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The role of alcohol consumption in the etiology of endometrial
cancer has not been clarified. To examine the association between
alcohol consumption and endometrial cancer risk, we conducted a
case-control study with 148 histologically diagnosed incident
endometrial cancer cases and 1468 matched non-cancer controls.
Median consumption of alcohol was only 19.3 g/week among cases
who drank and 28.2 g/week among controls who drank. These
values are lower than in Western countries. Relative risk was
analyzed hmhj-chdmiﬂadimfmrmmmrﬁlngmmttly
alcohol (non-drinkers, 1-24 giweek, 25-175 g/week,
and >175 g/week). Confounder-adjusted odds ratios for those
consuming alcohol at <25 giweek, 25-175 g/week, and >175 g/
week d to non-drinkers were 0,79 (95% confidence interval
(cn, 0.49-118‘] 0.42 (95% Q, 0.23-0.79), and 0.47 (95% C1, 0.14-
1.58), respectively. Further analysis was conducted concerning
self-reported physical reaction to alcohol. Among women without
flushing after drinking, a significant inverse association between
risk and alcohol intake was seen (trend P = 0.001). In no
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deliydrogenase (ALDHZ). which has a strong impact on alco-
hol metabolism, was associated with several cancer risks,''*'"
we also analyzed this risk wsing self-reported reactions after
drinking s a surrogate for ALDH2 genotyping.

Materials and Methods

Subjects. The subjects were 148 paliu-m\ newly and histologically
diagnosed with endometrial carcinoma between January 2001
and June 2005 a1 Aichi Cancer Center Hospital (ACCH) in
Japan. The distribution of histological subtypes among 148 cases
was 93 type | tumor (low-grade endometrioid adenocarcinoma)
(62.8%), and 55 type 1l twumor (high-grade endometrioid
adenocarcinoma and other adenocarcinomas) (37.2%). Mixed
epithelial and mesenchymal tumors were excluded due to the
paucity of knowledge on their etiology. Controls (n = 1476)
were randomly selected and matched by age (£ 3 years) and
menopausal status (premenopause or postmenopause) 1o cases

protective effect of alcohol was seen who i
flushing after drinking. These results suggm the pmcnm of an
inverse association between alcohol drinking and endometrial
cancer risk among Japanese women, and that this association is
evident among those without flushing. Further investigation of
these findings is warranted., (Cancer Sci 2008; 99: 1195-1201)

Endummrinl cancer is a common gynecologic cancer in
Japan, and its incidence is increasing, possibly due to the
recent Westernization of the Japanese lifestyle."" The development
of endometrial cancer has been related 1o exposure to unopposed
cestrogens. ™ Several studies have shown a positive association
between alcohol intake and estrogen level in postmenopausal
women."* " Although alcohol intake could therefore be expected
to increase the risk of endometrial cancer by elevating estrogen
levels. epidemiologic siudies of this assoctation have been
inconsistent. Most previous studies have indicated that alcohol
consumption is either weakly or nol associated with the risk ol
endometrial cancer,'™'" However, several others have shown an
increased risk in heavy drinkers'"*"™ while a case-control study
by Swanson eral. suggested an inverse association between
moderate  alcohol consumption and endometrial cancer risk
among young women (<55 years)."* These inconsistent findings.
as well as uncertainties regarding the etiology of endometrial
cancer, hamper any coherent understanding of this association.

Here, we conducted a hospital-based case-control study to
examine the association between alcohol consumption and
endometrial cancer risk among Japanese women, considering
other predisposing characteristics, such as body mass index
and a history of hormone replacement therapy. In addition,
given recent findings that a genetic polymorphism in aldehyde
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with a 1:10 case-control ratio from 11814 women who were
diagnosed as cancer-free (four cases were maiched with nine
controls). All subjects were recruited in the framework of the
Hospital-based  Epidemiologic  Research Program a1 Aichi
Cancer Center (HERPACC), as described elsewhere.™™ In
briel, information on lilestyle lactors was collected using a sell-
administered questionnaire for all first-visit outpatients at Aichi
Cancer Center Hospital aged 20-79 who were enrolled in
HERPACC between January 2001 and November 2005, Paticnts
were also asked about lifestyle when healthy or before the
current sympioms developed. Responses were checked by a
trained interviewer. Approximately 920% of eligible subjects
completed the questionnaire. Outpatienis were also asked 10
provide blood samples. Our previous study showed that the
lifestyle panterns of first-visit outpatients accorded with those in
a randomly selected sample of the general population of Nagoya
City.”™ The data were loaded into the HERPACC database and
routinely linked with the hospital-based cancer registry system
to update the dala on cancer incidence. All participanis gave
wrillen informed consent and the study was approved by
Institutional Ethical Committee of Aichi Cancer Center.
Assessment of alcohol intake and alcohol reaction. All  subjects
were asked about their average frequency, beverage type, and
amount of drinking per day during the 1-year period before
onset of the present disease or before being interviewed. Usual
alcohol imake was first reported as [reguency of consumption in
the five categories of non-drinker, <I day/week, 1-2 days/week,
=4 duys/week. and § or more days per week. Consumption of
each type of beverage (Japanese sake, beer, shochu, whiskey,

dence should be E-maik k
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Table 1. Characteristics of subjects

Characteristic Cases
Number 148
Age (median, [min-max]) 56.0 (26-79)
539 (%) 22
A40-49 (%) 13
50-59 (%) 64
6069 (%) 36
=70 (%) 13
Smoking status
Ever (%) 24
Never (%) 123
Unknown (%) 1
Body mass index (median, [min-max]) 23.2 (13.4-40.9)
<25 ka/m® (%) 104
225 kg/m’ (%) 40
Unknown (%) 4
Regular exercise
No (%) a6
Yes (%) 101
Unknown (%) 1
Menstrual status
Premenopausal (%) 51
Postmenopausal (%) 97
Age at menarche (median, [min-max]) 14,0 (10-20)
<12 (%) 38
13-14 (%) 75
215 (%) 3
Unknown (%) 4
Duration of menstration (median, [min-max]) 37.0 (0-a9)
<32 (%) 38
33-36 (%) i3
37-39 (%) i8
240 (%) 34
Unknown (%) 5
Parity (median, [min-max]) 2 (0-4)
0 (%) a1
1-2 (%) B2
23 (%) 24
Unknown (%) 1
Diabetes history
No (%) 137
Yes (%) 11
Hypertension history
No (%) 21
Yes (%) 27
Contraceptive usage history
No (%) 138
Yes (%) 8
Unknown (%) 2
Hormone replacement therapy history
No (%) 132
Yes (%) 15

Unknown (%) 1

and winc) was determined by the average number of drinks per
day, which was then converted into a Japanese sake (rice wine)
equivalent. One Japanese drink equates to one ‘go’ (180 mL1 of
Japanese sake, which contains 23g of ethanol, equivalent 10 one
large hottle (633 mL) of heer, two shots (57 mL) of whiskey, or
2.5 glasses of wine (200 mL). One drink of shochu (distilled
spirit), which contains 25% ethanol, was rated as 108 mL, Tolal
alcohol consumption was estimated as the summed amount of
pure alcohol consumption (g/drink) of Japanese sake. beer, shochu,
whiskey, and wine among current regular drinkers. Weekly
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Controls P-values
1476
56.0 (23-B0) 0.846
14.9) 223 (15.7) 0.986
(8.8) 136 (9.2)
(43.2) 610 (41.3)
(24.3) 385 (26.1)
(8.8) 122 (8.3)
(16.2) 244 (16.5) 0.942
(83.1) 1225 (83.0)
0.7 v (0.5)
21.9(13.2-42.7) <0.001
(70.3) 1 (82.1) <0001
(27.0) 257 (17.4)
@2n B (0.5)
31.1) 388 (26.3) 0.252
(68.2) 1057 (71.8)
.7 n 2.1)
(34.5) 506 (34.3) 0.965
(65.5) 970 (65.7)
14.0 (10-21) 0.963
(25.7) 379 (25.7) 0.72%
(50.7) 701 (47.5)
(21.0) 365 (24.7)
(2.7 n (2.1)
36.0 (11-43) 0.390
(25.7) 395 (26.8) 0.822
(223) 367 (24.9)
(25.7) 388 (26.3)
(23.0) 284 (19.2)
(3.49) az (2.9)
2 (0-6) <0.001
27.7) 207 (14.0) <0.001
(55.4) 911 (61.7)
16.2) 348 (23.8)
.7 10 0.7
(92.6) 1416 (95.9) 0.056
7.4) 60 (a,1)
(81.8) 1273 (86.3) 0.135
(18.2) 203 (13.8)
(93.2) 1377 (93.3) 0.934
(5.4) 74 (5.0)
(1.4) 25 (L.n
(89.2) 1355 (91.8) 0.247
(10.1) 100 (6.8)
(0.7) 21 (1.4)

cthanol consumption was calculated by combining the amount
of ethanol per day and frequency per week. In this study, we
used self-reported flushing (yes/no) after a small amount of
drinking (a glass of beer) asx a stratification factor in the
examination of alcohol impact,

Statistical analysis. To  assess the strength of  associations
between alcohol consumption and risk of endometrial cancer,
odid ratios (OR) with 95% confidence intervals (Cl) were estimated
using unconditional logistic models adjusted for potential
confounders. For subgroup analysis, subjects were classified by
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Table 2. Odds ratios (OR) and 95% confidence intervals (CI) for endometrial cancer according to frequency and quantitiy of alcohol intake

Category Cases (n = 148)

Frequency of alcohol intake
None 108 929
<liweek 14 166
1-2hweek 11 119
3-4/week ] 99
S-fweek g 154
unknown 0 9
P-trends

A of alcohol ¢ pti
None 109 933
<25 giweek 23 246
(median, range) (eta giweek) (8.6, 2.9-24.2)
25-175 g/week 12 232
(median, range) (eta g/week) (54.3, 25.9-96.6)
>175 giweek 3 a7
(median, range) (eta g/week) (201.3, 179.4-552)
unknown 1 18
P-trends

Controls (n = 1476)

Age-adjusted OR (95% CI) Multivariate OR (95% Cijt

1.00 (Reference)
0.72 (0.40-1.29)
0.79 (0.41-1.52)
0.69 (0.33-1.486)
0.39 (0.18-0.85)

1.00 (Reterence)
0.71 (0.39-1.29)
0.77 (0.40-1.50)
0.67 (0.31-1.43)
0.27 (0.17-0.82)
0.011 0.009

1.00 (Reference)
0.79 (0.49-1.28)

1.00 (Reference)
0.79 (0.49-1.27)

(8.6, 1.7-24.2)

0.44 (0.24-0.81) 0.42 (0.23-0.79)

(69, 25.3-172.5)

0.54 (0.16-1.76) 0.47 (0.14-1.58)

(276, 177.1-805)

0.006 0.005

'Multivariate models adjusted for age, smoking, body mass index, regular exercise, menstrual status, age at menarche, duration of menstruation,
parity, diabetes history, hypertension history, contraceptive usage history, hormene replacement therapy, and Hushing after drinking.

alcohol intake into the four groups of non-drinkers, and weekly
ethanol intake of 1-24, 25-175, and >175 g. Among controls,
median weekly intake in current drinkers was 25 g. Potential
confounders considered in the multivariate analyses were age.
smoking habit (never smokers or ever smokers), body muss
index (BMI: <25 or 225 kg/m* based upon our previous
study).*! regular exercise (yes or no), menstrual siatus (premenio-
pausal or postmenopausal), age sl menarche (< 12, 13-14,
or 2 15), duration of menstruation (years, quartiles). parity (0,
-2, 2 3), diabetes history (yes or nol. hyperiension hisiory
(yes or no). contraceptive usage history (yes or no), hormone
replacement therapy history (yes or no), flushing after drinking
(yes or nol, and histological subtype (type 1 or type 11). Missing
values for any covariate were treated as a dummy variable in
the logistic model. Differences in categorized demographic
variables between the cases and controls were tested by the x°-
fest, Ape, age al menarche, duration of menstruation, BMI, and
parity between cases and controls were compared by the Mann—
Whitney test. Stratification analysis was used to estimate risk
for subgroups by drinking habit. P-values less than 0.05 were
considercd statistically significant. All analyses were conducied
using STATA version 9 (Stata, College Station, TX. USA).

Results

Baseline charactenistics of the 148 endometnal cancer patienis
and 1476 conirols are shown in Table 1. Median age was 56
vears for both patients and controls, Smoking status did not
differ between the two groups. Prevalence of ever smokers was
16.2% and 16.5% in case and controls, respectively. BMI was
higher among cases than controls (P < 0.001). Regurding
reproductive factors, only parity showed a significant difference
between two groups. Low experience of delivery was more
prevalent among cases than controls (£ < 0.001). A history of
disbetes was more common in cases, although with only
marginal statistical significance. Although coniraceptive usage
did not differ, hormone replacement therapy was more prevalent
In cases.

Median consumption of alcohol among cases and controls
who drank was only 19.3 and 28.2 g/week. respectively, Table 2
shows the impact of drinking habit on endometrial cancer rish.
Frequent drinkers showed a reduced risk: compared with non-
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drinkers, the age-adjusted OR of those who drank 5 or more
days per week was (.39 (95% CL 0.18-0.85). Although without
significance, all groups except non-drinkers showed OR below
unity and their point estimates decreased as frequency increased
(P-trend =0,011). This trend was consistently observed in the
multivariate model. Similarly, with regard 1o the amount of
alcohol consumed, those who consumed less than 25 g per
week, those who consumed 25-175 g per week. and those who
consumed 175 g or more per week showed a lower risk of
endomeirial cancer than non-drinkers, with OR of 0.79 (95%
Cl., 0.49-1.27). 0.44 (95% CL 0.24-0.81), and 0.54 (95% CI,
0.16—1.76), respectively. The multivariate model again showed
consistent results.

Table 3 shows a stratified analysis according to potential
confounders designed 10 examine the consistency of association
and to explore the possible interaction with weekly alcohol
consumption. The inverse association between endometrial
cancer risk and alcohol intake persisted after stratification by
BMI. regular exercise, menstrual status, age at menarche,
duration of menstruntion, parity, diabetes history, hypertension
history, and type | tumor. In contrast, no associations were seen
for ever smokers. oral contraceptive users. hormone replacement
therapy users, and type Il tumor. Regarding BMI, obese women
(BMI = 25) showed a stronger protective effect by alcohol than
leaner women (BMI < 25). Among postmenopausal women, the
OR for weekly drinking of less than 25, 25-175, and 175 g or
more for EC were 0.83 (95% Cl, 0,46-1.52), 0.46 (95% CI,
0.21-1.02). and 0.72 (95% CL 0.17=3.15). respectively, but the
P-trend was marginally significam (P = 0.069). Generally,
endometrial cancer risk was lowest among women with weekly
consumption of 25-175 g.

Table 4 shows a stratified analysis according to self-reported
reaction to alcohol. Flushing after drinking depends mainly on
the activity of aldehyde dehydrogenase, particularly ALDH2.
and might therefore reflect lower ALDH2 activily. Among
women who did not experience flushing after drinking, an
inverse associalion was seen belween endometrial cancer risk
and alcohol inake. The age-adjusied OR for weekly drinking of
less than 25, 25175, and 175 g or more for endometrial cancer
were 0.51 (95% CL. 0.26-0.98). 0.24 (95% C1, 0.11-0.56), and
0.49 (95% CI. 0.14-1.69), respectively. and the P-trend was sta-
tistically significant (P = 0.001). By contrast. the protective

June 2008 | wvol 99 6 | 1197
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Table 3. Odds ratios (OR) and 95% confidence intervals (Cl) for endometrial cancer stratified accordi kly alcohol tion and
lifestyle factors
Alcohol consumption
Category
None <25 giweek 25-175 g/week =175 giweek Prends

Total (casefcontrol)’ 109/933 23/246 12232 3/47

OR (95% C1) 1.00 (Reference) 0.79 (0.49-1.27) 0.44 (0.24-0.81) 0.54 (0.16-1.76) 0.006
Smoking
Never {case/control) 98829 18213 SNS7 e

OR (95% CI) 1.00 (Reference) 0.70 (0.41-1.18) 0.26 (0.11-0.66) 0.51 (0.07-3.87) 0.002
Ever (casefcotrol) 11/98 a33 9IS i

OR (95% C1) 1.00 (Reference) 1.25 (0.36-4.40) 0.89 (0.33-2.46) 0.63 (0.13-3.09) 0.586
Unknown (case/cotrol) o'e 110 0/0 00
Body mass index
<25 kg/m? (caselcontrol) 73757 17197 11/202 /40

OR (95% CI) 1.00 (Reference) 0.92 (0.53-1.61) 0.58 (0.30-1.12) 0.54 (0.13-2.31) 0.0%0
225 kg/m’ (case/control) 32168 6/49 1730 Al

OR (95% CI) 1.00 (Reference) 0.55 (0.21-1.43) 0.15 (0.02-1.13) 0.48 (0.05-4.34) 0.035
Unknown (case/control) a8 00 0/0 00
Regular exercise
No (case/control) 36/257 7140 2/63 22

OR (95% CI) 1.00 (Reference) 1.27 (0.53-3.05) 0.23 (0.05-0.97) 0.34 (0.04-2.57) 0.047
Yes (case/control) 721654 16201 10167 225

OR (95% CI) 1.00 (Reference) 0.70 (0.40-1.24) 0.53 (0.27-1.05) 0.69 (0.16-3.00) 0.053
Unknown (casefcontrol) w22 o5 o2 00
Menstrual status
Premenopausal (case/control) 35/280 999 5/98 1123

OR (95% CI) 1.00 (Reference) 0.72 (0.34-1.57) 0.41 (0.15-1.07) 0.35 (0.05-2.65) 0.038
Postmenopausal (case/control) 747653 14147 7/13a 224

OR (95% CI) 1.00 (Reference) 0.83 {0.46-1.52) 0.46 (0.21-1.02) 0.72 (0.17-3.15) 0.069
Age at menarche
=12 (case/control) 28/236 B8/61 1/64 w3

OR (95% CI) 1.00 (Reference) 1.04 (0.45-2.40) 0.12 (0.02-0.92) 0.56 (0.07-4.49) 0.053
13-14 (case/control) 53/428 11127 9/114 1122

OR (95% CI) 1.00 (Reference) 0.72 (0,36-1.42) 0.65 (0.31-1,37) 0.38 (0.05-2.90) 0.120
z15 (case/control) 261249 2/54 2/48 m

OR (95% C1) 1.00 (Reference) 0.39 (0.09-1.73) 0.44 (0.10-1.91) 1.07 (0.13-8.88) 0.260
Unknown (case/control) 220 24 o6 1o
Duration of menstruation
<32 years (case/control) 271219 m am 022

OR (95% CI) 1.00 (Reference) 0.69 (0.28-1.67) 0.43 (0.15-1.29) NE 0.029
33-36 years (case/controf) 271246 551 /54 03

OR (95% CI) 1.00 (Reference) 0.93 (0.34-2.55) 0.18 (0.02-1.35) NE 0.063
37-39 years (casefcontrol) 291249 amn 4/57 18

OR (95% CI) 1.00 (Reference) 0.36 (0.11-1.23) 0.60 (0.20-1.78) 1.07 (0.13-8.88) 0.249
240 years (case/control) 23189 643 3/43 27

OR (95% 1) 1.00 (Reference) 1.13 (0.43-2.95) 0.56 (0.16~1.95) 2.23 (0.43-11.49) 0.932
Unknown (case/control) 330 24 o7 an
Parity
0 (case/control) 0115 6/36 a4z 110

OR (95% C1) 1.00 (Reference) 0.63 (0.24-1.65) 0.36 (0.12-1.09) 0.38 (0.05-3.10) 0.046
1-2 (case/control) 58/599 15147 6/129 225

OR (95% C1) 1.00 (Reference) 1.12 (0.61-2.05) 0.50 (0.21-1.20) 0.90 (0.21-3.93) 0271
=3 (case/control) 21213 281 1/59 oz

OR (95% CI) 1.00 (Reference) 0.37 (0.08-1.64) 0.19 (0.02-1.43) NE 0.035
Unknown (casefcontrol) /6 o2 172 00
Diabetes history
No (case/control) 99/894 221237 12228 3745

OR (95% CI) 1.00 (Reference) 0.81 (0.50-132) 0.47 (0.25-0.87) 0.57 (0.17-1.89) 0.015
Yes (case/control) 10/39 " oB w2z

OR (95% CI) 1.00 (Reference) 0.48 (0.05-4.33) NE NE 0.212
Hypertension history
No (case/cantrol) 871797 21/225 10/200 238

OR (95% CI) 1.00 (Reference) 0.85 (0.51-1.40) 0.45 (0.23-0.89) 0.47 (0.11-2.00) 0.016
Yes (case/control) 22/136 a2 2/32 L)

OR (95% CI) 1.00 (Reference) 0.54 (0.12-2.47) 0.36 (0.08-1.62) 0.64 (0.08-5.32) 0.178
1198 doi: 10.1111/}.1345-7006. 2008.0080 1 x
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Table 3 (Continued )

Alcohol consumption

Category
None <25 giweek 25-175 giweek >175 g/week Ptrends

Contraceptive usage history
No (casefcontrol) 101871 23N 12216 1743

OR (95% CI) 1.00 (Reference) 0,85 (0.53-1.38) 0.47 (0.26-0.88) 0.20 (0.03-1.45) 0.005
Yes (case/control) 644 omn 01s 24

OR (95% CI) 1.00 (Reference) NE NE 3.63 (0.53-24.92) D.B92
Unknown (casefcontrol) 218 e an o0/
Hormone replacement therapy history
No (casefcontrol) 101/860 18227 1212 240

OR (95% CI) 1.00 (Reference) 0.66 (0.39-1.12) 0.39 (0.20-0.77) 0.41 (0.10-1.72) 0.002
Yes (casefcontrol) 759 sns 219 17

DR (95% CI) 1.00 (Reference) 2.79 (0.78-10.05) 0.89 (0.17-4.64) 1.21 (0.13-11.31) 0.826
Unknown (case/control) na o4 on o0
Histological subtype
Type | (case/control) 68933 177246 6232 var

OR (95% CI) 1.00 (Reference) 0.71 (0.51-1.57) 0.34 (0.14-0.79) 0.27 (0.04-1.97) 0.007
Type Il (case/control) 41/933 6246 6246 a7

OR (95% CI) 1.00 (Reference) 0.60 (0.25-1.43) 0.63 (0.26-1.50) 1.09 (0.25-4.69) 0.323
'One case and 1B controls were excluded from analyses due to lack of inf tion on alcohol drinking.
NE, not estimated because of no case in this category.
Table 4. Impact of alcohol pi ding to self-reported reaction to alcohol

Alcohol consumption

Category None <25 glweek 25-175 ghweek >175 giweek P-trends
Total (case/control)’ 109/933 23/246 127232 a7

Age-adjusted OR (95% CI) 1.00 (Reference) 0.79 (0.49-1.27) 0.44 (0.24-0.82) 0.54 (0.16-1.76) 0.006

Multivariate OR (95% CI) 1.00 (Reference) 0.79 (0.49-1.28) 0.42 (0.23-0.79) 0.47 (0.14-1,58) 0.005
Flushing after drinking
No (case/control) 44292 13157 75 inie

Age-adjusted OR (95% CI) 1.00 (Reference) 0.51 (0.26-0.98) 0.24 (0.11-0.56) 0.49 (0.14~1.69) 0.001

Multivariate OR (95% CI) 1.00 (Reference) 0.53 (0.27-1.05) 0.25 (0.11-0.58) 0.48 (0.14-1.67) 0.002
Yes (case/control) 61/574 9/86 5/55 oMo

Age-adjusted OR (95% CI) 1.00 (Reference) 1.03 (0.49-2.15) 0.89 (0.34-2.30) NE 0.560

Multivariate OR (95% CI)* 1.00 (Reference) 1.07 (0.51-2.27) 0.97 (0.37-2.57) NE 0.677

Unknown (case/cantrol) a67 173 o on

'One case and 18 controls were excluded from analyzes due to lack of infogmation on alcohol drinking.
‘Multivariate models adjusted for age, smoking, body mass index, regular exercise, menstrual status, age at menarche, duration of menstruation,

parity, diabetes history, hypertension history, contraceptive usage history,

and hormone replacement therapy.

€1, confidence interval; NE, not estimated because of no case in this category; OR, odds ratio.

effect of alcohol was not observed among women who had
flushing after drinking (age-adjusted P-trend = 0.560). The
multivariate model again showed consistent results.

Discussion

In this study, we found that a small amount of alcohol consumption
was prolective against endomelrial cancer among Japanese
women. This association was consistently observed regardless
of potential confounders. OR were lowest among those who
consumed 25-175 g per week. In addition, the protective effect
of alcohol drinking decrcased among women who reported
fushing after drinking.

Results to date regarding the relationship between alcohol
intake and endometrial cancer risk are inconsistent. J\lihnu&h
most previous studies have indicated a null association,” 1"+
three have shown a protective effect of alcohol,™'*** while
three others have reported that alcohol inlake was a risk [actor
of endometrial cancer.™" 7 Newcomb e al, suggested a significant
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inverse association in premenopausal women consuming one
drink per day or more (RR = 0.20; 95% CI, 0.06-0.71)"" while
Swanson ef al. showed an inverse association between moderate
consumption and endometrial cancer risk among young women
(<35 years). with relative risks for three levels of drinking (<l.
1—4, >4 drinks per week) from lowest 1o highest of 0.78, 0.64,
and 0.4] compared to non-drinkers.*' Webster eral. showed
that non-drinkers aged 20-54 years had a higher relative risk
(RR = 1.83: 95% CI., 1,11=3.01) than women who consumed
an average of 150 g or more of alcohol per week.™ These
results may indicate that light alcohol consumption decreases
endometrial cancer risk in younger women. In contrast,
Setiawan et al. suggested that alcohol consumption equivalent to
two or more drinks per day increased the risk of endometrial
cancer in postmenopausal women.""” The other two case-control
studies showed similar positive associations between increased
alcohol consumption and risk.'™*"

Here. our stndy has added 10 the evidence for a protective
effect of alcohol on endometrial cancer. The degree of consumption
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may be an important consideration i determining the impact of
aleohol. Average consumption in our study was very low com-
pared with previous studies. Relatively high consumption (2175 g/
week) was seen in only three cases and 99 controls, who showed
a protective effect compared with non-drinkers (multivariawe
OR =047: 95% CIl. 0.14=1.58) The provision of stable csti-
mates for this subgroup is hampered hy their small sample size.

One possible explanation for these results 1s that a small amount
ol drinking might be protective against cancer, as suggested in
several prospective cohort studies. ™ ' The biological mecha-
mism of this protective effect for cancer among Tight-moderate
drinkers is not clear. Tsugane er al. considered the background
charactensties of moderate drinkers 1o be healthier than those of
either non-drinkers or heavy drinkers, ™' It has been reported
that alcohol intake increases endogenous serum levels of
estrogen in postmenopausal women, ™ but it is unelear whether
this is due 1o either 4 decrease in metabolic clearance or an
increase in production.”™" It has thus been hypothesized that
alcohol drinking mught lead to an increased risk of endometrial
cancer rish due vig the increased mitotic proliferation of
endometrial cells, resulting in increased DNA replication errors
and somatic mutations.'™ Our lindings here contradict this
hypothesized mechanism: nevertheless, we assume that the
amount of drinking may differentiate the impact of alcohol on
endometrial cancer risk, as siated above,

OF interest was the combined effect of the amount of con-
sumption and physical reaction 1o alcohol.™ Subjects who
reported flushing did not show the protective effect observed in
the non-flushing group. It has been suspected that the oxidative
melabolite of ethanol. acetaldehyde, is carcinogenic for humans
due to its binding 1o cellular proteins and DNA. thus leading
o carcinogenesis " Further, in individuals with ALDH2
encoded by ALDH2 Glu/Lys. the blood acetaldehvde level after
drinking is approximately six-fold that in individuals with active
ALDH2."" Taking resulis from our previous study demonsirating
sensitivity and specificity of self-reported flushing for ALDH2
genotype as 83.5% and 87.8%.™ our findings may have
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Objective: This study was conducted to evaluate the efficacy and safety of pegylated liposo-
mal doxorubicin (PLD) in Japanese patients with Mdllerian carcinoma having a therapeutic
history of platinum-based chemotherapy.

Methods: Patients who were diagnosed with Miillerian carcinoma (epithelial ovarian
carcinoma, primary carcinoma of fallopian tube and peritoneal carcinoma) by histological
examination and had received the initial platinum-based chemotherapy were included in the
study. The study drug was administered to the patients at 50 mg/m® every 4 weeks.

Results: Seventy-four patients were enrolied in the study. All patients had received platinum-
based chemotherapy as first-line regimen and more than 80% of patients had also received
taxanes. The overall response rate was 21.9% (85% confidence interval, 13.1-33.1%) and
38.4% of patients had stable disease. The median time to progression was 166 days. The
major non-haematological toxicities were hand-foot syndrome (Grade 3; 16.2%) and stomati-
tis (Grade 3; B.1%). Myelosuppression such as leukopenia (Grade 3; 52.7%, Grade 4; 6.8%),
neutropenia (Grade 3; 31.1%, Grade 4; 36.5%) and decreased haemoglobin (Grade 3;
14.9%, Grade 4; 2.7%) were the most common haematological toxicities.

Conclusion: We confirmed that a 50 mg/m® every 4 weeks regimen of PLD was active
in Japanese patients with Mullerian carcinoma having a therapeutic history of platinum-
based chemotherapy and toxicity was manageable by dose modification of PLD or supportive
care.
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INTRODUCTION

Approximately 8000 cases of ovarian cancer are newly diag-
nosed in Japan and more than 4000 women die of this disease
(1). From an embryologic perspective, epithelial ovarian
carcinoma, primary carcinoma of fallopian tube and peritoneal
carcinoma are generally recognized as a similar disease group,
which is known as Miillerian carcinoma. In patients with
primary carcinoma of the fallopian tube and peritoneal carci-
noma, the experience with chemotherapeutic agents is largely
limited to case reports and small studies due 1o the rarity of
disease type (2,3). However, the overall experience closely
parallels that of ovarian cancer, so treatment of primary
carcinoma of the fallopian tube and peritoneal carcinoma is
conducted according to that of ovarian cancer (2,3).

Advanced epithelial ovarian cancer is a highly chemo-
sensitive solid tumour with response rates to first-line
chemotherapy of ~80%. The majority of paticnts, however,
eventually relapse and treatment with second-line agents
becomes necessary. Furthermore, patients with recurrent
ovarian cancer ultimately die of chemoresistant disease.
Therefore, it is very important to recognize recurrent ovarian
cancer therapy as palliative therapy and therapeutic agents
are required to show efficacy as well as favourable toxicity
profile. However, there are not many drugs approved in Japan
for ovarian carcinoma, or recommended by the Japanese
chinical practice guideline for as second-line treatment except
platinum, taxane and irinotecan,

Pegylated liposomal doxorubicin (PLD) is a formulation
of doxorubicin hydrochloride encapsulated in long circulat-
ing STEALTH" liposomes and formulated for intravenous
administration. STEALTH™ liposomes have liquid mem-
branes coated with polyethylene glycol, which attracts water
and renders resistance to mononuclear phagocytosis (4). The
liposome's small diameter (~ 100 nm) and their persistence
in the circulation allow their penetration into altered and
often compromised, leaky tumour vasculature with entry into
the interstitial space in malignant tissues (5). Therefore,
pegylated liposomes are suitable for prolonged delivery of
doxorubicin and have a prolonged circulation time (6,7). At
these tumour sites, the accumulating liposomes gradually
break down, releasing doxorubicin to the surrounding
tumour cells (8,9). PLD has been designed to enhance the
elficacy and 1o reduce the toxicities of doxorubicin such as
myelosuppression, alopecia and cardiotoxicity by altering
the plasma pharmacokinetics and tissue distribution of the
drug.

Based on the data from the Phases 11 and 111 clinical trials
in Europe and the USA, it is evident that PLD possesses

promising activity and a favourable toxicity profile in the
second-line treatment of ovarian cancer (10—15). Currently,
PLD is provided as one of the standard treatment options in
recurrent ovarian cancer treatment guidelines (16—18).

The result of the Phase | clinical trial n Japan was
reported (19). In that study, recommended PLD dose was
evaluated in 15 Japanese patients with solid tumours and
resulted in 50 mg/m® every 4 weeks. In addition, one partial
response (PR) and one normalization of CAl25 were
observed among six ovarian cancer patients enrolled in that
study, and further trials with Japanese ovarian cancer
patients were encouraged.

Based on the result from a Phase I clinical trial in Japan,
we conducted the Phase 1T clinical trial of PLD in patients
with recurrent or relapsed Millerian carcinoma (epithelial
ovarian carcinoma, primary carcinoma of fallopian tube,
peritoneal carcinoma) having a therapeutic history of
platinum-based chemotherapy.

We conducted a multicentre, non-randomized, open-label
study to evaluate efficacy and safety of a PLD 50 mg/m?
every 4-week regimen in Japanese patients with Miillerian
carcinoma who had previously been treated with platinum-
based chemotherapy.

PATIENT AND METHODS
Stuoy Desion

This study was a multicentre non-randomized, open-label
trial to evaluate efficacy and safety of PLD in Japanese
patients with Miillerian carcinoma previously treated with
platinum-based chemotherapy. The primary endpoint was the
best overall response (response rate) and secondary endpoints
included adverse events and adverse drug reactions (inci-
dence, severity, seriousness and causality), time to response
and duration of response. The final evaluation of the antitu-
mour effect was performed by the independent radiological
review commillee. The study protocol was approved by the
institutional review bhoard at each site. This study was con-
ducted based on ethical principles in the Declaration of
Helsinki and in compliance with Good Clinical Practice.

Panents

This study included patients who met all the following
inclusion criteria: (i) having histological confirmation of
Miillerian carcinoma (epithelial ovarian carcinoma, primary
fallopian tube carcinoma and peritoneal carcinoma);
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(i1) receiving first-line platinum-based chemotherapy and
who would receive PLD as a second-line therapy if time 1o
progression was within 12 months from the date of final
administration of platinum therapy, excluding patients whose
best response to first-line platinum-based chemotherapy was
progressive disease (PD), or who received PLD as a third-line
therapy; (iii) receiving | or 2 regimens with prior chemother-
apy; (iv) baving measurable lesions that conformed to the
Response Evaluation Criteria in Solid Tumours (RECIST)
criteria; (v) ECOG performance status (PS) grade of 0-2;
(vi) adequate functions of principal organs, defined by white
blood cell (WBC) counts 3.0 x 10°~12.0 % 10%mm’, neutro-
phil counts not less than 1.5 x 10%/mm’, hacmoglobin not less
than 9.0 g/dl, platelet count not less than 10.0 x 10%mm?,
serum AST, ALT and AP nol more than 2.5 times the insti-
tutional upper limit of normal, total bilirubin not more than
the institutional upper limit of normal, serum creatinine not
more than 1.5 times the institutional upper limit of normal,
left ventricular ejection fraction (LVEF) not less than 50%,
clectrocardiography (ECG) normal or minor change without
symptoms that required any therapeutic intervention, and no
evidence of cardiac disorder or Class 1 in New York Heart
Association (NYHA) functional classification; (vii) no colony
stimulating factor (CSF) agent or blood transfusion received
within 2 weeks before the date of blood tests for screening;
(viii) no previous treatment with hormonal agents. oral antim-
etabolic or immunotherapeutic agents for at least 2 weeks,
with nitrosourea or mitomyein C at least 6 weeks, or with
surgical therapy, mdiation therapy or other chemotherapy for 4
weeks or more; (ix) abilities to stay in hospital for 4 consecu-
tive weeks from the initial administration of PLD; (x) survival
expectancy 3 months or longer; (xi) 20-79 of age years at
enrolment in the trial; and (xii) received an explanation of this
trial from the physicians with written informed consent forms
and other relevant information and freely provided informed
consent before the trial.

Patients who met any of the following exclusion criteria
were excluded from the trial: (i) requiring drainage of peri-
cardial fluid; (ii) having experienced myocardial infarction
or angina attack within 90 days before the start of trial;
(i11) receiving prior therapy with anthracycline (total anthra-
cycline dose of more than 250 mg/m® as doxorubicin); and
(iv) having known hypersensitivity to doxorubicin or any
component of PLD.

MEbpicaTiON

PLD was intravenously administered to each subject at a
dose of 50 mg/m” as doxorubicin hydrochloride on Day 1 of
each cycle, followed by a treatment-free interval of 28 days
including Day 1. This was repeated for at least two cycles if
the subject did not meel the withdrawal criteria. PLD was
administered al a rate of 1.0 mg/min from the start of infu-
sion to completion, using an infusion pump in consideration
of risks of development of infusion-related reactions. PLD
was used by diluting with 250 ml of 5% glucose injection
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for a dosc of less than 90 mg as doxorubicin hydrochloride
or with 500 ml for a dose of 90 mg or more as doxorubicin
hydrochloride.

After administration, PLD would be discontinued in sub-
jects who met any of the following withdrawal criteria:
(1) desiring to discontinue the study treatment or withdrawing
consent: (ii) having LVEF decreased to less than 45% alter
administration of PLD or decreased by 20% or more than
baseline; (iii) having no possibility for a subsequent cycle to
be started within 6 weeks from the planned injection date
because of adverse reactions or after 8 weeks for hand-foot
syndrome (HFS) or stomatitis; (iv) having bilirubin increased
to 3.0 mg/dl or more; (v) requiring a repeated reduction in
the dose; (vi) the anticipated total dose of anthracycline
antibiotics including PLD would exceed 500 mg/m® as
doxorubicin hydrochloride (including doses Irom prior
chemotherapy and pre/postoperative treatment); (vii) being
judged by the physician to have difficulties continuing the
trial due to serious (or significant) adverse events;
(viii) being assessed to have difficulty continuing the trial due
to concurrent illnesses (e.g. complications); (ix) having
obvious progression of the underlying disease or development
of new lesions (PD); (x) having any of the exclusion criteria
which was discovered afler enrolment; and (xi) being judged
as unfavourable to continue the trial by the physician.

Prior to administration of the study drug in the next cycle,
all the subjects were confirmed to meet all the following cri-
teria: (i) HFS or stomatitis <Grade 1; (i1) neutrophil counts
>1.5 x 10%/mm®; (iii) WBC counts >3.0 x 10%/mm";
(iv) platelet counts >7.5 x 10%mm?; (v) bilirubin <1.5 mg/
dl: and (vi) other adverse drug reactions < Grade 2 (exclud-
ing fatigue, nausea, vomiting, anorexia, hypokalemia, hypo-
natremia and lymphopenia). If any of these criteria was not
met, the scheduled administration of the study drug for the
nex! cycle would be delayed for 2 weeks at the maximum. If
any of the above criteria was still not met after a 2-week
delay from the scheduled mitial date of each cycle, the trial
for the subjects would be discontinued. In case Grade 2 HFS
or stomatitis was observed at 6 weeks from the inihal date of
cach cycle, the scheduled administration of the test drug for
the nex! cycle would be delayed for 2 weeks. As a resull,
when the subjects met all the above criteria, the next cycle
would be started. Even if the subjects met all the criteria, the
scheduled initial date could be delayed for a maximum of 2
weeks at the investigator's discretion.

As the subjects met any of the following dose reduction
criteria, the previous dose would be reduced by 25%
(37.5 mg/m?) for the next cycle: (i) HFS or stomatitis >
Grade 3; (i1) neutrophil count <500/mm’ or WBC count
< 1000/mm” that was maintained for at least 7 days; (1i1) neu-
trophil counts < 1000/mm® with 38.0°C or higher fever;
(iv) platelet reduction <2.5 x 10%mm?; (v) other adverse
drug reactions > Grade 3 (excluding fatigue, nausea, vomit-
ing, anorexia, hypokalemia, hyponatremia, lymphopenia and
other adverse events associaled with infusion-related reac-
tions); and (vi) the physician judged that the dose should be
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decreased. Dose reduction was permitted only once. and it
was prohibited to increase the dose after the dose was
reduced. If a further dose reduction was required after the
dose was reduced, the trial for the subject would be
discontinued.

Administration of CSF was admitted when patients met
any of the following criteria: (i) neutrophil counts < 1000/
mm’ with fever (>38°C); (ii) neutrophil counts <500/mm’*;
(ii1) experience of either (i) or (ii) in the prior cycle and neu-
trophil counts < 1000/mm” in the following cycle.

EvaLuanion oF RESPONSE AND SAFETY

Tumour response evaluation was performed according to the
RECIST guidelines, Confirmed duration of stable disease
(SD) was defined as the duration of 8 consecutive weeks or
longer after the start of administration,

Severity of adverse events was assessed according to the
Common Tenninology Criteria for Adverse Events (CTCAE)
Version 3.0.

SAMPLE SI1ZE AND STATISTICAL ANALYSIS

Among the subjects enrolled in this trial, those who received
platinum-based chemotherapy as the first-line chemotherapy
and experienced disease progression between 6 and 12
months after the completion of the platinum regimen were
classified as the platinum-sensitive group, and those who had
progression during the first-line chemotherapy, received
platinum-based chemotherapy as the first-line chemotherapy
and experienced progression less than 6 months after the
completion of the platinum regimen, or who would receive
PLD as a third-line therapy were classified as the platinum-
resistant group. A sample size to produce the expected
response rate of 30 and 15% for the platinum-sensitive and
platinum-resistant groups, respectively, with the threshold
response rate of 5%, a significance level of 5% and power of
80% was determined to be 80 patients in total (20 and 60
patients for the platinum-sensitive and platinum-resistant
groups, respectively).

For the response evaluation, statistical analysis was
performed based on the evaluation for the full analysis set
(FAS) by the independent radiological review committee.
The primary endpoint was the response rate, the proportion
of patients with complete response (CR) or PR in the
response analysis set, and the point estimate and two-sided
95% confidence interval (Cl) were caleulated. The secondary
endpoints included the duration of overall response, time to
response and time to progression, and the progression-free
survival was analysed using the Kaplan—Meier method, and
descriptive statistics (median, minimum and maximum) were
calculated. The safety of PLD was evaluated for all the sub-
jects treated with PLD. Statistical analyses were performed
using the SAS System for Windows release 8.02.

RESULT

Demographics and baseline characteristics of patients are
shown in Table 1. Seventy-four patients were enrolled into
the trial between January and December 2005, and 73
patients (11 for the platinum-sensitive group and 62 for the
platinum-resistant group), excluding one palient who was
confirmed to be ineligible after enrolment, were eligible for
the trial, and defined as the FAS. All 74 patients who
received PLD were defined as the safety analysis set.
Although the targeted number of patients for the platinum-
sensitive group was 20, only 11 patients were enrolled. That
was because the study was closed at the end of 2005 when
the patient enrolment in the platinum-resistant group reached
the target number due to slow enrolment.

The median of patients’ age was 57.0 years (range, 32—
76). Among 74 patients enrolled, 62 had epithelial ovarian
carcinoma and 12 had peritoneal carcinoma. Histological,
49 patients had serous carcinoma, eight had endometrioid
carcinoma, eight had clear cell carcinoma, one had muci-
nous carcinoma and eight had other types of carcinoma. All
74 patients had received first-line chemotherapy including
platinum regimen, 70 (94.6%) had also received taxanes as
the first-line chemotherapy, and only three had received
anthracycline in the prior chemotherapy. A total of 334
cycles of PLD was administered to 74 patients, and the
median number of cycles administered was 4.0 (range, 1—
10 cycles). Administration of PLD was completed or dis-
continucd in all 74 patients before statistical analysis. The
dose of PLD was reduced to 37.5 mga’m2 in 26°0f 74
patients (35.1%). The scheduled administration of PLD was
delayed in 49 of 74 patients (66.2%) and in 154 of 334
cycles (46.1%).

REspoNSE

The antitumour effect (best overall response) and response
rate are shown in Table 2. The best overall response in 73
patients of FAS was CR in two patients, PR in 14, 3D in 28,
PD in 27 and not evaluable (NE) in two paticnts. The
response rate was 21,.9% (16 of 73) (95% Cl: 13.1-33.1%).
The response rate (two-sided 95% CI1) by patient group was
27.3% (3 of 11) (95% Cl: 6.0-61.0%) in the platinum-
sensitive group and 21.0% (13 of 62) (95% CI: 11.7-33.2%)
in the platinum-resistant group. The proportion of patients
with CR, PR or SD was 60.3% (44 of 73) in FAS, and
54.5% (6 of 11) in the platinum-sensitive group and 61.3%
(38 of 62) in the platinum-resistant group.

The results from subgroup analysis sets by platinum-free
interval were as follows. In a subgroup analysis set where
patients received PLD as a second-line therapy, the response
rate by platinum-free intervals was 8.3% (1 of 12) and
27.3% (3 of 11) in patients with the platinum-free interval of
within 6 months and of 6—12 months, respectively. In
another subgroup analysis set where patients received PLD
as a third-line therapy, the response rate was 7.1% (1 of 14),
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Table 1. Demographics and baseline chamcteristics of paticnts

Chamclenstics

Total (n = 74)

Jpn J Clin Oncol 2008:38(11)

Platimum sensitive (n=11)

781

Platinum resitant (0 = 61)

Age, years
Median (mnge)

Primary cancer (%)
Epithelial ovanan carcinoma
Pentoneal carcinoma

Tumour histology (%)
Serous
Endometrioid
Clear cell
Mucinous
Other

Initial FIGO stage (%)

1
]
1
v

Previous chemotherapy (%)
1 regimen
2 regimen

3 regimen

57.0 (32-76)

62 (83.8)
12 (16.2)

49 (66.2)
B (10.8)
B (10.8)
1{1.4)
E(10.8)

7(9.5)
1(14)
50 (67.6)
16 (21.6)

203LL
50 (67.6)
1 (1.4)

Previous chemotherapy with antracycline (%)

Yes
No

Platinum-free interval (days)
Median (range)

CA-125 o baseline (L/ml)
Median (range)

3 (4.1)
71 (95.9)

263 (28-2792)

243.6 (5.8~T809.8)

55.0 (40-72)

11 (100.0)
0 (0.0}

6 (54.5)
3(273)
1o
0 (0,0)
1(9.1)

1{9.1)
1{9.1)
6 (54.5)
3(273)

1 (100.0)
0(0.0)

0 (0.0)

0(0.0)
11 (100.0)

315 (216—44)1)

192.1 (22.2—-808.00

FIGO, Fed i le de Gyne

Table 2. Response mie

logie et d'Obstetrigue,

Total

Number of paticnts
Best ovemll response: n (%)
CR
PR
SD
D
NE
Response rate
(%) (95% C1)

e

2.7
14 (19.2)
28 (384)
27(37.0)

22N

6 (21.9)(131-33.1)

Platimum sensitive

0 (0.0}
1213
321
4 (36.4)
1(9.1)

1(27.3) (6.0-61.0)

£8.0 (32-T76)

51 {81.0)
12 (19.0)

43 (68.3)
5(1.9)
TL
1(1.6)
T(HL0)

6 (9.5)
0 (0.0)
44 (69.K)
13 (20.6)

12 (19.0)
50 (79.4)
1(1.6)

1(4.8)
60 (95.2)

235 (28--2792)

261.0 (5.8—TH0Y.8)

Platinum resistant

2(3.2)
117N
25 (40.3)
23 (37.1
I (1.6)

13 (21.00111.9-33.2)

CR, complete response; PR, partial response, SD, stable disease; PD, progression disease; NE, not evaluable, 95% Cl, confidence interval
15.4% (2 of 13) and 36.8% (7 of 19) in patients with the

platinum-free interval of within 6 months, of 6—12 months
and more than 12 months, respectively.

The response rate by histological type was 29.2% (14 of
48) and 25.0% (2 of 8) in patients with serous carcinoma
and with endometrioid carcinoma, respectively. In patients
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Table 3. Time o response, duration of response and time 1o progression

Total Platinum sensitive Platinum resistant
Number of patients 73 1 62
I'ime 1o response (day)
Patient (%)" 16 {21.9) 1(273) 13 (21.0)
Medinn (range) 54.0 (20-162) 56.0 (54-59) 52,0 (20-162)
Duration of response (day)
Patient (%) 16 (21.9) 121y 1342100
Median (range) 149.0 (56—309) — (92-159) 149.0 (S6—=309)
Withdrawal (%) 11 (68.8) 2 (66.7) 0{69.2)
Time to progression (day)
Patient (%)" 71(97.3) 10 (90.9) 61 (98.4)
Median (range) 166.0 (14—358) 159.0(16-217) 168.0 (14-358)
Withdrawal (%) 0 (42.3) 4 (40.0) 26 (41.4)

"Responder only. "Excluded two patients due 1o unable calculation for 1ime 1o progression.

with clear cell carcinoma, SD was observed in two of eight
patients, and the fime to progression in the two patients was
350+ and 87 + days, respectively. In patients with mucinous
carcinoma, SD was observed in one of one patient and the
time to progression was 135+ days.

The median and range of the duration of response, time to
response and time to progression are shown in Table 3.

The median time to response (CR or PR) was 54.0 days.
The median time to response was 56.0 days in the platinum-
sensitive group and 52.0 days in the platinum-resistant group.

The median duration of overall response was 149.0 days,
The median duration of overall response in the platinum-
resistant groupe was 149.0 days, however, that in the
platinum-sensitive group=could mot be calculated. The
Kaplan=Meiercurve for time to progression is shown in
Fig. 1. The median time to progression was 166.0 days:
159.0 days in the platinum-sensitive group and 168.0 days in
the platinum-resistant group. The median survival could not
be calculated.
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Figure 1. Kaplan—Meier of time to §

SAFETY

Adverse drug reactions were reported from all 74 patients
treated with PLD. The major adverse drug reactions observed
in the study are shown in Table 4.

The most common Grade 3 or 4 adverse reactions were
due to haematological toxicity: neutropenia in 50 patients
(67.6%), leukopenia in 44 (52.7%), lymphopenia in 35
(47.3%), decreased haemoglobin in 13 (17.6%), thrombocy-
topenia in five (6.8%) and erythropenia in three patients
(4.1%). The median time to nadir for neutrophils, WBCs,
haemoglobin and platelets from the start of administration in
the first cycle was 21.0 days, 21.0, 15.0 and 22.0 days,
respectively. The median time to recovery to the level at
which the administration of PLD in the next cycle was per-
mitted was 7.0—8.0 days for any haematological event.

Grade 3 or 4 adverse drug reactions due to non-
haematological toxicity included: HFS in 12 patients
(16.2%), stomatitis in six (8.1%), febrile neutropenia,
nausea, ALT (GPT) increased and blood potassium
decreased 1n two each (2.7%) and deep venous thrombosis
rash, herpes zoster, infection, upper respiratory tract infec-
tion, impaired glucose tolerance, diarrhoea, small intestinal
obstruction, vomiting, fatigue, AST (GOT) increased,
decreased blood sodium and increased y-GTP in one each
(1.4%). Only deep venous thrombosis was Grade 4. The
median time to occurrence of HFS, rash and stomatitis from
the start of administration was 34.0 days (2.0 cycles), 33.0
days (2.0 cycles) and 16,0 days (1.0 cycle), respectively. The
median time to the Grade 2, 3 or 4 adverse reactions (Grade
3 or 4 for msh), which required delay of next administration,
was 64.5 (3.0 cycles). 84.0 (3.0 cycles) and 43.0 (2.0
cycles), respectively and the median duration for those reac-
tions was 15.0. 8.0 and 8.0 days, respectively.

Infusion-related reactions were seen in 14 patients (18.9%)
only during the first cycle. Serious reactions were not seen.



Table 4, Grdes 3 and 4 adverse drug reactions

Adverse Reaction Number of patients (4 = 74)

(MedDRA/J Ver9.0)

Grde 1 Grade 2 Cirnde 3 Grade 4

%) (%s) (%%) (%)
Nentropenia B(108) 11(149) 23(L1) 27 (365
Lymphocytopenia 15(203) 162160 29(392)  6(81)
Levkopenia 5 (6.8) 20(27.0) 39 (527) 5(6.8)
Haemoglobin decreased 2331 27¢365) 11 (14w 2021
Thrombocytopenia 27(365) 13117.6) 4(54) 111.4)
Deep vein thrombosis 0{Mn {0y 0 (0) 1 (1.4)
Hand-foot syndrome 202700 26351y 12(162) 0 (0)
Stomatitis 29(392) 22(297 6 (8.1) 0
Erythropenia 42 (56.8) 11149 ERCA Y] 0(0)
Nausea 17 (S0.0) 6(K1) 22N 0 (0)
ALT (GPT) incrensed 16 (21.6) 1(1.4) 2027 0(0)
Blood potassium 10 (13.5) 0(0) 202N 0
decreased
Febrile neufropenia 0 (m 0{0) 2(2.7) 0 (D)
Rush 17(23.0) 19(257) 1(1.4) 010y
Futigue 28 (37.8) S (6.H) 114 0
Vomiting 11(149)  5(0.8) 1(1.4) 0 ()
¥-GTP mcreased 13(17.6) 4(54) 1{1.4) 0im
Dinrrthoen 12(16.2) 4(5.4) 1(1.4) 0 (M
AST (GOT) increased 18 (24.3) 2427 1(14) 0 ()
Upper respimtory tract 0 227 1(1.4) ({1}
infection
Blood sodium decreased 15 (20.3) 00 (14 0(m
Small intestinal 0 {0y n(oy 1(1.4) 00y
obstruction
Herpes zoster 00 0 (0) 1(14) 0100
Infection 010} 0{m 1(1.4) 0o
(ilucose tolerance U ) [N (0] 1 (1.4) 0 (0)

impaired

Of these patients, one patient had Grade 2 events and other
patients had Grade | events. Symptoms associated with
wfusion-related reactions included hot flushes, facial flushing
and hot feeling. These symptoms were restored on the day of
occurrence or the following day. PLD was discontinued in
one patient who had nausea, low back pain, chest tightness
and facial flushing as Grade 2 infusion-related reactions.
These symptoms were rapidly restored by supportive care
with drip infusion of physiological saline. Although slow-
down in the PLD infusion rate was required in two patients,
the other 11 patients completed the infusion without any
intervention. Among 14 patients with infusion-related reac-
tions, 11 patients received the next cycle without recurrence
of infusion-related reactions.

Cardiac toxicity was seen in 17 of 74 patients (23.0%), all
of which were Grade 1. Increase in the incidence of cardiac
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toxicity associated with accumulation of PLD was not
observed. Alopecia was seen in 18 patients (24.3%), which
was Grade 1 in all of them.

There was no death due to adverse events reported during
the trial period. Fourteen serious adverse reactions were seen
in 11 patients (14.9%): two events each of nausca, HFS,
small intestinal obstruction and stomatitis; and one event
each of neutropenia, leukopenia, vomiting, pneumonitis,
deep venous thrombosis and anorexia.

PLD was discontinued due to adverse reactions in 16
(21.6%). Common adverse reactions that required the discon-
tinuation of PLD included: decreased hacmoglobin in six
patients (8.1%), leukopenia in four (5.4%) and HFS and ncu-
tropenia in three cach (4.1%). The PLD dose was reduced in
24 patients (32.4%) due to adverse drug reactions such as
HFS in 10 patients (13.5%), decreased haemoglobin and sto-
matitis in five each (6.8%) and neutropenia in three patients
(4.1%). Administration of PLD was dclayed in 49 patients
(66.2%) in 111 cycles of 334 cycles due to adverse reactions
mainly including leukopenia in 68 cycles (20.4%), ncutropenia
in 56 cycles (16.8%), HFS in 40 cycles (12.0%) and stomatitis
in eight cycles (2.4%).

DISCUSSION

We evaluated the efficacy and safety of PLD in Japanese
patients with Miillerian carcinoma (epithelial ovarian
carcinoma, primary fallopian tube carcinoma and peritoneal
carcinoma) previously treated with  platinum-based
chemotherapy.

Currently, platinum and taxane therapies are used for the
standard first-line chemotherapy for treatment of ovarian
carcinoma, though the results of Phase I clinical trials
conducted in the US and Europe demonstrated the effective-
ness of PLD, gemcitabine and topotecan in patients resistant
to these drugs (13,14,20). However, these drugs have not
been approved and the results from prospective studies of
their use in patients with ovarian carcinoma previously
treated with platinum and taxane therapy have not been
reported in Japan, Our study was intended to provide the
outcome in patients who had recurrent Miillerian carcinoma
afler the standard first-line chemotherapy (90% of patients in
our study had received first-line chemotherapy with platinum
and taxane),

In this trial, the response rate was 21.9% (95% CI: 13.1—-
33.1%) for all patients in FAS. The response rate in the
platinum-sensitive and platinum-resistant groups was 27.3%
(95% Cl: 6.0—-61.0%) and 21.0% (95% Cl: 11.7-33.2%),
respectively. Better response was obtained in patients with
longer platinum-free interval when PLD was administered as
second- or third-line chemotherapy. Clinical studies con-
ducted in the US and Europe showed that the response rate
of PLD was 28.4% in the platinum-sensitive group and 6.5—
18.3% in the platinum-resistant group (11,12,13). These
response rates were similar to those obtained in our trial,
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Common adverse reactions reported in this study were
haematological toxicities (leukopenia, neutropenia and
decreased haemoglobin), HFS and stomatitis,

The median time to nadir for WBC, neutrophils and hae-
moglobin after the start of administration of PLD was 15-22
days, and the median time to recovery to baseline after
reaching the nadir was 7—8 days. Repeated cycles did not
lead to worsening the events. Most patients could receive
PLD continually by concomitant use of G-CSF and dose
modification, such as dose reduction and delay of next
administration,

In the previous Phase I1I study (13), HFS and stomatitis
occurred in 49% (Grade 3 or higher: 23%) and 40% (Grade
3 or higher: 8%) of patients, respectively. Although these
toxicities were seen in 78.3 and 77.0% of patients in our
study, only 16.2 and 8.1% of patients experienced Grade 3
or higher toxicities, respectively. Most patients could conti-
nually receive PLD treatment by dose modification of PLD
and supportive care, and the patients discontinued due to
toxicities were few,

Infusion-related reaction that 1s known as toxicity specific
to PLD was scen in 14 patients (18.9%) during the first cycle,
all of which were resolved on the day of the occurrence or the
following day. The second cycle was administered in 11 of 14
patients with infusion-related reactions. No recurrence of
infusion-related reactions was seen in all 11 patients. It is
important to use PLD with close attention to the condition of
patients at the first administration of PLD. Infusion-related
reaction is related to the initial infusion rate of PLD. It has
been reported that decreasing the infusion rate reduces the risk
of the infusion-related reaction (21),

It has been reported that cardiac toxicity, which is a sig-
nificant problem with the use of conventional doxorubicin,
associated with PLD is mild (22). Also in this trial,
all cardiac toxicities observed were Grade 1, and had no
effect on continuation of the trial. Furthermore, no patients
experienced Grade 2 or higher alopecia, and Grade 3 or
higher gastrointestinal toxicitics were rarely seen in our trial.
These toxicities are frequently induced by treatment of
conventional doxorubicin.

These resulls suggest that toxicity of PLD is manageable
by dose modification of PLD and supportive care.

Most patients with ovarian carcinoma exhibited response
to first-line chemotherapy, however, the incidence of recur-
rence is high and prognosis is poor. It might be important to
recognize that the chemotherapy would be palliative treat-
ment for treatment of recurrent ovarian carcinoma. PLD has
a safety profile that is dilTerent from that of platinum and
taxanes, which are used for the standard first-line chemother-
apy. PLD has a low risk of enhancing cumulative toxicities
(hacmatological toxicity or neurotoxicity) associated with
first-line chemotherapy. PLD is expected to have a beneficial
effect against discase progression as the proportion of
patients with CR, PR or SD and time lo progression were
60.3% and 166 days (median). Furthermore, PLD might
make it easy to provide long-term outpatient chemotherapy

since PLD would reduce a patient burden by dosing once
every 4 weeks.

In conclusion, this trial demonstrated that PLD (50 mg/m®
every 4 weeks) was expected to have antitumour effect in
Japanese patients with Miillerian carcinoma previously
treated with platinum-based chemotherapy and that toxicities
associated with PLD are manageable by dose modification
and supportive care. In the USA and Europe, combination
chemotherapy with PLD and platinum has recently been
investigated in the platinum-sensitive group where PLD is
considered to be more effective (23,24,25). It is desirable to
investigate the optimal regimen of the combination therapy
in Japan.
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