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Abstrac t t 

Backgroun d d 

Cholesteryll ester transfer protein (CETP) mediates the transfer of neutral 

lipidss between l ipoproteins. High plasma levels of CETP are correlated 

wi thh low HDL cholesterol levels, a strong risk factor for coronary artery 

disease.. In earlier studies. JTT-705. a novel CETP inhibitor, was shown to 

increasee plasma HDL cholesterol and to inhibit the progression of athe-

rosclerosiss in cholesterol-fed rabbits. This study describes the firs t 
resultss using this CETP inhibitor in humans. 

M e t h o d ss an d Resul t s 
Inn a randomized, double-bl ind and placebo-control led tr ial, we evaluated 

thee efficacy and safety of daily t reatment wi th 300. 600 and 900 mg JTT-

7055 in 198 healthy subjects wi th mild hyperlipidemia. Treatment wi th 900 

mgg JTT-705 for 4 weeks led to a 37% decrease in CETP activity 

(P<0.0001).. a 34% increase in HDL cholesterol (P<0.0001) and a 7% decre-

asee in LDL cholesterol (P=0.017). whereas levels of triglycerides, phos-

pholipidd transfer protein and lecithin-cholesterol acyltransferase were 

unaffected.. In line wi th the increase of to ta l HDL. a rise of HDL2. HDL3 

andd apolipoprotein A-l was also noted. JTT-705 showed no toxic i ty wi th 

regardss to physical examination and routine laboratory tests. 

Conclus ion s s 
Wee show that the use of the CETP inhibitor JTT-705 in humans is an 

effectivee means to raise HDL cholesterol levels wi th minor gastrointest i-

nall side effects (P=0.06). Although these results hold promise, fur ther 

studiess are needed to investigate whether the observed increase in HDL 

cholesteroll translates into a concomitant reduction in coronary artery 

diseasee risk. 



Introductio n n 

Therapeuticc intervention t o raise high-density l ipoprotein cholesterol 

(HDL-c)) for protect ion against coronary artery disease has regained signi-

f icantt interest.1 In this quest for novel drugs, cholesteryl ester transfer 

proteinn (CETP) represents an important target because this plasma pro-

teinn plays a key role in HDL metabol ism.1 The latter is highlighted by the 

discoveryy that genetic CETP deficiency is the main cause of high HDL-c 

inn Asian populations.3 In principle, by raising HDL-c levels we aim t o pre-

ventt coronary artery disease; however, the mechanisms by which this may 

occurr are st i l l under discussion.4 HDL mediates the transport of excess 

cholesteroll f rom the periphery (including the arterial wall) t o the liver. 

Thiss process of reverse cholesterol t ransport5 is of ten invoked t o explain 

thee atheroprotective effect of HDL. But HDL also is suggested t o ameli-

oratee vascular funct ion and t o protect against oxidative damage.6 In 

humann l ipoprotein metabol ism, CETP mediates the transfer of choleste-

ryll esters f rom HDL t o apol ipoprotein (apo)B-containing particles in 

exchangee for triglycerides. Thus, the use of CETP inhibit ion as a too l t o 

raisee HDL-c likely wi l l not only affect reverse cholesterol transport but 

alsoo influence other funct ions that are at t r ibuted t o both HDL and LDL 

particles. . 

Despitee the above uncertainties, the inverse association between CETP 

activityy and HDL-c levels suggests that pharmacological inhibit ion of 

CETPP may be warranted and crucial t o improve our understanding of the 

rolee of this protein in atherogenesis. Various successful strategies alrea-

dyy have been developed t o inhibit plasma CETP activity.7"9 CETP ant ibo-

diess can inhibit CETP activity and increase HDL-c in hamsters10 Also, ant i -

sensee ol igodeoxynucleotides against CETP mRNA, as wel l as a vaccine 

thatt elicits antibodies that block CETP funct ion, lead to significant incre-

asess in HDL-c, accompanied by a marked reduction of aortic cholesterol 

contentt in rabbits.11 :1 Ï 

Amongstt others, these insights have led t o the development of JTT-705, 

aa compound that inhibits CETP activi ty by forming a disulphide bond wi th 

thiss protein. In cholesterol-fed rabbits, JTT-705 increased plasma HDL-c, 

decreasedd non-HDL-c and, importantly, resulted in a 70% decrease of aor-

t icc arch lesions.13 The drug was fur ther tested in three phase I studies: In 

aa single-dose study (100 to !800 mg per day), the drug was wel l tolerated 

andd did not result in significant tox ic i ty in healthy white men. A 2-period 

crossoverr bioavailability study revealed that JTT-705 induced more pro-

nouncedd CETP inhibit ion in the postprandial phase compared w i th the 

fastedd state. In a 14-day mult iple-dosing study, daily administration of 

6000 and 900 mg JTT-705 led to an increase of HDL-c and a decrease of 

LDLL cholesterol (LDL-c) compared w i th placebo. 

Inn this extended phase II study, we present the results of the safety and 

efficacyy assessment after 4-week t reatment w i th 300. 600 or 900mg JTT-

7055 per day in healthy individuals w i th mild dyslipidemia. 
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Method s s 

Pat ien t s s 
Thee study cohort consisted of healthy individuals (134 men and 64 

women),, age 18 t o 65 years, w i th HDL-c levels <1.6mmol/ l . and TG levels 

<4.5mmol/ll (there were no exclusion criteria for LDL-c). The fo l lowing 

exclusionn criteria were used: genetic hyperlipidemia: recent onset (within 

66 months) of vascular disease (e.g. unstable angina, myocardial infarct i -

on);; women capable of childbearing wi thout adequate bir th control ; sig-

nificantt co-morbid illnesses, such as malignancy, diabetes mell i tus. hypo-

thyroidism,, hepatic or renal disease; alcohol abuse; and use of steroids, 

thiazide-diuretics.. ant iepi lept ics. oral contraceptives containing >30 

microgramm estrogen, and cholesterol- lowering agents. Concomitant medi-

cationn (including 13-blockers) was permit ted but only if the dosage was 

no tt  changed during the study period. Al l randomized individuals who 

receivedd at least one daily dose of the study medication were included in 

thee analysis. 

Tria ll  desig n 
Thee study was designed as a 12-week, multicenter. randomized, double-

blindd and placebo-control led tr ial , evaluating the efficacy and safety of 

300.. 600 or 900mg JTT-705 per day. A run-in period of 4-weeks (visit 1 

andd 2) was fo l lowed by 4 weeks of t reatment (visit 3.4 and 5) and 4 weeks 

off monitor ing (visit 6). Participants who used cholesterol- lowering treat-

mentt were taken off this medication at visit I . Participants meeting all 

criteriaa at the baseline visit (visit 2) were allocated to placebo or to 300. 

6000 or 900mg JTT-705 per day. Blood samples were drawn after an over-

nightt fast. For CETP activi ty assays, blood was drawn before drug intake 

andd during and after t reatment (week 2. 3, 4. 5 and 6). Phospholipid trans-

ferr protein (PLTP) act ivi ty and lecithin-cholesterol acyltransferase (LCAT) 

activityy were determined in 41 individuals (10 per group) before and after 

44 weeks treatment. The counting of returned tablets and empty packa-

gess was used t o monitor compliance. The ethics commit tees of all part i -

cipatingg centers approved the tr ial, and all participants gave informed 

consent. . 

Labora tor yy ana lyse s 
Biochemistry,, hematology, lipids, and l ipoprotein analyses were perfor-

medd at the central laboratory of CRL Europe in Belgium. Total choleste-

roll and triglycerides were measured by established enzymatic methods 

(Reagentss Boehringer Mannheim and Technicon USA). HDL-c was determ-

inedd wi th a heparin MnCl2 precipitation reagent14 and LDL-c was calcula-

tedd by the Friedewald formula.15 Serum HDL subfractions were determin-

edd by serial ultracentr i fugation. and apolipoproteins were measured using 

ann established immunonephelometr ic method (Reagents Dade Behring). 

CETPP activity. CETP concentrations, PLTP activity, and LCAT activi ty were 
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measuredd as described elsewhere. _1 For the CETP measurements, plas-

maa from 3 healthy adults was used as control . For PLTP and LCAT activi-

t ies,, human reference pool plasma was obtained by mixing equal amounts 

off plasma, isolated at 4  Celsius f rom 250 healthy blood donors. 

Safetyy monitor ing included physical examination (including vital signs, 

weightt and waist circumference): ECG; and routine hematology, bioche-

mistryy (including ASAT, ALAT. and creatinin). and urinalysis. 

Differencess between intervention groups at baseline were evaluated by the chi-

squaree test for categorical variables and by the t test for continuous variables. For 

eachh treatment group, the absolute changes from baseline lipids, apolipoproteins, 

andd values for lipoprotein-modifying proteins were reported as mean . Analysis 

wass done by fitting an ANOVA model with separate treatment effects for the 4 

groups. . 

Safetyy analyses included all patients who signed the consent form and entered the 

run-inn period. A chi-square test was used for statistical analyses of the gastroin-

testinall adverse events. Statistical analyses were performed with SAS software 

(SASS Institute Inc.). 

Enro l lmen t t 
Assessedd for eligibility 

N=276 6 

Randomized d 

N=198 8 

Excludedd N=69 

-- Not meeting inclusion criteria 

N=52 2 

-Refusedd t o part icipate N=17 

A l loca t io n n 

Placebo o 

N=50 0 

Treatedd N=50 

Discontinued d 

n=1 1 

(migraine) ) 

Figur ee 1 

Studyy Design 

JTT-7055 300 mg 

N=48 8 

Treatedd N=48 

Discontinued d 

n=0 0 

JTT-7055 600 mg 

N=48 8 

Excludedd n=1 

(withdraww concent) 

Treatedd N=48 

Discontinued d 

n=1 1 

(hypertension) ) 

JTT-7055 900 mg 

N=52 2 

Treatedd N=52 

Discontinued d 

n=3 3 

(hypertensionn / 

rashh / migraine) 
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Result s s 

Thee to ta l study cohort consisted of 198 participants who were randomi-

zedd t o placebo or to 300 mg (low dose). 600 mg (medium dose), or 900 

mgg (high dose) JTT-705 per day for 4 weeks (Figur e 1). The majority of 

thee randomized individuals were men, but each t reatment group showed 

aa similar male-to-female ratio (i.e.2:1). At baseline, the 4 groups did not 

showw statistically significant differences wi th respect to demographic 

characteristics,, lipids, l ipoproteins, apol ipoproteins. CETP activity. CETP 

concentrat ion.. PLTP and LCAT activit ies (Table 1). 

Demographic c 

Agee (years) 

Genderr ( female/male) 

BMII (kg/m1) 

Waistt c i rcumference (cm) 

Systol icc BP (mmHg) 

Diastol icc BP (mmHg) 

L ipopro te inn mod i fy ing prote ins 

CETPP activity (% of control) 

CETPP mass ( j j .g /ml ) 

PLTPP activity (% of control) (n=41) 

LCATT activity (% of control) (n=41) 

Lip idss and (apo) l ipoprote ins 

To ta ll cho les te ro l (mmol/ l ) 

HDLL (mmol/ l ) 

LDLL (mmol/ l ) 

TGG (mmol / l ) 

TC/HDLL rat io 

HDL-22 (mmol/ l ) 

HDL-33 (mmol/ l ) 

ApoA- ll (mg/dl) 

ApoA- l ll (mg/dl) 

ApoBB (mg/dl) 

ApoEE (mg/dl) 

Placebo o 

(n=50) ) 

Meann  SD 

50,22 3 

15// 35 

26.00 5 

92,00 3 

132.22 7 

82.33 3 

92.00 9 

2.00 6 

1266 8 

1100 3 

5.66 1 

1.166 3 

3.88 0 

1.55 7 

5.00 4 

0.466 6 

0,700 1 

141.99 8 

32.11 4 

138,22 2 

4..55 4 

JTT-70 5 5 

3000 m g 

(n=48 ) ) 

Meann  SD 

49.00 9 

13// 35 

26.44 9 

95.00 6 

133.11 3 

81.77 4 

90.00 6 

2.11 5 

1200 8 

1166 7 

5.99 0 

1.166 0 

4.11 9 

1.66 7 

5,33 4 

0.488 6 

0.699 8 

142.33 8 

31.66 7 

149.55 3 

4.44 5 

JTT-70 5 5 

6000 mg 

(n=48) ) 

Meann  SD 

52.44 6 

19// 29 

26.88 0 

95.44 1 

131.88 1 

81.88 6 

89.99 7 

2.33 6 

1122 8 

1111 8 

5.77 0 

1.211 5 

3,77 9 

1.77 9 

4.99 3 

0.477 5 

0.744 4 

145.66 7 

32.33 6 

138,88 0 

4,66 1 

JTT-705 5 

9000 mg 

(n=52) ) 

Meann  SD 

50.88 0 

17// 35 

26.33 3 

93.11 5 

134.33 5 

83.55 1 

95.22 4 

2.33 7 

1277 7 

1199 4 

5,99 9 

1,166 +0.24 

3.99 9 

1.88 9 

5.33 4 

0,466 8 

0.700 2 

143.11 9 

33.66 0 

145.55 0 

4.77 6 

Tablee 1 

Baselinee characteristics. 

Valuess are given as mean . BMI= body mass index. BP= blood pressure. CETP= cho-

les tery ll ester transfer protein. PLTP= phospholipid transfer protein. LCAT= 

lecithin:cholesteroll acyltransferase . TC= to ta l cholesterol. HDL= high-density lipopro-

tein.. LDL= low-density lipoprotein. TG= triglyceride. Apo= apolipoprotein. There were 

noo significant differences between any of the groups. 
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Ef fec t ss of JTT-70 5 

Cholestery ll  Este r Transfe r Protei n A clear dose-dependent decrease in 

CETPP activity was observed after 1 week of treatment, reaching a maxi-

mumm decrease of 37.2% (p<0.0001) f rom baseline after 4 weeks in the 

high-dosee group (Figur e 2). This decrease was accompanied by a signif i-

cantt (dose-dependent) increase in CETP concentration of 66.8% (p<0.0001) 

inn the high-dose group (Figur e 2). In contrast. PLTP and LCAT activities were 

nott influenced by JTT-705 (Table 2). 

-60 0 
Placebo o 

CETPP mass 

LDLL cholesterol 

3000 mg 600mg 

Dosag ee JJT-70 5 

 HDL cholesterol 

—U—— CETP activity 

9000 mg 

Figur ee 2 

Percentagee change of CETP activity. CETP mass. HDL cholesterol and LDL cholesterol 

accordingg to the dose of JTT-705 after 4 weeks of treatment. CETP= Cholesterylester 

transferr protein. HDL= high-density l ipoprotein. LDL= low-density l ipoprotein. 

Lipids ,, lipoprotein s and apolipoprotein s Table 2 provides the changes in 

thesee parameters after 4 weeks of t reatment, and the effects of placebo 

andd of 300. 600. and 900 mg JTT-705 on HDL-c. LDL-c. t o ta l cholesterol, 

andd triglycerides over t ime are i l lustrated in Figur e 3. 
InIn the groups on active drug, we observed a dose-dependent increase in 

HDL-c.. reaching a plateau after the f i rst week. The addit ional ef fect of 

9000 mg JTT-705 over 600 mg on HDL-c was only apparent after four 

weekss of t reatment at an increase of 33.9% (see Figur e 3. top left). The 

overalll rise in HDL-c was caused by significant increases in both HDL2 and 

HDL33 in all t reatment groups (in the low-dose group, this did not reach 

statist icall significance for HDL2: Tabl e 2). The increase in HDL2 was dose 

dependentt over the explored dose range, whereas the rise in HDL3 rea-
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Lipoprote inn mod i fy ing pro te ins 

CETPP act iv i ty (% of con t ro l ) 

CETPP mass ( j i g / m l ) 

PLTPP activi ty (% of control)(n=41) 

LCATT (% o f control)(n=41) 

Lipidss and L ipoprote ins 

Totall cho les te ro l (mmol/ l ) 

HDLL (mmol/ l) 

LDLL (mmol/ l) 

TGG (mmol/ l ) 

TC/HDLL rat io 

HDL-22 (mmol/ l ) 

HDL-33 (mmol/ l ) 

ApoA- ll (mg/dl) 

ApoA- l ll (mg/dl) 

ApoBB (mg/dl) 

ApoEE (mg/dl) 

Placeb o o 

(n=50) ) 

Meann  SD 

0,99 2 

0,00 3 

9,33 5 

-0 .66 0 

0.00 5 

0,044 5 

- 0 . 11 5 

0.00 4 

-0 .22 6 

0,011 1 

0,033 3 

3,22 6 

1.44 9 

- 0 . 88 4 

0.11 7 

3000 mg 

(n=48) ) 

Meann  SD 

- 15 .44 9 * 

0.99 6 * 

- 4 .55 5 

-0 .66 0 

-0 .11 5 

0.188 5 § 

-0 .22 5 

0.00 6 

-0 .77 8 § 

0.099 3 

0.099 9

11.11 2 t 

3,55 0 § 

-7 .77 7 

0,00 7 

6000 m g 

(n=47) ) 

Meann  SD 

-29 .66 5 * 

1.33 5 * 

-6 .22 5 

-4 .22 3 

0.00 6 

0,322 2 * 

-0 ,22 6 

-0 ,11 5 

-0 .99 8 * 

0,211 2 * 

0.100 1

19.22 +17.4 * 

4.55 7 * 

- 2 .77 7 

0.00 1 

9000 m g 

(n=52 ) ) 

Meann  SD 

-37.22 6 * 

1.66 8 * 

28.88 6 

- 2 , 11 2 

0.00 6 

0.400 9 * 

- 0 .33 6 + 

- 0 .22 6 

-1 .22 7

0.277 8 * 

0,133 1

21,44 8 * 

3.88 9 * 

- 6 . 88 7 

-0 .22 0 

Tablee 2 

Absolutee changes in CETP activity. CETP mass, PLTP activity, LCAT activity, lipids and 

lipoproteinss according to the dose of JTT-705 after 4 weeks treatment. 

Valuess are given as mean . CETP= cholesteryl ester transfer protein, PLTP= phos-

pholipidd transfer protein. LCAT= lecithimcholesterol acyltransferase. TC= to ta l cho-

lesterol.. HDL= high-density l ipoprotein. LDL= low-density l ipoprotein. TG= triglyceride. 

Apo== apolipoprotein. f= P= 0.03. t= p<0.01. §= p<0.001. *= p< 0.0001 (p-values each 

dosee group versus placebo). 

chedd a plateau at 300mg JTT-705 (Table 2). The effect of JTT-705 on 

HDL-cc was not correlated wi th baseline HDL-c (p=0.75, Figur e 4B). The 

risee in HDL-c also was accompanied by significant increases in both apoA-

II and apoA-ll levels in all t reatment groups. 

Wee also recorded a decrease of LDL-c levels in all t reatment groups, rea-

chingg statistical significance in the high-dose group (-7.4%. p=0.012). As 

shownn in Figur e 4. the cholesterol- lowering effect of JTT-705 was corre-

latedd positively wi th baseline LDL-c levels (p=0.03. Figur e 4A). ApoB. 

apoE.. to ta l cholesterol, triglyceride levels were not significantly changed 

byy JTT-705 dosages up t o 900 mg per day. The atherogenicity index, 

representedd by to ta l cholesterol/HDL-c ratios, was significantly reduced 

inn all 3 active groups compared wi th the placebo group. 
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%% change in HDL f r o m baseline changee in LDL f rom baseline 

11 week 2 weeks 3 weeks 4 weeks 

placebo o 
600mgg JTT-705. 

JOOmgg JTT-705 
900mgg JTT-705 

baselinee 1 week 2 weeks 3 weeks 4 weeks 

placebo o 
600mgg JTT-705 . 

300mgg JTT-705 
900mgg JTT-705 

%% change in tr ig lycer ids f r o m baseline %% change in t o t a l cholesterol f r o m baseline 

155

100

55 " 

00 -

-55 -

100 -

fr fr 

r—r— -^-^  i 

%^xf %^xf 
vv  ^*J 

baselinee 1 week 2 weeks 3 weeks 4 weeks 

44 placebo m lOOmg JTT-705 
_ , __ 600mg JTT-705 _ » _ 900mg JTT-705 

55 -I 

44 . 

33 -

22 -

11 . 

00 -

-11 . 

j j 

^^^^  ^>V 
< ^ ^ 

baselinee 1 week 2 weeks 3 weeks 

»» placebo » iOOmg JTT-705 
_ * __ 600mg JTT-705 _ * _ 900mg JTT-705 

/ / 

'1 '1 
' ' 

44 weeks 

Figuree 3 

Percentagee change of HDL. LDL, to ta l cholesterol and triglycerides over t ime. 

HDL== high-density l ipoprotein: LDL= low-density l ipoprotein. 

Dosagess up to 900 mg of JTT-705 were wel l tolerated and exhibited a 

cleann safety profi le. During and after the study, we observed no signifi-

cantt changes in vital signs. Also, there were no changes in body mass 

index,, waist circumference, and blood pressure or signs of hepatocellular 

injuryy or renal damage. Eight abnormal hematological parameters were 

foundd (low hemoglobin, low red/white blood cell counts, and low ret icu-

locytee counts) in 6 individuals: 3 occurred in the placebo group. 3 in the 

300-mgg group (during treatment), and 2 in the 900-mg group (before tre-

atmentt started). In the fo l low-up period, 5 individuals discontinued inter-
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-0.11 -

-0.22 -

ftft -0.3 -
c c 
J22 -0.4 -

22 -o-5 -
33 -0.6 -

-0.77 -

-0.88 -
-0,9 9 

T T T T 
9000 mg 

1 1 

T T 

<3.16 6 3.16-3.811 3.81-4.43 

Baselin ee LDL quartile s 

3 3 

Figur ee 4A 

LDLL change according to LDL-c quartiles at baseline in the 900-mg group after 4 weeks 

treatment. . 

LDL== low-density l ipoprotein. 

0.455 -

0.44 -

0,33 -
01 1 
Ê?? 0.25 -
IB B 
€€ 0.2 -

QQ 0.15 -
X X 

0.11 -

0.055 -

0.00 -

Linea rr  effect : p-value=0.7 S 
Quartiles ::  p-value=0.2 6 

1 1 

| | 

-=1.01 1 1.01-1.177 1.17-1.32 

Baselin ee HDL quartil e 

2 2 

Figur ee 4B 

HDLL  change according to HDL-c quartiles at baseline in the 900-mg group after 4 

weekss treatment. 

HDL== high-density l ipoprotein. 

vention:: 2 complained of migraine (1 was on placebo). 1 had a mild rash, 

andd 2 developed hypertension. 

JTT-7055 may have mild gastrointestinal side effects, i l lustrated by the 

occurrencee of diarrhea (5. 4. 3 and 2 individuals in the 900-, 600-. 300-mg 

groupss and placebo group, respectively), f latulence (2. 2. 3. and 1 indivi-

dualss in the 900-, 600-, 300-mg groups and placebo group, respectively), 

nauseaa (3. 2. 2. and 0 in the 900-, 600-. and 300-mg groups and placebo 

group,, respectively), and constipation (1 person in each group). Although 

nott statist ical ly significant, the 900-mg dose was associated wi th a non-

significantt higher frequency of gastrointestinal complaints (p=0.058) after 
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44 weeks of t reatment, as presented in Table 3. There were no withdra-

walss for gastrointestinal complaints. 

Tablee 3 

Thee frequency of digestive adverse events between placebo and 3 dosages of JTT-705 

Valuess are given as number of patients (%). 

Discussio n n 

Loww plasma HDL-c is an independent risk factor for cardiovascular dise-

ase.200 In fact, a 1% increase of plasma HDL-c levels is reported to be 

associatedd wi th a 2 to 3% decrease in cardiovascular morbidi ty and mor-

tality.211 Nevertheless, no good treatment opt ion exists for patients wi th 

loww HDL-c at this moment. Diet and moderate exercise are ineffective for 

significantlyy raising HDL-c,22 whereas the use of HMG-CoA reductase inhi-

bitorss and fibrates only confer a 5% t o 15% increase in HDL-c. , ; 23 

Nicotinicc acid does increase HDL-c wi th 30% on a 3- to 4-gram daily dose, 

butt this drug has side effects that l imit its use.24 Conversely, in this study. 

aa novel CETP inhibitor, JTT-705, was shown to effectively raise HDL-c (up 

t oo 34%) and apoA-l (up t o 16%) wi th only mild gastro-intest inal side 

effectss (p=0.058). although the dosage needed t o achieve this ef fect was 

ratherr high (900 mg/day). It is important t o note that inhibit ion of CETP 

byy JTT-705 was accompanied by unchanged PLTP and LCAT activit ies, 

underliningg the specificity of this drug. These phase II data are also con-

sistentt wi th the phase I data inasmuch as there were no serious adverse 

eventss or clinically relevant changes in safety parameters. Some mild 

gastrointestinall ef fects were observed, but no withdrawals occurred for 

thatt reason. 

Thee rise in HDL-c levels was caused by significant increases in both HDL2 

andd HDL3 subfractions. but at higher dosages, HDL3 seemed to reach a 

plateau,, whereas HDL2 st i l l increased. Although CETP inhibit ion was ant i -

cipatedd to result in a rise in large cholesterol-rich HDL2. the observed rise 

inn HDL3 is interesting. The latter may. in part, be explained by processing 

off HDL2 through PLTP and hepatic lipase activities, whereby smaller, less 

cholesterol-richh HDL particles are generated. 

Thee literature on these HDL subfractions is unclear wi th regard to their 



biologicall effects, but most of the evidence indicates that HDL2 repre-

sentss the antiatherogenic fract ion.25 Our data indicate therefore that JTT-

7055 has a favorable ef fect on HDL subfraction composi t ion. 

Itt is of interest t o compare human genetic CETP deficiency w i th pharma-

cologicall inhibit ion of CETP. Absence of plasma CETP in homozygous 

CETPP deficiency has been shown to result in very high HDL-c {2.5-3.5 

t imess normal levels) and significant reductions in LDL-c concentrations.3 

However,, heterozygosity for CETP gene mutat ions resulting in 35 t o 39% 

CETPP concentration reductions, similar to those seen in the highest dose 

groupp of the present study, are associated wi th variable increases in HDL-

cc (10% to 32%) and LDL-c reductions (1% t o 12%).J26 Most of the varia-

t ionn may be explained through the effects of mild missense mutat ions 

suchh as D442G and severe non-sense mutat ions (lnt14G->A). This is 

illustratedd by the fact that heterozygosity for the latter mutat ion has lar-

gelyy the same effects on lipids and l ipoproteins as observed for the hig-

hestt dose group of the present analysis. 

Ann effect not seen in genetic CETP deficiency is the profound dose-

dependentt increase in plasma CETP concentrations on JTT-705 t reatment. 

Onee can speculate that the liver and/or adipose tissue is compensating 

forr the loss of active protein by the secretion of more CETP into the plas-

ma.. However, Sugano et a l ' 1 have reported that CETP inhibit ion by the 

usee of antisense ol igodeoxynucleotides. by contrast, resulted in a decre-

asedd CETP concentration in rabbits. Thus, it seems more likely that the 

increasee in CETP concentration as observed in the present analysis results 

f romm delayed clearance of the inactivated protein (CETP-JTT-705 com-

plexes)) by the liver. 

InIn addit ion to an increase in HDL-c, we observed a significant decrease in 

LDL-cc in the high-dose group. The positive correlation between CETP and 

LDL-cc was described earlier in subjects wi th CETP gene mutat ions.3 A 

reductionn in LDL-c is not unexpected in the context of a reduced f lux of 

cholesteryll esters f rom HDL to LDL. The same effect is observed in indi-

vidualss wi th high baseline LDL-c, such as patients suffering f rom famil ial 

hypercholesterolemiaa who also carry CETP gene mutat ions.2 7 This is in 

linee wi th our observation that subjects wi th high baseline LDL-c present 

wi thh higher reduction of LDL-c after using JTT-705. 

Thee consequences of these increased HDL-c levels are unknown. Studies 

inn rabbits, which develop high CETP plasma levels on a high-cholesterol 

diet.288 have shown that CETP inhibit ion by JTT-705 can protect against 

atherosclerosis.'1"133 Studies in mice, which are CETP deficient by nature, 

however,, showed that expression of human CETP can be either atheroge-

nic29:3  or anti-atherogenic.3 ' To date, the precise role of CETP in human 

atherogenesiss and how its act ivi ty relates to coronary artery disease risk 

iss sti l l unclear,32 3J but JTT-705 is an effective too l to study these rela-

tions.. End point or surrogate coronary artery disease marker trials have 

too clarify whether JTT-705 can reduce or prevent cardiovascular disease. 
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