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Vaginal bleeding patterns among users of a single implant contraceptive
containing 3-ketodesogestrel (Implanon@)
Biran Affandi

Abstrak

Untuk menilai pola perdarahan pada pemakai Implanon@ dilakukan analisis "diary card" pada 200 wanita pemakai Intplanon@.
Analisis dibuat berdasarkan "reference period (RP)" yang dikembangkanolehWorld HeahhOrganization. Polayang didapatkanadalah
sebagai berikut: jumlah hari perdarahan bercak paling tinggi pada RPI (26,7 hari). Selanjutnya makin menurun. Jumlah episode per-
darahan-bercak relatif tetap (2,9 episode). Pada dua tahun pertama, terjadi amenorea pada 7,6 - 12,47o pemakni Implanon@. Kemudian
secara berangsur-angsur menurun pada tahun ke-3 dan ke-4. Perdarahanyang tidak teratur dan lama berangsur-angsur menghilnng.

Abstract

This is the second paper of three papers reported the results of Phase II Study with single implant contraceptive releasing 3-ke-
todesogestrel (Implant). This paper reports the analysis of the menstrual diary records of 200 women who participated in the above-men-
tioned study. The analysis was based on WHO reference period. The patterns show the highest of the mean member of bleeding-spotting
days (26.7 days) during the first reference period which then decrease with time. The bleeding-spotting episodes are relatively constant
(2.9 episodes) through the study. Ammenorrhoea was experienced by 7.6 - 12.47o of the subjects cluring the first two-year A gradual
decrease occurred in year-3 and year-4. Incidence of infrequent, frequent, and prolonged bleeding were diminishel with time.

Keyw ords : Implanon@, imp lant contraceptive, bleeding patterns.

Available data indicates that the most important prob-
lem with presently available contraceptive methods is
that people simply are not using them. From the fam-
ily planning program point of view the reasons for
the people not using contraceptive methods may be
divided into two main categories; the problem of
availability and the problem of performance. There
can be no doubt that a wide range of contraceptive
methods made available can only help to increase
contraceptive use and continuation rates. Experience
in family planning programs has shown that every
new contraceptive method attracts a new group of ac-
ceptors who would probably not otherwise have used
a contraceptive method at all.8 The above facts
strongly suggest that there is indeed a major need for
the development of a variety of contraceptive meth-
ods to suit the different requirements of the different
stratas of society.l

Progestin-only contraceptive methods were devel-
oped in order to avoid certain side effects and risks
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associated with the estrogens in combined oral con-
traceptives. However, minipils, a progestin-only oral
contraceptive, have a limited contraceptive efficacy
that depends very much on the woman's compliance
with the pill regimen. In order to increase contracep-
tive efficacy without considerable dose increases,
non-oral systems that gradually release the progestin
have been developed which include, among others,
vaginal rings, injectables and subdermal implants.

The main side-effects of progestin-only contraceptive
methods are disruption of vaginal bleeding patterns
which in turn lead to discontinue the method use.2-8

NV Organon (Oss, The Nederlands) has developed a
single-rod implant (Implanon@) with a length of 40
mm and a diameter of 2 mm, which is applied sub-
dermally by a disposable sterile inserted. The rod is
made of an ethylene vinyl acetate copolymer (EVA)
with a core containing approximately 68 mg of 3-ke-
todesogestrel or etonogestrel (ENG).

The initial release rate of the implants is approxi-
mately 67 Stglday which slowly decreases over time.
The constant release profile results in sufficiently
high plasma ENG concentrations (> 90 pglml) to in-
hibit ovulation for at least three years.s'6
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ENG is a progestin, structurally derived from 19-
nortesterone, it is the biologically active metabolite
of desogestrel (DSG). DSG is the progestin compo-
nent of a number of widely used oral contraceptives
with a well established efficacy and safety profile.
The characteristics of the implant's EVA membrane,
combined with the high specific progestin activity of
ENG, allow the use of a single-rod system with a low
and almost zero order release. As a consequence of
these properties, dose-related side-effects are mini-
mized.

About 257o of progestin-only pill users discontinued
the method use due to menstrual disturbances. At the
end of the first year of DMPA use, the incidence of
amenorrhea is 40Vo, whrle 307o of the users experi-
ence irregular or prolonged bleeding.e Menstrual pat-
terns among Norplant@ users are irregular and pro-
longed (spotting) which are diminished with time.s

This paper is the second paper of Phase II Study with
Implanon@. The Objective of this paper is to report
the bleeding patterns among the Implanon@ users
based on the diary-card collected during the study.

MAIERIALS AND METHODS

Characteristics of subjects

The inclusion criteria were age between 18 and 40
years, sexually active and of childbearing potential,
good physical and mental health, normal cycles with
a length of 24 - 35 days and a variation of < 3 days,
ability and willingness to accurately fill in the diary
card with information on bleeding, accept the implant
as the sole method of contraception, willing to return
to the clinic at the stipulated time-points, and willing
to give informed written consent.

The exclusion criteria were: pregnancy, breast feed-

ing within two weeks after an abortion, before the
flrst menses after delivery, use of an injectable or im-
plant hormonal method of contraception within a pe-
riod of six months or the use of other hormonal con-
traceptives within a period of two months, history of
ectopic pregnancy, past of present significant gyneco-
logical disorders of the uterus and/or the ovaries, un-
controlled significant endocrine disorder, haemoglo-
bin (Hb) less than 10 g/dl, breast discharge (other
than lactation), past or present disturbance of liver
function i.e. cholestatic jaundice, a history of jaun-
dice of pregnancy or jaundice due to previous (oral)
contraceptive use, Rotor syndrome or Dubin Johnson
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syndrome, history of hyperlipoproteinaemia, hyper-
tension i.e. systolic BP > 140 mm Hg andlor diastolic
BP > 90 mmHg, use of one or more of the following
drugs: sex steroids, hydantoins, barbiturates, primi-
done, carbamazepine, rifampicin and griseofulvin, a
history of (within 12 months) alcohol or drug abuse,
and administration of investigational drugs within 3
months prior to this study. Two hundred women were
recruited in the study.

Characteristics of implant

Implanon@ is a single-rod implant with a length of 40
mm and a diameter of 2 mm containing approxi-
mately 68 mg of ENG. The rod is made of EVAmem-
brane. The initial release rate of ENG from Im-
planon@ is approximately 67 ltglday.

Implanon@ was delivered in the needle of a sterile,
disposable, specially designed inserter individually
packed in an aluminium sachet. The sachets were la-
belled with the protocol number, storage conditions,
information on content of sachet, expiry date, pack-
ing number and the subject number.

In normal cycling women insertion of the implant
was to be performed between the first and the fifth
day of the subject's menstrual flow. Implanon@ was
inserted on the inside of the upper (non-dominant)
arm 6 to 8 cm above the elbow in the groove between
the biceps and triceps (sulcus bicipitalis medialis).
The area of insertion was throughly cleansed with an
antiseptic prior to insertion.

The inserter was entered through the subdermal layer
to the full length of the needle. The seal of the in-
serter was broken by pressing the plunger support.
The plunger was turned 90 or 180 degrees. While the
plunger was fixed againts the arm, the inserter was,

slowly pulled out of the arm. A pressure bandage with
sterile gauze was applied to minimise bruising. The

subjects was to keep the bandage clean and dry dur-
ing days.

Before removals the implant was located by palpa-
tion. The subject's arm was washed and antiseptic ap-
plied. A small amount of local anaesthetic (lVo lido-
caine) was applied under the implant. After making a
2 mm incision, the implant was gently pushed toward
the incision until the tip was visible. The implant was
the grasped with forceps and removed. If the implant
could not be pushed into the incision, closed forceps
were inserted into the incision in order to gently dis-
sect the tissues around the implant. While the tissues
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were being dissected, the implant was pushed toward
the incision. After removal of the implant, the inci-
sion was closed and bandaged.

Design of study

If a subject met all entry criteria and a written in-
formed consent from was signed, screening assess-
ment were to be done. Results of these assessment
had to be available before implantation.

The experimental flow of the study after completion
of the screening assessment is demonstrated in Table
1. The implant was to remain in situ for 24,36 or 48
months, depending on the willingness of the volun-
teers to give their consent to the extension of the
study. Assessments were scheduled at 3-month inter-
vals during the study. To allow some flexibility to the
subjects, a l-month deviation was allowed. During
the whole study period occurrence of adverse experi-
ences as well as use of concomitant medication were
reported. If suspected at any time in the study, a preg-
nancy test was performed. Data on the subjects'
bleeding pattem were recorded by the subject on a
daily basis in a diary card.

Reference period analysis

The analysis of the bleeding pattern, as recorded by
the subjects on the diary cards, was performed by a
reference period analysis as described in the WHO
Special Programme of Research Training in Human
Reproduction by Belsey et al,lo Belsey and Farley.ll

The reference period analysis defines the subject as

the unit of analysis. All subjects' diaries were divided
into consecutive periods (so-called reference peri-
ods), starting with the day of implant insertion as first
day of the first reference period (Day 1). One addi-
tional reference period (denoted as period #) was de-
fined which starts 28 days after implant insertion.
Within each reference period, medically relevant
bleeding-spotting (BS) variables are summarised.
This analysis was based on the following subject re-
sponse categories per day: bleeding, spotting, bleed-
ing-free, and missing response.

The reference period analysis included all subjects
treated (with some data excluded) who had at least
one evaluable reference period, based on the follow-
ing guidelines:

o Analysis pertod
All bleeding data starting at the day of implant in-
sertion and ending at the day of implant removal
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(or last assessment if subject was lost to follow-
up) were used for analysis. Bleeding data outside
this analysis period (which was defined in agree-
ment with the definition used for treatment dura-
tion in Section 7.3) were not taken into account.

o Length of reference period
The length of a reference period was defined as 90
days. Shorter reference periods were not included
in the analysis. A 90-day reference period was
used for this study because this duration was de-
termined to be sufficient to allow several bleeding
events to occur in a reference period. To be in-
cluded in the analysis, a subject had to contribute
at least one complete reference period of 90-day
length.

o Interpolation rule for missing values
If diary data with bleeding information were miss-
ing for < 2 consecutive days, these missing values
were converted to the same B-S response reported
on the day immediately preceding the missing val-
ues (i.e., bleeding, spotting or bleeding-free was
imputed). If this missing information occurred on
the first one or two days of treatment, then the im-
mediately following day was used for interpola-
tlon.

o Exclusion of reference periods
If diary data with bleeding information were miss-
ing for 3 > 3 consecutive days the complete refer-
ence period of this subject was excluded from
analysis. If these missing values were spread
across 2 reference periods, the both reference pe-
riods were excluded.

Data presentation

The individual data of all excluded reference periods
are presented.

For reporting, the amount of missing bleeding data
and excluded reference periods, the number of inter-
polated missing values, the number of excluded ref-
erence periods, and the number of missing values
within excluded reference periods (after interpola-
tion) are tabulated in summary tables per reference
period.

Definilian and handling of blceding events

The analysis of vaginal bleeding patterns was based
on the following standard WHO definitions used for
summarisation of diary data (Belsey et al, 1986, with
a modification used for infrequent bleeding):
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1. a 'bleeding-spotting episode'was defined as any
set of one or more consecutive bleeding or spot-
ting days bounded at each end by at least one
bleeding-free day;

2. a'bleeding-free interval'was defined as any set of
one or more consecutive bleeding and spotting-
free days bounded at each end by at least one
bleeding or spotting day;

3. 'amenorrhoea' was defined as no bleeding or
spotting throughout the reference period;

4. 'infrequent bleeding' was defined as less than
three (0, 1 or 2) B-S episodes starting within a ref-
erence period excluding amenorrhoea;

5. 'frequent bleeding' was defined as more than five
B-S episodes starting within a reference period;
and

6. 'prolonged bleeding' was defined by at least one
B-S episode starting within a reference period and
lasting more than 14 days.

The first two definitions (episodes and intervals) de-
scribe events which are summarised (with respect to
number and length) within each single reference pe-
riod. The following general conventions were used to
handle these bleeding events in the analysis:

o Events assignment
All bleeding events (i.e. B-S episodes, bleeding-
free intervals and prolonged bleeding) were as-

signed to the reference period in which they
started and, therefore, counted exactly once (even
if they ended in a later reference period).

o Overlapping events
The lengths of episodes and intervals were not
truncated in any way if they overlapped two or
more reference periods. Therefore, individual and
mean event lengths of >90 days were possible.
This convention was used regardless of whether or
not subsequent reference periods were excluded
from analysis.

o Single-day bleeding-free intervals
These intervals were analysed as they were re-
corded, that is, without treating them as part of the
B-S episode surrounding them.

The following conventions were used in addition to
handle incomplete events (episodes and intervals).
These rules were applied in the order given below,
with higher rules overriding following ones (thus, if
an event was excluded from a statistic during one of
these steps, it remained excluded).
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o First counted event
The frst counted event (episode or interval) which
was in progress or starting at implant insertion was
excluded from all statistics (number of events and
length of events), but only if it was a B-S episode
(thus if it was a bleeding-free interval, it was in-
cluded with its cut-off length starting from Day 1);
however, the number of days of this event was al-
ways counted (from Day 1).

o Last counted event
The last counted event (episode or interval) which
was in progress at implant removal was included
in the analysis with its cut-off (at implant removal)
length if this event continued after the day of im-
plant. The number of days of this event was al-
ways counted (ending at day of removal).

o Events bounded by missing values
Events which were right-truncated or left-trun-
cated by >3 consecutive missing values were in-
cluded in the analysis with full known length.
These events were always counted in the reference
period in which they started (an exception was
only the 'frrst counted event'considered above).
For example, right-truncated events continuing
into an excluded reference period were counted in
the reference period in which they started with ac-
tual length. Left-truncated events usually started in
a reference period which was excluded from
analysis. Therefore, only left-truncated events that
started exactly on the first day of a reference pe-
riod, were counted in that reference period with
full known length.

Summary stalistics

The following within-woman stalistics were calcu-
Iated for each subject for each reference period and
are listed individually:

o number of bleeding days, spotting days, B-S days;
o number and mean length of B-S episodes;
o mean length and range of lengths of bleeding-free

intervalsi and
o incidence of amenorrhoea, infrequent bleeding,

frequent bleeding, and prolonged bleeding.

If the number of events starting within a reference pe-
riod was 0, all length variables were defined as miss-
ing; also, if only one event occurred, the range (maxi-
mum minus minimum) of event lengths was set to
missing. Based on these figures, summary statistics
are presented per treatment group and reference pe-
riod. The tables include mean, standard deviation (SD),
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minimum, mzximum, median, lower and upper quar-
tiles and 5th and 95th percentiles. Graphical presenta-

tions ofthese parameters per group and reference pe-
riod are performed using modified box plots accord-
ing to Turkey, which show, besides the usual quartiles
(large box) also the 5th and 95th percentiles (small
box) and the range. Similarly, the number and per-
centage of subjects with amenorhoea, infrequent
bleeding, frequent bleeding, and prolonged bleeding
are presented in frequency tables and appropriate bar
charts.

i 7 discontinued i

: 150 entered year 3 ;

i 131 completed 3 years i

""'i'''"""'..

i 28 discontinued i
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REST]LTS

Profile of the subjects

The profile of the subjects are described in Table 1.

Age ranged from 20 to 35 years old with mean 28.3
years (SD 3.7)

The mean body weight was 49.8 + 8.1 kg, while the
mean height was 154.0 + 4.7 cm, making the mean
body mass index. All the subjects had already.

More than 39Vo of them being 3 or above. With re-
gard to last contraceptive method use being 65.5Vo
IUD and 30Vo of them had used no method at all.

Tâble 1. Profile of subjects (N = 200)

Profile Mean + SD Vo

Age (years)

Height (cm)

Body Weight (kg)

Body Mass Index (kg/cm2)

Parity: l-2
J-

Lost Contraception :

None

Pill
Implantables

Injectables

IUD

Others

28.3 + 3.7

t54.0 + 4.7

49.8 + 8.1

21.0 + 3.0

60.5

39.5

30.0

1.5

1.0

1.0

5.5

1.0

The mean number of bleeding-spotting days per 90-
day reference period was highest during the first ref-
erence period (mean 26.7 + 17.6 days). This number
decreased quickly and ranged during the remainder
of the study between 16.3 and 20.4 days with an av-
erage of 18.4 days (Figure 2). The mean number of
bleeding-spotting episodes per reference period was
highest during the first reference period (mean 3.3 +
2.1) and remained more or less constant during the
study, ranging from 2.7 to 3.2 with an average of 2.9
episodes (Figure 3).Figure 7, Disposition of subjects
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Thble 2. Number of bleeding-spotting days reference-period-analysis group
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Group Reference

period

Subject

N Min

Number of bleeding-spotting days

m5

Org32222 1

#

2

3

4

5

6

7

8

9

t0
11

T2

13

t4

15

l6

193

195

tg'l
195

r93
191

t92
t92
184

146

138

135

t29
lt7
104

103

74

1.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

r4.0

10.0

10.0

9.0

9.0

11.0

14.ô

15.0

14.0

t4.0

t4.o
13.0

16.0

14.0

14.0

r4.o

14.0

22.0

19.0

18.0

t7.o

t7.o

19.o

2l.o
20.0

20.0

18.0

19.0

17.0

18.0

18.0

17.0

16.0

16.0

37.0

34.0

28.0

24.0

24.0

25.0

24.5

24.0

25.0

23.0

23.0

23.0

22.0

21.0

20.0

r9.0

19.0

83.0

82.0

83.0

7t.o
71.0

59.0

53.0

50.0

66.0

46.0

60.0

49.0

43.0

46.0

45.0

40.0

31.0

26:1

23.9

20.4

18.3

17.8

l9.l
19.5

18.3

19.4

17.9

18.7

18.7

18.7

17.9

17.9

t6.4

16.3

t7.6

18.3

16.4

13.2

13.0

12.0

11.0

9.5

10.7

8.8

9.2

9.0
't.7

8.1

7.5

5.4

5.4

# reference period of 90 days that starts 28 days after the insertion day data were taken from Table 6.2. F in Addendum F

Max

P75

Median

N 19s

Ref. Per. 1

P25
Min

197

2

195

3

193

4

191

5

192

6

146

I
138

10

135

11

129

12

117

13

103

15

74

16

104

14

t84

I
192

7

Figure 2. Number of bleeding-spotting days
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Thble 3. Number of bleeding-spotting episodes reference-period-analysis group
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Group Reference

period Min

Subjects

N

Number of bleeding-spotting days

n5

Or932222 I
#
2

3

4

5

6

7

8

9

l0
1t

t2
t3
l4
15

t6

193

195

197

195

t93
t9t
192

192

184

t46
138

135

t29
tr7
104

103

74

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

J.J

3.4

3.2

2.9

2.7

2.8

2.8

2.6

2.8

2.8

2.9

2.8

2.9

2.9

3.0

2.9

2.9

2.1

2.0

1.9

1.8

1.6

1.5

1.3

1.2

1.3

t.2
1.0

0.9

0.9

1.0

0.9

0.7

0.7

ll.0
r0.9

9.0

12.0

7.0

7.0

6.0

5.0

r0.0

6.0

5.0

5.0

5.0

7.0

6.0

5.0

4.O

4.0

4.0

4.0

4.0

4.0

4.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

2.0 3.0

2.0 3.0

2.0 3.0

2.0 3.0

2.0 3.0

2.0 3.0

2.0 3.0

2.0 3.0

2.0 3.0

2.0 3.0

3.0 3.0

3.0 3.0

3.0 3.0

3.0 3.0

3.0 3.0

3.0 3.0

3.0 3.0

# reference period of 90 days that starts 28 days after the insertion day data were taken from Table 6.2. F in Addendum F

N: 193 197 195 193 191

Ref.Period:1 2 3 4 s

Figure 3. Number of bleeding-spotting episodes

192

6

192

7

184

I

146

I

138

10

135

11

129

12

117

13

104

14

103

15

74

16
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Table 4. Bleeding pattern indices reference-period-analysis group

Amenorrhoea lnfrequent Freqûent Prolonged bleeding
Reference

period

I
#

2

J

4

5

6

7

8

9

l0
11

12

l3
t4
15

16

193

r95

197

195

193

191

t92
192

184

146

138

135

129

tt7
104

103

74

0

t4
23

l7
24

2t
20

23

l4
1l

t0
8

6

6

3

2

2

7t
43

35

50

44

42

34

26

35

30

t7
19

l8
t6
l6
l7
l1

26

27

19

13

7

6

1

0

2

3

0

0

0

I
I
0

0

46

47

35

26

29

22

21

t4
13

9

1l
8

8

6

4
')

2

(7.2)

(11.7)

(8.7)

(12.4)

(1r.0)

(10.4)

(12.0)

(7.6)

(7.s)

(7.2)

(s.e)

(4.7)

(5.1)

(2.e)

(l.e)
(2.7)

(36.8)

(22.1)

(17.8)

(2s.6)

(22.8)

(22.0)

(17.7)

(13.5)

(re.0)

(20.5)

(r2.3)

(r4.r)
(14.0)

(13.7)

(1s.4)

(r6.s)
(t4.e)

(13.5)

(13.8)

(e.6)

(6.7)

(3.6)

(3.1)

(0.5)

(l.l)
(2.1)

(0.e)

(1.0)

(23.8)

(24.1)

(17.8)

(13.3)

(15.0)

(r 1.s)

(10.e)

(7.3)

(7.1)

(6.2)

(8.0)

(s.e)

(6.2)

(5. l)
(3.8)

(1.e)

(2.7)

5 6 7 I I 10 11

90-day reference period number
Figure 4, Bleeding pattems with Implanon@

Amenorrhoea did not occur during the first reference
period, but the incidence rate was 7.6-I2.4Vo during
the remainder of the first two years. During years
three (mean 6.4Vo) and four (mean 3.3Vo) a gadual
reduction in the incidence of amenorrhoea was ob-

served. Also the incidence of other abnormal bleed-
ing patterns such as infrequent and frequent bleeding
were higher during the first two years after which a
gradual reduction was observed (Figure 4). pro-
longed bleeding occurred in lO-2\Vo of subjects in
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year one and decreasedto 5-l0vo during years two to
four. The bleeding pattern was well-tolerated, since
only one subject discontinued early from the study
because of amenorrhoea, while none of the subjects
discontinued for irregular bleeding.

DISCUSSION

The bleeding pattern of women using Implanon@ in
comparison with Norplant@ is currently being studied
and data are not yet available. However, the bleeding
pattern with Implanon@ can indirectly be compared
to results from other studies of women using Nor-
plant@12'13 or women not using hormonal contracep-
tionl4, since papers have recently been published in
which bleeding in these groups has been analyzed
with the '90-day reference period'methodology. The
number of bleeding-spotting days with Implanon@
was relatively high (median 22 days) during the first
reference period, which was mainly because the im-
plant was inserted during a bleeding episode. How-
ever, from the second reference period onwards, the
Implanon@ figure for bleeding-spotting days of 18
days was comparable to that observed in Norplant@
users (18 days) and in non-users (19 days). Similarly,
the median number of bleeding-spotting episodes
was 3.0 during the first reference period, and re-
mained stable during the remainder of the study,
which is comparable to that reported in Norplant@ us-
ers (3.0-3.2 episodes) and non-users (3.2 episodes).
The proportion of women on Implanono reporting
amenorrhea, infrequent bleeding and prolonged
bleeding decreased upon prolonged use of the
method, and the occurrence of these bleeding distur-
bances with Implanon@ was similar to that reported
with Norplanl@I2,l3 but always clearly higher than
observed in non-users.14

One obvious reason for the higher incidence of bleed-
ing inegularities with progestogen-only contracep-
tives such as Implanon@ and Norplant@ in compari-
son with non-users is related to the central suppresion
of gonadotropin secretion and the inhibition of ovu-
lation with persistent follicular activity and fluctuat-
ing estradiol levels.ls Another reason for bleeding ir-
regularities, especially of prolonged scanty periods,
is the progestogen induced induction of endometrial
atrophy accompanied by an increased microvascular
density.to
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