
inite heterozygous FH was defined as having ar least
two of the major features: roral cholesterol (TC) of
260 mg/dL and above; tendon xanthoma or xanthoma
tuberosum; reduced or abnormal recepror activiry

noted by LDL recepror analysis. Probable heterozy-

gous FH was defined as having at least one each of
the major (as above) and minor fearures: palpebral
xanthoma; arcus juvenilis (<50 years); juvenile (<50
years) ischemic hearr disease. For other eligibility cri-
teria, we excluded patients with possible homozygous
FH or with severe ventricular arrhythmias (poly-
morphic premature ventricular contractions). Possible
homozygous FH was defined as having any onc of the
clinical features: defect of homozygous or hetero-poly-
meric LDL receprors confirmed by gene analysis; no
LDLR acrivity observed by receptor analysis, severe
elevation of plasma TC higher than 500 mg/dL; xan-
thoma or atherosclerotic vascular lesions including
symptoms of juvenile ischemic heart disease; hyper-
cholesteralemia confirmed in both parents; history
of ischemic heart disease confirmed in both parents;
or poor response to any 3-hydroxy-3methyl-glutaryl-
coenzyme A reductase inhibitor (statin).

During the study period berween June, 2004 and
September, 2005, we collected anonymous case report
forms with the parients’ bascline dara, including medi-
cal history, findings at clinical examination, medica-
tion data, and laboratory data. The investigators tran-
scribed the data on to case report forms (identified by
a code) from the stored medical charts of the patients.
The observation period was the period for which each
patient’s clinical course could be traced. The longest
observation period exceeded 20 years for patients on
stable doses of probucol.

We required a sample size of 200 in both the
probucol exposure and non-exposure groups, suppos-
ing a difference of 10% in the incidence of CV events
for 5 years (15% in exposure and 25% in non-expo-
sure). A least 400 subjects were needed to detect the
difference with 80% power and a type [ error of 5% at
the 5% significance level with two-sided log-rank test
based on normal approximation. The study protocol
was approved through the process of ethics committee
or institutional review board ar each cenrer.

Definitions and Endpoints

The primary outcome measure was the time to
the first CV event, defined as acute myocardial infarc-
tion (M), angina pectoris (AP), heart failure (HF),
stroke, transient ischemic attack (TTA) or arterioscle-
rotic peripheral artery discases (PAD) leading to hos-
pitalization or death as well as sudden death within 24
hours of an observed intrinsic event. The obrained
bascline data at the first visit of each patient included
demographic characteristics: sex, date of diagnosis at
the participant medical center, age, height, weight,
and habits of smoking and drinking. Body mass index
(BMI) was calculated as weight in kilograms divided
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by the square of height in meters. The other collected
characteristic factors at diagnosis were the presence of
xanthoma and its location, prior CV event, onser date
if any prior CV event, treatrment for the event, and
other possible risk factors for CV events, including the
presence of hypertension, diabetes, ventricular arrhyth-
mia, and PAD. We collected data on cholesterol-low-
ering therapy (with or without probucol) and other
concomitant therapy with anti-platclet, antihyperten-
sive or diabetic drugs. Dates of drug inirtiation, discon-
tinuation, re-administration, and termination were
entered as elemental information. Treatment period
was defined as the length from initiation until medi-
cation terminadon, or until the occurrence of the
defined CV event, whichever came first, A lipid pro-
file of TC, triglyceride (TG), low-density lipoprotein
cholesterol (LDL-C) and HDL-C, blood pressure, level
of fasting blood sugar (FBS), hemoglobinAi (HbA1),
and thickness of tendon xanthoma in both feet were
variables of interest, scen as potential predictors of CV
events. We obtained measurements of those variables
on a yearly basis after each patient was diagnosed.
LDL-C levels were calculated from TC and HDL-C
measurements with the Friedewald formula in TG
<400 mg/dL. For TG of 400 mg/dL and more than
400 mg/dL, the expression of 0.16 X TG was applied
in stead of 0.2 X TG*. Most patients had fasted com-
pliantly at periodic checkups of their lipid levels, We
set a follow-up period of 10 years for the measure-
ments.

Statistical Analyses

The primary objective of analysis was a compari-
son between probucol exposure and non-exposure to
evaluate whether treatment with probucol (500 mg o
1,000 mg daily) for FH provided CV benefirs. The
analysis was based on intent-to-treat principles. The
secondary objective was to assess whether changes in
the lipid profile after probucol treatment predicted
CV cevents in the cohort. Event-free survival, defined
as the time from diagnosis ro the first CV event, was
determined as a response variable. Staristical analysis
was performed to evaluate clinical outcomes separately
for secondary and primary prevention groups; that is,
patients with or without a history of CV events ar
diagnosis.

Baseline characreristics of each group were ex-
plored to detecr risk factors for CV events because po-
tential confounders, including indication bias, were
anticipated. For baseline comparison, Wilcoxon'’s rank
sum test and Fisher's exact test were used for continu-
ous variables and categorical variables respectively. For
detection of risk factors, univariate Cox proportional

hazards regression with a baseline variable as covariate
was used as a screening step to determine the relation-
ship wich CV events, Varlables that achieved signifi-
cance at the level of 20% in univariate analysis were
subsequently included in a multivariate Cox propor-
tional hazards regression using backward variable se-
lection. Variables proving significant at the 10% sig-
nificance level were selected as risk factors to be ad-
justed. Consequently, probucol rreatment effect was
evaluated using the multivariate Cox model with ad-
justment for the selected baseline variables. Finally, the
other observed treatment factors: cholesterol-lowering
drugs other than probucol, LDL-apheresis, anti-plate-
let drugs, and-hypertensive drugs, and diaberic drugs
were entered into that model to assess their effects.
For the association between changes in lipid
profile after probucol treatment and the risk of CV
events, pre-treatment values of TG, LDL-C, HDL-C
as well as TC, and cach lipid reduction ratio after trear-
ment were used as covarlates. Multivariate analyses of
time from probucol start to the first CV event used
multivariate Cox's proporrional hazards models. Sta-
tistical analysis was peerformed with SAS version 8.2,

Results

Patient Characteristics

We collected data from the medical records of
541 patients, and excluded the data of 131 padents
that did not meet eligibility predefined in the protocol.

The flow diagram (Fig. 1) gives rcasons for the
exclusion. A substantial fraction of probucol-exposed
patients, 80.0% and 93.2%, rook probucol within
two years after diagnosis for in primary and secondary
prevention groups, respectively. Baseline characreris-
rics at diagnosis are given for each group (Table 1, 2).
The secondary prevention group (Table 2) had prior
discases of AP, MI, stroke, HF, and TIA. This group
was found to have significant higher proportions of
men (60.2%, p<0.01), smokers (50.0%, p<0.01),
hypertension (40.9%, p<0.001) diabetes (15.9%, p=
0.02), and older median age (52 years, p=0.01) than
the primary prevention group. Morcover, the group
tended to have hypo-HDL cholesterolemia of median
42 (20-90) mg/dL, and to receive combined treat-
ments with and-platcler drugs (56.8%), ant-hyper-
tensive drugs (53.4%), and LDL-apheresis (14.8%).

Comparison between probucol-exposed and non-
exposed groups revealed significant differences in some
baseline characteristics and treatrments, which showed
a confounding indication that patients with more
severe FH took probucol. For bascline characteristics,
the exposed group for primary prevention had more
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541 patients assassad
for eligbility
113 Exciuded from analysis
95 deviated from setting criteria
(diagnosis date)
— 8 possible homozygous FH
6 missing data of total cholesterol
&t diagnosis or of diagnastic grounds
1 miesing diagnostic date
3 missing patient outcome
428 patients met
oligibility criteria
18 pediatric patients
(younger than 20 years
old) excluded
Dlillmhf

n=410

Fig. 1. Padent Flowcharrt.

We collected data from the medical records of 541 parients, and
excluded the dara of 131 patients who did not meet the eligibility
predefined in the protocol. The flow diagram gives reasons for the
exclusion.

palpebral xanthoma (13.4%, p=0.05), thicker median
measurement of tendon xanthoma (12.5 mm, p<0.01),
higher median HbAic (5.8%, p=0.03), and more
usc of antihypertensive drugs (25.3%, p<0.01). Their
lipid profile was more severe with a higher median
bascline TC (325 mg/dL, p=0.001), a higher median
LDL-C level (253 mg/dL. p<0.001), and a lower
HDL-C level (47 mg/dL, p<0.001) than the unex-
posed group. The exposed group for secondary pre-
vention had a higher prevalence of post-MI (44.6%,
£<0.01) than the unexposed group. Observed medi-
carions were also significantly different between the
exposed and unexposed groups. The exposed group
used ant-hypertensive drugs concomirantly ar a higher
rate (25.3% vs. 11.2%, p<0.01) for primary preven-
tion.
Descriptive analysis of baseline characteristics
and treatments during observation implies that in
both primary and sccondary prevention, the exposed
roups tended to include patients with more severe
%H at diagnosis. Arguably, patients considered more
severe at diagnosis would receive more intensive treat-
ment, including probucol.

Outcomes
We present the absolute number of CV events
requiring hospitalization by prevention group with

details of the events (Table 3). The incidence of CV
events without consideration of confounding factors
was 11.6% in the exposed group and 4.5% in the
unexposed group for primary prevention. For sec-
ondary prevention, the incidence was 27.0% in the
exposed group and 64.3% in the unexposed group.
The event-free survival curve of the secondary preven-
tion group is given (Fig.2).

To identify risk factors for CV events, we deter-
mined the relationship between the incidence and
every baseline variable using univariate Cox regression
at a significant level of 20%. Variables proving signifi-
cant at the 10% significance level in multivariate Cox
regression were selected as risk factors to be adjusted.
We estimated the effect of treatment after adjusting
the selected risk factors. We calculared hazard ratios
(HRs) with 95% confidence interval (CI) for binary
variables, BMI 225 vs BMI <25, drinking vs no
drinking, for example, and the indicated HRs corre-
sponded to a | standard deviation increase for contin-
uous variables, including TC. Estimated results are
given (Table 4).

In the primary prevention group, significant vari-
ables were BMI 225 (HR 1.86, 95% CI 0.87-3.98;
p=0.11), drinking (HR 2.17, 95% CI 1.02-4.63;
£=0.05), tendon xanthoma (HR 2.17, 95% CI 0.76-
6.23; p=0.15), prior diseases other than CV events
(HR 1.87, 95% CI 0.87-3.99; p=0.11), PAD (HR
5.23, 95% CI 0.70-39.2; p=0.11), diabetes (HR 2.27,
95% CI 0.79-6.50; p=0.13), TC (HR 1.37, 95%
CI 0.99-1.89; p=0.06), HDL-C (HR 0.75, 95% CI
0.50-1.12, p=0.16), SBP (HR 1.48, 95% CI 1.00-
2.18; p=0.05), and the thickness of tendon xanthoma
(HR 1.50, 95% CI 1.06-2.14; p=0.02), Three of
these variables, drinking, TC, and PAD were selected
for adjustment ac the 10% significance level as a result
of a multivariate Cox regression with backward vari-
able sclection. After adjustment for these three base-
line variables, we found no significant effect by probu-
col at the 5% significant level. The estimated hazard
ratio of probucol use for CV events was 1.50 (95% CI
0.48-4.67; p=0.49).

In the secondary prevention group, significance
variables were drinking (HR 1.74, 95% CI 0.80-3.79;
p=0.17), presence of palpebral xanthoma (HR 5.34,
95% CI 2.26-12.61, p<0.001), TIA (HR 4.16, 95%
Cl 0.54-32.21; p=0.17), history of coronary artery
bypass graft (HR 0.31, 95% CI 0.11-0.90; p=0.03),
hypertension (HR 0.58, 95% CI 0.26-1.28; p=0.18),
diabetes (HR 2.89, 95% CI 1.30-6.42; p<0.01), and
fasting blood sugar (HR 1.31, 95% CI 0.91-1.89; p=
0.15). Two of these variables, palpebral xanthoma and
diabertes, were selected for adjustment at the 10% sig-
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Table 1. Baseline characteristics of patients in primary prevention group'

Primary prevention
Characreristics No. (%) of patients »
All Exposed Unexposed
n=322 n=233 (72.4) n=89 (27.6)

Age, mean (range) 49 (27-74) 50 (20-74) 47 (20-72) 0.18
Men, No. (%) 134 (41.6%) 96 (41.2%) 38 (42.7%) 0.90
BMI 225 71 (22.5%) 49 (21.4%) 22 (25.6%) 0.45
Smoker 99 (33.2%) 74 (34.1%) 25 (30.9%) 0.68
Drinker 124 (42.2%) 93 (43.7%) 31 (38.3%) 0.43
Xanthoma 259 (80.7%) 190 (81.9%) 69 (77.5%) 0.43

Tendon xanthoma 245 (76.3%) 181 (78.0%) 64 (71.9%) 0.30

Modular xanthoma 28 (8.7%) 22 (9.5%) 6(6.7%) 0.51

Palpebral xanthoma 36 (11.2%) 31 (13.4%) 5 (5.6%) 0.05
PAD 4 (1.2%) 1(0.4%) 3 (3.4%) 0.07
Hyperu'm'u:ln 54 (16.8%) 40 (17.2%) 14 (15.7%) 0.87
Diabetes 22 (6.9%) 17 (7.3%) 5(5.6%) 0.81
Lipid profile, mg/dL

TC! 320 (188-493) 325 (188-493) 307 (194-464) 0.001

TG 120 (28-1289) 121 (34-1068) 120 (28-1289) 0.96

l'[DL—Ca 49 (20-108) 47 (20-90) 52 (27-108) <0.001

LpL-c* 244 (45-425) 253 (98-425) 223 (45-403) <0.001
Blood Pressure, mmHg

sBp* 129 (82-190) 128 (82-190) 131 (90-190) 0.57

DBP? 0 (48-120) 80 (48-120) B0 (56-120) 091
FBS (mg/dL)* 95 (63-276) 94 (63-140) 95 (81-276) 0.41
HbAk l:%'l‘ 5.7 (4.1-12.4) 5.8 (4.1-9.7) 5.3 (4.3-12.4) 0.03
Tendon xanthoma thickness (mm) * 12.1 (7.5-49.0) 12.5(7.5-49.0) 10.5 (8.0-20.0) <001
Trearment

Cholesterol-lowering drugs (non-probucol) 302 (93.8%) 219 (94.0%) 83 (93.3%) 0.80

LDL-apheresis 7(2.2%) 6 (2.6%) 1(1.1%) 0.68

Anti-plateler drugs 49 (15.2%) 41 (17.6%) 8 (9.0%) 0.06

Anti-hypertensive drugs 69 (21.4%) 59 (25.3%) 10 (11.2%]} <0.01

Diabetic drugs 15 (4.7%) 12 (5.2%) 3(3.4%) 0.37

'Continuous variables compared by Wilcoxon's rank sum test, distribution of categorical variables by Fisher’s exact test. ¥Data are median (range).

All data are number (%) unless otherwise indicated. Each percentage shown is related to the total ber with
l; TG, wiglyceride; HDL-C, high-density lipoprotein chol

index; PAD, peripheral artery di TC, total chol

Ly

Iipcnpmrei.n d:oh'surol: SBE systolic blood F

ment data. BMI, body mass
J; LDL-C, low-densicy
. FBS, fasting blood sugar; HbAie, hemoglobin Aie. LDL-C was

calculaced with the Friedewald formula.

nificance level as a resule of multivariare Cox regres-
sion analysis using a backward variable sclection. After
adjustment for these two bascline variables, the hazard
ratio of probucol use for CV cvents was estimated
to be 0.13 (95% CI 0.05-0.34) and significant (p<
0.001). In sensitivity analyses, we also obrained similar
estimation results on probucol for various sets of base-
line covariates for adjustment.

The lipid levels of TC, LDL-C and HDL-C were
lowered after probucol treatment both in primary
and secondary prevention. In the primary prevention

DBP. diastolic blood p

group, the median (range) levels of TC, TG, LDL-C
and HDL-C closest to before treatment were respec-
rively 305 (165-493), 119 (35-1068), 228 (107-425)
and 48 (25-96) mg/dL, and those at 10-year treat-
ment were, respectively, 222 (141-371), 94 (43-335).
157 (91-311) and 39 (17-81) mg/dL. In the second-
ary prevention, the median levels of TC, TG, LDL-C
and HDL-C dlosest to before arment were, respec-
tively, 320 (191-469), 129 (37-636), 240 (117-381)
and 44 (24-90) mg/dL, and those ar 10-year treat-
ment were, respectively, 211(135-305), 71 (48-475),
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