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database disclosed by the PMDA from April 2004 to December 2013. As
a result, we recently reported the current risk of thromboembolism
among COC users in Japan [26].

The aim of the present study is to estimate the risk of thromboembo-
lism related to body mass index (BMI) and aging among users. of hor-
monal contraceptives in Japan.

2. Methods

A case-control study of the risk of obesity and a descriptive study of
the risk of age were conducted.

2.1. Subjects

For the case-control study, we used the PMDA database from April
2004 to December 2013 (http://www.info.pmda.go.jp/fukusayoudb/
CsvDownload.jsp; http://www.info.pmda.go.jp/fsearchnew/jsp/menu_
fukusayou_base.jsp), and extracted thromboembolic events among ad-
verse events from the adverse event information of COC products as our
previous study [26]. The PMDA is the government organization of the
MHLW in Japan that is in charge of reviewing drugs and medical de-
vices; it deals with post-market safety and provides relief for adverse
health effects. The PMDA database is only one database throughout
Japan which provides us with the most reliable and validated data on
thromboembolism. For the descriptive study, we use the same data
from January 2009 to December 2013 because of the availability of the
denominator data. The registered cases of thromboembolism in these
analyses did not have any previous VTE or any family history of VTE.

For the case-control study, the tabulated open assess data of the Na-
tional Health and Nutrition Survey in Japan, 2012 were used as control.
The subjects of the survey are all residents in 300 randomly selected
areas nationwide. For the denominator of the descriptive study, data
on the annual number of each kind of COC prescribed patients from Jan-
uary 2009 to December 2013 throughout the country were obtained
from IMS Health, JPM, a commercial agency that collects reliable data
nationally and internationally on drug use and sales.

2.2. Inclusion criteria and definition of thromboembolic events

Inclusion criteria and definition of thromboembolic events were the
same as our previous report [26]. Namely, the cases of thromboembo-
lism were all COC users who experienced adverse events reported in
this database during this period. The adverse events included VTE, arte-
rial embolism and thrombosis (ATE). We defined both VTE and ATE
based on the following ICD-10 codes: 126 (pulmonary embolism), I80
(venous thrombosis of the lower extremities [except [80.0, i.e. superfi-
cial thrombophlebitis]), 181 (portal vein thrombosis), I82 (other venous
embolism or thrombosis), 163 (cerebral infarction), 167.6 (cerebral vein
thrombosis), and 120-125 (coronary heart diseases), 174 (arterial embo-
lism and thrombosis). We defined it as one thromboembolic event of
deep vein thrombosis (DVT) when thrombosis of the pelvic vein, inferi-
or vena cava or the right atrium was complicated by venous thrombosis
of the lower extremities as a series of venous thromboses. In addition,
we defined a case of pulmonary embolism (PE) complicated with DVT
as one thromboembolic event for the same reason. Moreover, we count-
ed it as one case when VTE was complicated with another thromboem-
bolic event of ATE, or ATE was complicated with another part of ATE at
the same time. Consequently, in these cases, we counted them with one
VTE event and one ATE event, or two ATE events.

These criteria are also used for the descriptive study.

2.3. Inclusion criteria of COCs
For the case-control study, hormonal contraceptives used for the

case—control study include all COCs and were categorized according to
estrogen content and progestin content [27]: mestranol or

ethinylestradiol (EE) combined with norethisterone (the first-
generation COC), EE combined with levonorgestrel or norgestrel (the
second-generation COC), EE combined with desogestrel (the third-
generation COC), EE combined with drospirenone (the fourth-
generation COC) and progestin only (norethisterone, levonorgestrel, le-
vonorgestrel releasing intrauterine device and dienogest). In cases with
the prescription of several drugs, a suspected drug for an adverse event
is defined as one given until just prior to the expression of an adverse
event.

For the descriptive study, 3 therapeutic remedies for dysmenorrhea,
namely, LEP (35 pug EE combined with norethisterone, 20 pg EE com-
bined with drospirenone) and dienogest were included.

24. Categories of BMI for the case-control study

The BMI was categorized according to the WHO guidelines as under-
weight (<18.5 kg/m?), normal range (18.5-24.9) and overweight
(225); pre-obese (25.0-29.9), obese class 1 (30.0-34.9), obese class 2
(35.0-39.9), and obese class 3 (240) [28]. In this study, however, we di-
vided BMI into three groups: underweight group (<18.5), standard
group (18.5-24.9), and obesity group (225) by obesity criteria from
the Japanese Society for the Study of Obesity [29]. The BMI was calculat-
ed using body weight and height from registered personal data.

2.5. Statistical analysis

For the case—control study, odds ratios and 95% confidence interval
(CI) for thromboembolic events in obese COC users (BMI > 25) and un-
derweight users (BMI < 18.5) were calculated on the basis of a standard
group to adjust confounding by age. Analyses were restricted to women
aged 10-59 years and were first stratified by age in 10-year increments
and combined to summarize odds ratios using the Mantel-Haenszel
method.

For the descriptive study, the age-specific incidence rates of throm-
boembolism with 95% CI in current users of 3 therapeutic remedies for
dysmenorrhea were calculated by supposing Poisson distribution.

Statistical analysis was done using SPSS version 20.

2.6. Details of ethics approval

The study was approved by the Ethics Committee of Hamamatsu
University, School of Medicine (approval number E 14-266/2014). It
was performed in compliance with the Declaration of Helsinki. Consent
was not obtained, but the presented data are anonymized and there is
no risk of identification.

3. Results
3.1. Odds ratios according to BMI groups

Number of persons with thromboembolic events among all COC
users between 2004 and 2013 and those of the control group stratified
by age and BMI are shown in Table 1 and Table 2. Among a total of
581 thromboembolic events, 306 thromboembolic events for which
the age and BMI became clear (VTE, 226 events; ATE, 72 events; throm-
bosis of unspecified sites, 8 events; one case of VTE was complicated
with ATE) and 6423 controls were included in the analyses. Fig. 1.
shows the odds ratios of thromboembolic events according to BMI
groups. Each odds ratio was calculated compared with the standard
group (BMI of 18.5-24.9) as a reference. The odds ratios (95% CI) of
the underweight groups were 0.46 (0.27-0.80) for VTE, 0.76 (0.37-
1.57) for ATE, and 0.51 (0.33-0.79) for overall thromboembolic events.
On the other hand, the odds ratios (95% CI) of the obesity groups were
2.32 (1.71-3.15) for VTE, 1.16 (0.62-2.18) for ATE, and 1.83 (1.38-
2.43) for overall thromboembolic events. As a result, overall
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Table 1

Number of persons with thromboembolic events among all COC users between 2004 and 2013 stratified by age and body mass index (BMI).

Subjects Age (yearsold) Underweight (BMI<18.5) n (%) Standard (18.5<BMI<25)n (%) Obesity (BMI 2 25) n (%) Overall n (%)

Overall thromboembolic events 10-19 1(14.3) 5(71.4) 1(143) 7 (100)
20-29 5(10.6) 35 (74.5) 7 (14.9) 47 (100)
30-39 10(8.7) 75 (65.2) 30(26.1) 115 (100)
40-49 6(4.9) 84 (68.9) 32(262) 122 (100)
50-59 1(6.7) 112 (73.3) 3(20.0) 15 (100)
Overall 23 (7.5) 210 (68.6) 73 (23.9) 306 (100)

Venous thromboembolism (VTE) 10-19 1(14.3) 5(714) 1(14.3) 7 (100)
20-29 4(10.8) 26 (70.3) 7 (18.9) 37 (100)
30-39 5(6.5) 48 (62.3) 24 (312) 77 (100)
40-49 4(43) 62 (66.0) 28(29.8) 94 (100)
50-59 1(9.1) 7 (63.6) 3(27.3) 11 (100)
Subtotal 15 (6.6) 148 (65.5) 63 (27.9) 226 (100)

Arterial embolism and thrombosis (ATE)  10-19 0 0 0 0
20-29 1(12.5) 7(87.5) 0(0) 8 (100)
30-39 5(147) 23 (67.6) 6(17.6) 34 (100)
40-49 2(7.7) 21 (80.8) 3(11.5) 26 (100)
50-59 0(0) 4(100) 0(0) 4(100)
Subtotal 8(11.1) 55 (76.4) 9 (12.5) 72 (100)

Thrombosis of unspecified sites 10-19 0 1] 0 0
20-29 0(0) 2 (100) 0(0) 2(100)
30-39 0(0) 4(100) 0(0) 4 (100)
40-49 0(0) 1(50.0) 1(50.0) 2 (100)
50-59 0 0 0 0
Subtotal 0(0) 7(87.5) 1(12.5) 8(100)

Since the data are rounded off, they do not necessarily add up to 100%.
2 One case of VTE was complicated with ATE.
thromboembolic events, particularly VTE, were significantly high-risk in 4. Discussion

the obesity group.
3.2. Incidence rates according to age distinction

Table 3 shows the age-specific estimated incidence rates of throm-
boembolic events per 10,000 person-years in current users of LEP and
progestin only between 2009 and 2013 among Japanese. The estimated
incidence rates of VTE, ATE and overall thromboembolic events per
10,000 person-years in current users of all 3 remedies for dysmenorrhea
among women aged 10-59 years were 2.38 (95% CI: 2.08-2.74), 0.63
(0.48-0.82), and 3.17 (2.81-3.57), respectively; those with all LEP
were 3.26 (2.83-3.74), 0.81 (0.61-1.07), and 4.28 (3.79-4.83), respec-
tively; those with dienogest were 0.13 (0.04-0.38), 0.17 (0.07-0.44),
and 0.30 (0.14-0.61), respectively. The estimated incidence rates of
overall thromboembolic events increased with advanced age, i.e. those
with all 3 remedies for dysmenorrhea among women aged 40-
49 years were 4.61 (3.88-5.49); those with all LEP were 7.31 (6.13-
8.72), respectively; those with all 3 remedies for dysmenorrhea
among women aged 50-59 years were 6.49 (3.87-10.90); and those
with all LEP were 13.16 (7.84-22.10), respectively. On the other hand,
this tendency was not seen for dienogest for which the overall estimat-
ed incidence rates were very low.

Table 2
Number of persons of the control group stratified by age and body mass index (BMI).
Subject Age Underweight Standard Obesity Overall n
(years (BMI<185) (185 (BMI 2 (%)
old) n <BMI<25)n 25)
(%) (%) n (%)
Control 10-19 83 (23.1) 253 (70.5) 23 (64) 359 (100)
group 20-29 180 (22.0) 569 (69.5) 70(85) 819 (100)
30-39  272(17.3)  1102(70.1)  199(12.7) 1573 (100)
40-49  195(11.2) 1268 (73.0) 274 (15.8) 1737 (100)
50-59 161 (8.3) 1347 (69.6) 427 (22.1) 1935 (100)
Subtotal 891(13.9)  4539(70.7) 993 (15.5) 6423 (100)

The tabulated open assess data of the National Health and Nutrition Survey in Japan, 2012
were used as control,
Since the data are rounded off, they do not necessarily add up to 100%.

In this study, we clarified that the odds ratios of thromboembolic
events, particularly VTE, among all COC users were significantly high
in the obesity group even in Japanese. Furthermore, we clarified that
the age-specific estimated incidence rates of thromboembolic events,
particularly VTE, in Japanese users of all remedies for dysmenorrhea ex-
cept dienogest were as high as in people in Western countries, and they
were found to rise sharply after the age of 40.

We calculated the odds ratio of the obesity group based on the obe-
sity criteria from the Japanese Society for the Study of Obesity [29] com-
pared with the standard group as a reference. As a result, the odds ratios
of risks in VTE, ATE and overall thromboembolic events were 2.32, 1.16
and 1.83 in the obesity group, indicating that the risk of VTE in the obe-
sity group was more than 2 times higher than in the standard group. The
obesity is an apparent risk factor for VTE and COCs might strengthen this
tendency among Caucasian people [2,3,18-23,24]. There are many re-
ports that the BMI 2 25 is an independent risk of thromboembolism in
COC users. The nested case control study conducted by Parkin et al.
[18] revealed that the VTE risk with the COC use increases with a rise
in BMI; when the VTE risk of COC use in women of BMI of 20-24.9
was assumed to 1.0, the odds ratios were 0.4 in women of BMI less
than 20, 2.4 in women of BMI of 25-29.9, and 5.5 in women of BMI of
30 or more. The strength of the association increased with increasing
BMI, indicating quantity reaction relations. The result of our study was
the same as in those reports, however, we could not examine such asso-
ciation in BMI> 30 as there were few cases. Furthermore, the risk in peo-
ple of the underweight group was lower than that of the standard group
as Parkin et al. reported [18]. Odds ratios were analyzed under the sup-
position that BMI distribution is equal in the whole Japanese people
with COC users because the Health and Nutrition Survey data does not
have a COC use status and some bias might occur. However, the bias
may not be so large because there was no significant difference in
weight increase in the women grouped according to use or non-use of
COCs or the duration of COC use [30]. In addition, we could not adjust
any risk factors for thrombosis besides BMI and age. However, this
study revealed that obesity has a strong association with the thrombo-
embolic events in Japanese COC users after adjusting for age. These
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Fig. 1. Odds ratios of thromboembolic events according to BMI groups. Analyses were restricted to women aged 10-59 years and were first stratified by age in 10-year increments and
combined to summarize odds ratios using the Mantel-Haenszel method. Among a total of 581 thromboembolic events, the age and BMI became clear in 306 (VTE, 226 events; ATE, 72
events; thrombosis of unspecified sites, 8 events; one case of VTE was complicated with ATE) and 6423 controls were included in the analyses. VTE, venous thromboembolism; ATE, arterial

embolism and thrombosis.

results suggest that screening for obesity prior to COC prescription is im-
portant, and that careful follow-up to monitor body weight in COC users
should be performed.

The incidence of thromboembolism was found to rise sharply after
the age of 40. The incidence rates of overall thromboembolic events ac-
cording to age difference increased over 3 fold from the age of 20-29 to
over 40. Lidegaard et al. [9] reported that the relative risks of VTE were
2.91 for the age of 30-34, 4.01 for the age of 35-39, 5.29 for the age of
40-45, and 6.58 for the age of 45-49 compared with the age of 15-19
as a reference. Although the risk of thrombosis in Japanese people is
lower than for Western people [26], the tendency for the risk to increase
after the age of 40 is similar. Roach et al. [25] reported that the relative
risk of VTE associated with COC use in women over 50 years old was 6.3
fold compared with non-hormone use. We could not compare the risk
of thromboembolic events in users of LEP with those in non-hormone
users in this study, however, the incidence rates per 10,000 person-
years in users of LEP in women over 50 years of age were estimated to
be 8.46 for VTE, 3.76 for ATE and 13.16 for overall thromboembolic
events, respectively. The risks for thrombosis were found to be higher
in not only VTE but also ATE in women over 50 years of age. In this
study, the incidence rate of VIE among women aged 10-19 years
seemed to be rather high compared with women aged 20-39 years.
However, it is not necessarily high judging from each 95% CI. The reason
is unclear, but VTE cases might be reported by chance though there
were few prescriptions. Hormone therapies for dysmenorrhea using
LEP (the same constituents of COCs) have been approved for the health
insurance coverage since 2008 in Japan, and the numbers of patients
taking this therapy and the incidence of the associated thrombosis are
increasing [26]. Furthermore, the most risky year is the first year as
we reported that the frequency of all thromboembolic events that de-
veloped within 90 days from the start of COC was 45.5% and that within
360 days was 81.2% [26]. Accordingly, it is important to sufficiently ex-
plain these risks and benefits at the time of LEP prescriptions for pa-
tients of dysmenorrhea, and physicians should prescribe LEP carefully
in women under 20, over 40, and particularly at over 50 years of age.

The incidence rates for dienogest (progestin-only) were estimated
to be very low in spite of advancing age. In previous studies, the risk
for VTE by progestin-only pill is also not high [9,26,31,32]. On the

other hand, the risks for thrombosis were found to be higher in current
users of LEP, particularly at over 40 in our study. According to some ep-
idemiologic studies [3,4,9,33,34], the VTE risk of the third- and fourth-
generation COCs was higher compared to the first- and second-
generation COCs. The estimated incidence rates of VTE per
10,000 person-years in current Japanese users of all LEP (the first- and
fourth-generation COCs) were 3.26, slightly lower than those (3 to
9) in Western people [34]. Among LEP, the risks for thrombosis of the
fourth-generation COC were estimated to be higher compared with
the first-generation COC in Japanese, as in Western people, and
these tendencies were marked in VTE (precise data not shown). As
for the risk of ATE in our study, the difference by progestin type
was as small as in a Danish historical cohort study [35], though its
risk became higher at over 50 years old, and the risk of each LEP
was lower than VTE. The incidence rates of VTE have increased
since 2011. The fact that VTE itself has increased among young
Japanese women in recent years as eating habits have become
more similar to those of the West might be considered as one of
the responsible reasons [36-38]. Furthermore, there might be a pos-
sibility that the incidence of thromboembolism is thought to in-
crease with an increase in the quantity of the prescription of the
fourth-generation COC after the approval for the health insurance
coverage for dysmenorrhea since 2010 in Japan. Lastly, the reason
for the increase in the incidence rate of the fourth-generation COC,
particularly in 2013, might be that the reported cases have increased
by the nationwide recognition of thromboembolism.

4.1. Study limitations

This study revealed some new evidences for thromboembolism in
current users of hormonal contraceptives in Japan, however, there
were several study limitations; first, the data of adverse events we
used were based on a voluntary report to PMDA, and all events of
COC-related thromboembolism may not be necessarily reported. Sec-
ond, the denominator of incidence rates, i.e. prescription data, is not
the exact person-years of COC use. However, we estimated the number
of prescribed patients obtained from IMS Health, JPM. Third, we could
not adjust any risk factors for thrombosis besides BMI and age. Fourth,
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Table 3

Age-specific estimated incidence rates of thromboembolic events per 10,000 person-years in current users of low-dose estrogen progestin (LEP) and progestin only between 2009 and

2013 among Japanese.

Age Remedies for  Estimated incidence rates VTE ATE Thrombosis of Overall thromboembolic events
(years dysmenorrhea of thromboembolic events upspeaﬁed Year Total (5
old) sites
years)
Total (5 Total (5  Total (5years) 2009 2010 2011 2012 2013
years) years)
10-59 Allremedies  Events 201 53 13 13 20 50 58 126 267
Incidence rates 238 0.63 0.15 1.57 1.77 285 2.66 4.96 317
95% CI 2.08-2.74 048-0.82 0.09-0.26 092-269 1.15-2.74 2.16-3.76 2.06-344 4.17-591 281-3.57
All LEP Events 198 49 13 13 17 49 56 125 260
Incidence rates 3.26 0.81 0.21 2.70 233 3.79 3.39 6.50 4.28
95% Cl 2.83-3.74 061-1.07 0.13-0.37 1.58-4.62 1.45-3.73 2.87-5.02 2.61-441 545-7.74 379-4.83
Dienogest Events 3 4 0 0 3 1 2 1 7
Incidence rates 0.13 0.17 0.00 0.00 0.75 0.22 0.38 0.16 0.30
95% Cl 0.04-038 0.07-044 0.00-0.16 0.00-1.12 0.26-2.21 0.04-1.22 0.10-1.37 0.03-0.92 0.14-0.61
10-19 Allremedies  Events 6 0 0 0 0 2 0 4 ) 6
Incidence rates 318 0.00 0.00 0.00 0.00 5.26 0.00 6.28 3.18
95% C1 1.46-6.95 0.00-2.04 0.00-2.04 0.00-29.73 0.00-19.03 1.44-19.17 0.00-7.17 244-16.16 1.46-6.95
All LEP Events 6 0 0 0 0 2 0 4 6
Incidence rates 3.31 0.00 0.00 0.00 0.00 5.49 0.00 6.51 331
95% Cl 1.52-7.22 0.00-2.12 0.00-2.12 0.00-31.13 0.00-20.03 1.51-20.03 0.00-7.38 2.53-16.74 1.52-7.22
20-29 Allremedies  Events 34 5 2 1 1 5 6 28 41
Incidence rates 1.66 0.24 0.10 0.60 0.42 1.20 1.07 4.19 2.00
95% Cl 1.19-2.32  0.10-0.57 0.03-0.36 0.11-343 0.07-240 0.51-2.82 049-234 290-6.06 1.48-272
All LEP Events 34 5 2 1 1 5 6 28 41
Incidence rates 1.88 028 0.11 0.80 0.52 1.36 1.18 4.58 227
95% Cl ' 135-2.63 0.12-0.65 0.03-0.40 0.14-452 0.09-295 0.58-3.19 0.54-2.58 3.17-6.61 1.68-3.08
30-39 Allremedies  Events 54 19 5 4 7 14 15 38 78
Incidence rates 1.68 0.59 0.16 1.13 153 202 1.89 417 243
95% Cl 1.29-2.20 0.38-0.93 0.07-0.37 0.44-292 0.74-3.16 121-340 1.15-3.12 3.04-5.73 1.95-3.04
Al LEP Events 52 18 5 4 6 14 14 37 75
Incidence rates 227 0.79 022 2.03 2.09 2.76 233 531 3.28
95% CI 1.73-298 0.50-1.24 0.09-0.51 0.79-521 096-455 1.65-464 1.39-391 3.85-731 261-4.11
40-49 Allremedies  Events 98 25 5 8 11 24 36 49 128
Incidence rates 3.53 0.90 0.18 291 2.84 421 5.00 5.96 461
95% Cl 2.90-4.31 0.61-1.33 0.08-0.42 147-5.73 1.59-5.09 2.83-6.27 3.61-693 451-7.87 3.88-549
All LEP Events 97 22 5 8 9 23 35 49 124
Incidence rates 572 130 0.29 5.74 4.14 6.40 7.59 9.44 731
95% Cl 4.69-6.98 0.86-1.96 0.13-0.69 291-11.33 2.18-7.87 4.26-960 546-10.56 7.14-12.48 6.13-8.72
50-59 Allremedies  Events 9 4 1 0 1 5 1 7 14
Incidence rates 417 1.86 0.46 0.00 3.67 12.54 1.80 9.61 6.49
95% Cl 2.20-7.93 0.72-4.77 0.08-2.63 0.00-19.26 0.65-20.80 5.36-29.37 0.32-10.17 4.65-19.83 3.87-10.90
All LEP Events 9 4 1 0 1 5 1 7 14
Incidence rates 8.46 3.76 0.94 0.00 729 22.73 3.48 20.19 13.16
95% Cl 445-16.08 1.46-9.67 0.17-5.33 0.00-52.99 1.29-41.27 9.71-53.21 0.61-19.72 9.78-41.68 7.84-22.10

All remedies include LEP and dienogest; LEP includes 35 pg ethinylestradiol (EE) combined with norethisterone and 20 pg EE combined with drospirenone; Cl, confidence interval; VTE,

venous thromboembolism; ATE, arterial embolism and thrombosis.

controls were not limited to COC users but were nationwide representa-
tive subjects under almost equal BMI distribution assumption as we
mentioned because of data availability.

5. Conclusion

New evidences revealed in this study for the first time were as fol-
lows: 1) odds ratios of thromboembolic events among all COC users
were significantly high in the obesity group (BMI 2 25) even in
Japanese; 2) the risk of VTE in the obesity group was more than 2
times higher than in the standard group; 3) age-specific estimated inci-
dence rates of thromboembolic events, particularly VTE, in Japanese
users of all remedies for dysmenorrhea except dienogest were as high
as in people in Western countries; 4) age-specific incidence rates were
found to rise sharply after the age of 40; 5) risks for thrombosis, partic-
ularly VTE, of the fourth-generation COC were estimated to be higher
compared with the first-generation COC in Japanese, as in Western peo-
ple; and 6) as for the risk of ATE, the difference by progestin type was
small, however, it became higher at over 50 years of age.
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users in Japan.

Methods: We used the Pharmaceuticals and Medical Devices Agency (PMDA) database disclosed by PMDA from
April 2004 to December 2013, and extracted thromboembolic events among adverse events from the adverse
event information of COC products.

Results: Of the 581 thromboembolic events, venous thromboembolism (VTE) accounted for 394 events, arterial
embolism and thrombosis (ATE) were 154, and thrombosis of unspecified sites was 33. In VTE, deep vein throm-
bosis and pulmonary embolism were the most frequent (78.4%), followed by cerebral vein thrombosis (11.4%). In
ATE, cerebral infarction was the most frequent (76.0%) and approximately 6.9-fold higher than coronary heart
diseases. The annual estimated incidence per 10,000 person-years of VTE, ATE and all thromboembolisms in cur-
rent users of all COCs were 1.11 (95% confidence interval: 1.00-1.24), 0.37 (0.30-0.44), and 1.56 (1.42-1.71), re-
spectively. The frequency of all thromboembolic events that developed within 90 days from the start of COCs was
45.5%, and that within 360 days was 81.2%. Sixteen deceased cases were suspected to be associated with throm-
boembolism, and the estimated mortality rate between 2009 and 2013 was 0.50 (0.30-0.84) per 100,000 person-
years.

Conclusions: Incidence rates of thromboembolism, particularly VTE, in Japanese current COC users became clear
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for the first time, being slightly lower than people in Western countries.

© 2015 Elsevier Ltd. All rights reserved.

1. Introduction

Venous thromboembolism (VTE) associated with combined oral
contraceptives (COCs; estrogen combined with progestin) was reported
for the first time by Jordan in 1961 [1]. Since then, the increased risk of
VTE associated with current COC use has been confirmed [2-11]. The
risk of VTE in women using COCs is attributed to changes in hemostasis
[12]. When attention was paid to VTE as an adverse event of COCs, the
role of estrogen was pointed out. Nowadays, we know that estrogen in-
creases gene expression as well as plasma levels of coagulation factors
[13] and decreases anticoagulant factors such as protein S [14] and a

Abbreviations: VTE, (venous thromboembolism); ATE, (arterial embolism and
thrombosis); COCs, {combined oral contraceptives); PMDA, (Pharmaceuticals and Medical
Devices Agency); TFPI, (tissue factor pathway inhibitor); LEP, (low dose estrogen
progestin); MHLW, (Ministry of Health Labor and Welfare); EE, (ethinylestradiol); DVT,
(deep vein thrombosis); PE, (pulmonary embolism).
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tissue factor pathway inhibitor (TFPI) [15]. On the other hand, progestin
stimulates the gene expression of protein S [16].

Thromboembolism is an unavoidable adverse event of COCs. How-
ever, the risk of thromboembolism associated with COCs in Japanese
women is not clear yet, although Adachi et al. reported 29 cases of
thromboembolism associated with COC use in Japanese women be-
tween 1992 and 2001 throughout Japan [17]. The deceased cases of
VTE caused by therapeutic use of estrogen and progestin (low dose es-
trogen progestin; LEP) for dysmenorrhea were only reported by mass
media in 2013 in Japan. The constituents of these remedies are the
same as COCs. Such hormone therapies for dysmenorrhea have been ap-
proved for health insurance coverage since 2008 in Japan, and the asso-
ciated thromboembolism is thought to increase with the recent increase
in the quantity of those prescriptions.

Although large databases with safety information are available in
Western countries, Japan does not have them, but is beginning to con-
struct them for adverse events. In the past, the Ministry of Health,
Labor and Welfare (MHLW) made it obligatory for pharmaceutical com-
panies, hospitals, physicians, pharmacists, and others to report the
adverse events with medicines. The Pharmaceuticals and Medical



K. Sugiura et al. / Thrombosis Research 136 (2015) 1110-1115 1111

Devices Agency (PMDA) accepted the notification from companies, hos-
pitals, physicians and others after April 2004, and established the
Japanese Adverse Drug Event Report Database (PMDA database). For
encouraging the utilization of adverse event information, it became
available as CSV format after April 2012. Then, we could extract adverse
events including thromboembolism from this database disclosed by
PMDA from April 2004 to December 2013. The aim of this study is to es-
timate the current risk of thromboembolism among COC users in Japan.

2. Methods
2.1. Subjects

In this study, we used the PMDA database from 1 April 2004
to 31 December 2013 (see homepage, i.e., http://www.info.pmda.
go.jp/fukusayoudb/CsvDownload.jsp; http://www.info.pmda.go.jp/
fsearchnew/jsp/menu_fukusayou_base.jsp), and extracted thrombo-
embolic events among adverse events from the adverse event
information of COC products. Contraceptives were categorized
according to estrogen content and progestin content [18]: mestranol
or ethinylestradiol (EE) combined with norethisterone (the first-
generation COCs), EE combined with levonorgestrel or norgestrel (the
second-generation COCs), EE combined with desogestrel (the third-
generation COCs), EE combined with drospirenone (the fourth-
generation COCs) and progestin only (norethisterone, levonorgestrel,
levonorgestrel releasing intrauterine device and dienogest). In cases
with the prescription of several drugs, a suspected drug for an adverse
event is defined as one given until just prior to the expression of an ad-
verse event. Because a patient sometimes takes several medicines in-
cluding the same components in a short period, there is a possibility
that several physicians or companies report an adverse event indepen-
dently. We then tried to eliminate the overlap cases based on patient
registration information such as age, body weight, height, the duration
of administration, the date of adverse event occurrence, and the kinds of
adverse events.

2.2. Inclusion criteria and definition of thromboembolic event

The cases of thromboembolism were all COC users who experienced
adverse events reported in this database during this period. The adverse
events included VTE and arterial embolism and thrombosis (ATE). We
defined both VTE and ATE based on the following ICD-10 codes: 126
(pulmonary embolism), I80 (venous thrombosis of the lower extremi-
ties [except 180.0, i.e. superficial thrombophlebitis]), [81 (portal vein
thrombosis), I82 (other venous embolism or thrombosis), 163 (cerebral
infarction), 167.6 (cerebral vein thrombosis), and 120-I125 (coronary
heart diseases), 174 (arterial embolism and thrombosis). We defined it
as one thromboembolic event of deep vein thrombosis (DVT) when
the thrombosis of the pelvic vein, inferior vena cava or the right atrium
was complicated by the venous thrombosis of the lower extremities as a
series of venous thromboses. In addition, we defined a case of pulmo-
nary embolism (PE) complicated with DVT as one thromboembolic
event for the same reason. Moreover, we counted it as one case when
VTE was complicated with another thromboembolic event of ATE, or
ATE was complicated with another part of ATE at the same time.

2.3. Calculation of annual estimated number of COC prescribed patients

Data of the annual number of each kind of COC prescription from
January 2009 to December 2013 throughout the country were obtained
from IMS Health, JPM, a commercial agency that collects the reliable
data nationally and internationally on drug use and sales.

The annual estimated number of prescribed patients (person-years)
was estimated as follows: when each patient was supposed to take one
COC tablet every day for one year, she took 13 sheets for one year. Then,
the annual number of prescribed patients was estimated as the number

of annually prescribed sheets nationwide divided by 13. On the other
hand, in the case of dienogest, when each patient was supposed to
take two tablets every day for 365 days, the annual number of pre-
scribed patients was estimated as the number of annually prescribed
tablets nationwide divided by 730 (2 times 365).

24. Duration of use

The duration of COC use was estimated as the period from the
starting date until the end date of use or the date of the onset of the
thromboembolic event.

2.5. Details of ethics approval

The study was approved by the Ethics Committee of Hamamatsu
University, School of Medicine (approval number E 14-266/2014). It
was performed in compliance with the Declaration of Helsinki. Consent
was not obtained, but the presented data are anonymized and there is
no risk of identification.

2.6. Statistical analysis

The estimated incidence rates of thromboembolism with 95% confi-
dence interval (95% CI) in current users of different COCs were calculat-
ed by supposing Poisson distribution. Statistical analysis was done using
SPSS version 20.

3. Results
3.1. Reported number of thromboembolic events

A total of 1199 adverse events, which include nausea, vomiting, ir-
regular bleeding, anemia, and so on, associated with COC use were re-
ported in the PMDA database between 1 April 2004 and 31 December
2013. We extracted 581 thromboembolic events from among these ad-
verse events. Of the 581 thromboembolic events, VTE accounted for 394,
ATE for 154, and thrombosis of unspecified sites was 33. Three cases of
VTE (PE with DVT) were complicated with cerebral infarction and one
case of ATE was complicated with another part of ATE. Therefore, overall
cases of thromboembolism were 577. In 394 events of VTE, 153 (38.8%)
were DVT only, 66 (16.8%) were PE only, 90 (22.8%) were PE with DVT,
45 (11.4%) were cerebral vein thromboses, and 40 (10.2%) were other
venous embolisms or thromboses (7 portal veins, 6 retinal veins, 2 jug-
ular veins, 2 subclavian veins, 2 splenic veins, 1 hepatic vein, 1 renal vein
and 19 unknown parts). Thus, in VTE, the most common was DVT, PE
and their combination (78.4%). It should be specially noted that cerebral
vein thrombosis was as much as 11.4%. In 154 arterial thrombotic
events, 117 (76.0%) were cerebral infarctions, 17 (11.0%) were coronary
heart diseases, and 20 (13.0%) were other arterial embolisms and
thromboses (7 mesenteric arteries, 4 renal arteries, 4 central retinal ar-
teries, 2 peripheral arteries, 1 carotid artery, 1 spinal artery and 1 un-
specified arterial thrombosis). Thus, in ATE, the most common was
cerebral infarction (76.0%) which was approximately 6.9-fold higher
than coronary heart diseases. Events with thrombosis of unspecified
sites were 33. No case of thromboembolic events was reported in
users of norethisterone, levonorgestrel and levonorgestrel releasing in-
trauterine device, though 9 cases of thromboembolic events (5 cases of
VTE and 4 cases of ATE) were reported in the users of dienogest
(Table 1).

3.2. Estimated incidence rates of thromboembolic events

The estimated incidence rates of thromboembolic events in current
users of COCs with different types of progestin and progestin only
were calculated by using the annual estimated number of prescribed
patients from January 2009 to December 2013 (Table 2). The annual
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estimated incidence rates per 10,000 person-years of VTE, ATE and all
thromboembolisms in current users of all COCs were 1.11 (95% CI:
1.00-1.24), 0.37 (0.30-0.44), and 1.56 (1.42-1.71), respectively; those
with COCs containing 35 pg EE with monophasic norethisterone were
1.75 (1.37-2.23), 0.86 (0.61-1.22), and 2.91 (2.40-3.52), respectively;
those with 30-40 pg EE combined with levonorgestrel were 0.34
(0.26-0.46), 0.13 (0.08-0.21), and 0.48 (0.38-0.62), respectively;
those with 30 pg EE combined with desogestrel were 0.92 (0.68-1.24),
0.46 (0.30-0.70), and 1.51 (1.19-1.91), respectively; those with 20 pg
EE combined with drospirenone were 7.85 (6.68-9.22), 1.39 (0.95-
2.03), and 9.45 (8.16-10.95), respectively; those with other COCs (50~
100 yg mestranol with norethisterone, 50 ug EE with norgestrel, 35 g
EE with phasic norethisterone) were 0.32 (0.20-0.52), 0.16 (0.08-
0.32), and 0.50 (0.34-0.74), respectively; those with progestin-only
product (dienogest) were 0.30 (0.10-0.88), 0.40 (0.16-1.03), and 0.70
(0.34-1.45), respectively. Furthermore, the estimated incidence rates
of all COCs have increased year by year after 2011.

thromboembolism
581
115
111
101
177
6.

Thrombosis of  Overall
unspecified
sites
33
12
4

11

Overall
ATE
154
37
32
29
26
26
4
0

arterial
thromboses

3.3. Annual change of reported events of overall thromboembolism

Coronary  Other

heart
diseases

Fig. 1. shows the annual change of reported events of overall throm-
boembolism between 2004 and 2013 to be 21 events in 2004; but re-
ported events increased year by year, reaching 184 events in 2013.

Arterial embolism and thrombosis (ATE)
18
18
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Cerebral
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117

31

26

3.4. Incidence according to length of use

Overall

Fig. 2. shows the incidence of overall thromboembolic events ac-
cording to the length of use between 2004 and 2013. Among 581 throm-
boembolic events, 415 events (VTE; 299, ATE; 97, unspecified sites; 19,
2 cases of VTE were complicated with ATE and one case of ATE was com-
plicated with another part of ATE) were clear from the length of drug
use. The frequency of all thromboembolic events that developed within
90 days from the start of COCs was 45.5% (189 events), that within
180 days was 62.9% (261 events), and that within 360 days was 81.2%
(337 events), reaching a plateau after 540 days in all COCs regardless
of progestin type. Furthermore, 115 cases (27.7%) developed events
within 30 days, and 15 (3.6%) did so within 7 days. The frequency of
VTE developed within 90 days was 43.8% (131 events) of whole VTE,
and that of ATE was 43.3% (42 events) of whole ATE.
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3.5. Mortality

Among all adverse events 23 deceased cases were reported; 16 were
suspected to be associated with thromboembolism; 13 causes of death
were VTE, 1 cause was coronary heart disease, and 2 causes were sud-
den death. Even if cases of sudden death were included, the estimated
annual mortality rate between 2009 and 2013 (14 deceased cases)
was 0.50 (0.30-0.84) per 100,000 person-years.
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4, Discussion

In this study, we clarified the incidence rates of thromboembolism,
particularly VTE, also in current Japanese users of COCs for the first
time. Almost half of the patients developed thromboembolism within
90 days after starting COCs. Furthermore, the mortality rate was esti-
mated to be extremely low.

VTE is an unavoidable adverse event of COCs, and the FDA stated that
VTE occurred in 3 to 9 per 10,000 person-years in COC users versus 1 to
5 per 10,000 person-years in non-COC users [19]. Though the risk for
VTE by progestin-only pill is not high [9,20], the thrombotic risk of
COCs is considered dependent on both the estrogen dose and type of
progestin [10]. Estrogen dosage contained in COCs has decreased to
date. It was pointed out in various countries, however, that COCs include
different types of progestin which have a different VTE risk [4]. Accord-
ing to some epidemiologic studies [2,3,4,9,11,19,21], the VTE risk of the
third- and fourth-generation COCs was higher compared to the first-

20 pg ethinylestradiol with drospirenone

(fourth-generation COC)

Other COCs

35 pg ethinylestradiol with norethisterone
Progestin only  Dienogest

(monophasic) (first-generation COC)

30-40 pg ethinylestradiol with

levonorgestrel
30 pg ethinylestradiol with desogestrel

(second-generation COC)
(third-generation COC)

Other progestins
uterine device; other venous thromboses include the thrombosis of portal vein, retinal vein, jugular vein, subclavian vein, splenic vein, hepatic vein, renal vein and unknown parts; other arterial thromboses include the thrombosis of mesenteric

Other COCs include 50-100 pg mestranol with norethisterone, 50 pg ethinylestradiol with norgestrel and 35 pg ethinylestradiol with phasic norethisterone; other progestins include norethisterone, levonorgestrel and levonorgestrel releasing intra-
artery, renal artery, central retinal artery, peripheral artery, carotid artery, spinal artery and unspecified artery.

@ Three cases of VTE (PE 4+ DVT) were complicated with 3 cases of ATE (cerebral infarction) and one case of ATE (cerebral infarction) was complicated with one case of another part of ATE. These cases are shown on a column.

Number of events of overall thromboembolism in current users of different combined oral contraceptives (COCs) and progestin only between 2004 and 2013 among Japanese.

Overall products of hormonal contraceptives

Group
COCs

Table1
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Table 2

Estimated incidence rates of thromboembolic events per 10,000 person-years in current users of different combined oral contraceptives (COCs) and progestin only between 2009 and 2013

among Japanese.

Product type of hormonal Estimated VTE ATE

Thrombosis of

Overall thromboembolism

contraceptives incidence rates of unspecified sites
. year total
thromboembolic 5
events total total total 2009 2010 2011 2012 2013 (S years)
(5years) (5years) (5 years)
COCs All COCs events 313 103 23 48 46 69 94 182 439
10,000 281.08 281.08 281.08 48.05 50.44 5737 61.71 63.52 281.08
person-years
incidence rates 1.11 0.37 0.08 1.00 0.91 1.20 1.52 2.87 1.56
95% Cl 1.00-124 0.30-0.44 0.05-0.12 0.75-1.32 0.68-1.22 095-152 1.24-1.86 248-3.31 1.42-1.71
35 pg ethinylestradiol  events 63 31 11 15 17 16 20 37 105
with norethisterone 10,000 36.07 36.07 36.07 433 6.08 7.36 8.73 9.57 36.07
(monophasic) person-years
(first-generation COC) incidence rates 1.75 0.86 030 3.46 2.80 2.18 229 3.87 ©291

95% Cl 1.37-2.23 0.61-1.22 0.17-0.55 2.10-5.72 1.75-448 1.34-353 1.48-354 2.80-5.33 2.40-3.52
30-40 pg events 45 17 1 12 8 6 15 22 63
ethinylestradiol 10,000 130.91 130.91 130.91 26.14 26.96 27.14 26.02 24.66 130.91
with levonorgestrel person-years
(second-generation COC)  incidence rates 034 0.13 0.01 0.46 0.30 0.22 0.58 0.89 0.48

95% Cl 0.26-0.46 0.08-0.21 0.00-0.04 0.26-0.80 0.15-0.59 0.10-048 0.35-0.95 0.59-1.35 0.38-0.62
30 g ethinylestradiol ~events 42 21 6 17 16 9 13 14 69°
with desogestrel 10,000 45.77 45.77 45.77 6.90 8.05 9.25 10.43 11.15 45.77
(third-generation COC)  person-years

incidence rates 0.92 0.46 0.13 2.46 1.99 097 1.25 1.26 1.51

95% Cl 0.68-1.24 030-0.70 0.06-0.29 1.54-3.95 1.22-323 0.51-1.85 0.73-2.13 0.75-2.11 1.19-191
20 pg ethinylestradiol ~ events 147 26 4 -2 1 34 38 104 177¢
with drospirenone 10,000 18.73 18.73 18.73 - 0.34 3.50 6.50 8.40 18.73
(fourth-generation person-years
CoC) incidence rates 7.85 139 0.21 ~ 294 9.71 5.85 12.38 9.45

95% Cl 6.68-9.22 0.95-2.03 0.08-0.55 - 0.52-16.66 6.95-13.57 4.26-8.02 10.22-15.00 8.16-10.95
Other COCs events 16 8 1 4 4 4 8 5 25

10,000 49.60 49.60 49.60 10.68 9.02 10.13 10.03 9.74 49.60

person-years

incidence rates 0.32 0.16 0.02 037 0.44 0.39 0.80 0.51 0.50

95% Cl 0.20-0.52 0.08-0.32 0.00-0.11 0.15-0.96 0.17-1.14 0.15-1.02 040-1.57 0.22-1.20 0.34-0.74

Progestin Dienogest events 3 4 0 0 3 1 2 1 7
only 10,000 9.98 9.98 9.98 1.23 1.61 1.87 2.40 2.87 9.98

person-years

incidence rates 0.30 0.40 0.00 0.00 1.86 0.53 0.83 035 0.70

95% Cl 0.10-0.88 0.16-1.03 0.00-0.38 0.00-3.12 0.63-547 0.09-3.02 0.23-3.04 0.06-1.98 0.34-145
Other progestins events 0 0 0 0 0 0 0 0 0

10,000 345 345 345 0.41 047 0.69 0.76 0.80 3.45

person-years

incidence rates 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

95% Cl 0.00-1.11 0.00-1.11 0.00-1.11 0.00-9.31 0.00-8.22 0.00-5.56 0.00-5.07 0.00-4.81 0.00-1.11

VTE, venous thromboembolism; ATE, arterial embolism and thrombosis; CI, confidence interval; other COCs include 50-100 pg mestranol with norethisterone, 50 pg ethinylestradiol with
norgestrel and 35 pg ethinylestradiol with phasic norethisterone; other progestins include norethisterone, levonorgestrel and levonorgestrel releasing intrauterine device,

2 Not sold in Japan.
b One case of ATE was complicated with one case of ATE.

¢ One case of VTE was complicated with one case of ATE. These cases are shown on both columns.

and second-generation COCs, though a prospective, controlled,
noninterventional cohort study revealed that the risk of VTE of fourth-
generation COCs was similar to another generation of COCs during rou-
tine clinical use [22]. Recently, a nested case—control study in the United
Kingdom between 2001 and 2013 confirmed that current exposure to
any COCs was associated with an increased risk of VTE compared with
no exposure in the previous year, and corresponding risks associated
with current exposure to the third- and fourth-generation COCs were
significantly higher than those for the first- and second-generation
COCs [11]. As for VTE in our study, the fourth-generation COCs showed
the most reported cases, followed by the second-generation COCs, the
first -generation COCs, and lastly the third-generation COCs. Then, we
estimated the incidence rates per 10,000 person-years of thromboem-
bolism in current users of COCs. As a result, the fourth-generation
COCs was the highest, followed by the first-generation COCs, the
third-generation COCs, and lastly the second-generation COCs. On the
other hand, the risk of the progestin-only pill was low in our study as
well as those in Western countries. From our results, the incidence

rates of VTE in Japanese COC users are estimated to be lower compared
to those of the Western world, and VTE was frequent in the fourth-
generation COCs and subsequently was high in the first-generation
COCs, not the third-generation COCs, like Western countries. In our
study, there were different VTE risks according to types of progestin in
Japanese as in people in Western countries. However, we could not ob-
tain a definite conclusion about the risk according to the progestin type
now because the number of reported cases of adverse events might vary
according to the progestin type. In the section on study limitations, we
described more precise reasons in detail.

The15-year Danish historical cohort study [23] revealed that 2.1 per
10,000 person-years of thrombotic strokes and 1.0 per 10,000 person-
years of myocardial infarction occurred. Although the absolute risks of
thrombotic strokes and myocardial infarction associated with the use
of hormonal contraception were low, the risk was increased by a factor
of estrogen dose, with relatively small differences in risk according to
progestin type. As for ATE in our study, the first-generation COCs
showed the most reported cases, followed by the second-generation
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Fig. 1. Annual change of reported events of overall thromboembolism between 2004 and 2013. Number of thromboembolic events of venous thromboembolism (VTE), arterial embolism
and thrombosis (ATE), and thrombosis of unspecified sites are shown in gray bars, dark bars, and black bars, respectively. * One case of cerebral infarction was complicated with one case of
pulmonary embolism with deep vein thrombosis; T One case of cerebral infarction was complicated with one case of another part of ATE.

COCs, the third-generation COCs, and lastly the fourth-generation COCs,
the difference of which was small. As for the annual estimated incidence
rates of ATE, however, the results were just the same as for VTE. The dif-
ference by progestin type was as small as the Danish historical cohort
study, and the incidence rates of ATE among all COCs were much
lower than that of VTE. The risk of VTE in women using COCs is attribut-
ed to changes in coagulability. The etiology of ATE is different from that
of VTE, therefore, the risk of ATE might be lower than that of VTE.

The frequency of all thromboembolic events that developed within
90 days from the start of COCs was 45.5% in all COCs regardless of pro-
gestin type. The Western reports [2,4,8,9] revealed that the frequency
of thromboembolism that developed within 3 months was the highest,
quite similar to our data on Japanese women. This tendency was ap-
proximately similar in both VTE and ATE. Furthermore, 27.7% of all
thromboembolic events developed within 30 days, and 3.6% did so

within 7 days. These results suggest that physicians should guide pa-
tients to be careful about the possible onset of thromboembolism within
the first 90 days in particular from the start of COCs. In contrast, there
were few cases whose thromboembolism developed five years after
the start of COCs, suggesting that the risk of thromboembolism consid-
erably decreases after several years passing from the start of COCs in
Japanese people, unlike in Western people. Therefore, it is not necessary
to change types of progestin where the QOL of users has been main-
tained in drug use over 90 days from the start of initial COCs.

In this study, we could extract 581 thromboembolic events reported
by December 2013 after April 2004 when the information of adverse
events was available. This number increases remarkably in comparison
with 29 cases of thromboembolism associated with COC use in Japanese
women between 1992 and 2001 throughout Japan as reported by
Adachi et al. [17]. VTE involved 394 events, about 2.5 times that of ATE

events
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180 Total number of events = 415
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160 ATE =97
140 unspecified sites = 19
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100
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40
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0 s 5 R S5 Froov) e FEEE
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Fig. 2. The incidence of overall thromboembolic events according to the length of use between 2004 and 2013. Number of thromboembolic events of venous thromboembolism (VTE),
arterial embolism and thrombosis (ATE), and thrombosis of unspecified sites are shown in gray bars, dark bars, and black bars, respectively. Among 581 thromboembolic events, 415
cases (VTE; 299, ATE; 97, unspecified sites; 19) were clear from the length of drug use. The frequency of all thromboembolic events that developed within 90 days from the start of
COCs was 45.5%, that within 180 days was 62.9%, and that within 360 days was 81.2%, reaching a plateau after 540 days in all COCs regardless of progestin type. * One case of pulmonary
embolism with deep vein thrombosis was complicated with one case of cerebral infarction; T One case of cerebral infarction was complicated with one case of another part of ATE.
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events. It was approximately 20-30 reported events per year from 2004
through 2008, but reached 184 reported events in 2013. Thus, our study
clearly showed that COC use is one of the risks for thromboembolism
also in Japan, and the reported events of thromboembolism is recently
increasing among Japanese women taking COCs. The increase in VTE
after 2011 in particular was remarkable for the following reasons;
1) VTE itself has increased among Japanese young women in the recent
decade [24-28]. 2) Hormone therapies for dysmenorrhea using the
same COC constituents (LEP) have been approved for health insurance
coverage since 2008 in Japan, and the numbers of patients taking this
therapy and the incidence of the associated VTE are increasing. 3) The
numbers of reported events in PMDA have also increased, and the
knowledge and the diagnostic skills for COC-associated thromboembo-
lism have also improved. Therefore, it is important to explain sufficiently
the benefits and the thromboembolic risk when prescribing COCs.

4.1. Study limitations

This study revealed many new evidences for thromboembolism in
current users of hormonal contraceptives for the first time throughout
Japan. However, there were several study limitations; First, the data of
adverse events we used were based on a voluntary report to PMDA,
and all events of COCs-related thromboembolism may not be necessar-
ily reported. Second, the denominator of incidence rates, i.e. prescrip-
tion data, is not the exact person-years of COC use. However, we
estimated the number of prescribed patients obtained from IMS Health,
JPM.

5. Conclusion

We clarified the incidence rates of thromboembolism in current
Japanese users of COCs for the first time. Of the 581 thromboembolic
events, VTE accounted for 394 events, about 2.5 times that of ATE
events, increasing after 2011 in particular. New evidences revealed in
this study for the first time were as follows: 1) Incidence rates of throm-
boembolism, particularly VTE, in Japanese current COC users became
clear, being slightly lower than people in Western countries. 2) There
are different VTE risks according to types of progestin in Japanese, as
in Western people. 3) The frequency of all thromboembolic events
that developed within 90 days from the start of COCs was highest, as
in Western people. 4) We could not obtain a definite conclusion about
the risk according to progestin type at present. However, it is not neces-
sary to change types of progestin where the QOL of users has been main-
tained in drug use over 90 days from the start of initial COCs. 5) Lastly,
the mortality rate was estimated to be extremely low.
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Thromboembolism associated with combined oral contraceptives
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