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Abstract

A multicentred Phase III clinical trial was conducted in Indo

significant dffirences (except for Rp I7)between groups were observ
low in both group*
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With the development of synthetic polymers, it has

become possible to develop hormonal delivery sys-
tems with long duration of action and continuous re-
lease of the drug. Advantages of the long-term con-
traceptive implants are lack of concem for compli-
ance and prompt return of fertility after removal.l'2
Furthermore, the parenteral route of administration
results in a lower metabolic burden on the liver than
with oral contraceptives.

Implantable contraceptive method, one of long-acting
progestin-only preparations, has been introduced to
family planning programs since two decades ago. It
is a successful method for long-term prevention of
PregnancY.3-s

Studies indicated that implantable contraceptive with
3-ketodesogestrel is a promising method for further
investigation.6-e

NV Organon (Oss, The Netherlands) has developed a
single-rod implant containing 3-ketodesogestrel (Im-
planon@) with a length of 40 mm and a diameter of 2
mm, which is applied subdermally by a disposable
sterile inserter. The rod is made of an ethylene vinyl
acetate copolymer (EVA) with a core containing ap-
proximately 68 mg of etonogestrel (ENG) or 3-ke-
todesogestrel.

The initial release rate of the implant is approxi-
mately 67 ltglday which slowly decreases over time.
The constant release profile results in sufficiently
high plasma ENG concentrations (> 90 pgiml) to in-
hibit ovulation for at least three years.8'e

ENG is a progestin, structurally derived from 19-
nortestosterone; it is the biologically active metabo-
lite of desogestrel (DSG). DSG is the progestin com-
ponent of a number of widely used oral contracep-
tives with a well established efficacy and safety
profile. The characteristics of the implant's EVA
membrane, combined with the high specific proges-
tational 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 minimized. However, a known typical dis-
advantage of progestin-only methods is disruption of
the normal menstrual cycle, including amenorrhea.

With the objective to find out the effrcacy, accept-
ability and safety of Implanotr@, â multicentered
phase III comparative study between Implanon@ and
Norplant@ conducted in Indonesia. The study showed
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no significant difference in efficacy, acceptability and
side-effects between the two-implantable contracep-
tives. There was no single pregnancy occurred in 3
years in both groups. The continuation rates atyear-3
w ere 90 .9Vo for Implanon@ group and 92 .OVo for Nor-
plant@ group. The difference is not significant
(p<0.01vo). Discontinuation rates for vaginal bleed-
ing irregularities were 09Vo for each group.

This paper presents a detailed analysis of menstrual
diaries recorded by 883 (98Vo) of the women re-
cruited to the study. The vaginal bleeding patterns in-
duced by both implantable contraceptives are com-
pared. The study was approved by National Ethics
Committee and by the Ethics Committees of all study
centres.

MATERIALS AND METHODS

Design of the study

The implantable contraceptives used in the study are
Implanon@ (single implant containing ENG) and
Norplant@ (six-implants containing LNG=levonor-
gestrel). Both implants were inserted in the inner-side
of the upper arm.

Details of the study design, recruitment of the subject
and flow chart of the study have been presented in
Paper I. A total of 899 women entered the study in 8
centres in Indonesia. Each of them was provided with
a menstrual diary with daily record of the occurrence
of bleeding, spotting or neither. Only 883 of them
brought the diary records back to the study centres.

Bleeding records from the diaries were collected
every three months to assess vaginal bleeding pat-
terns during the study. An additional return of the di-
ary card was scheduled one month after implant in-
sertion to ascertain proper recording. Each subject
was required to record, in her diary, the bleeding pat-
tern she experienced each day. She was instructed to
record a "0" if she experienced no bleeding or spot-
ting on a given day, an '/'if she experienced spotting
(any bloody vaginal discharge for which no protec-
tion is used or only one pad on a given day), and a
'+' if she experienced bleeding (any bloody vaginal
discharge for which protection of two or more pads
is used on a given day). If bleeding and spotting oc-
curred on the same day, it was considered a bleeding
day.
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Statistical procdur€s

The analysis of the bleeding pattern, as recorded by
the subjects on the diary cards, was performed by a
reference period analysis according to WHO guide-
lines.l0-2

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:

Arulysis periad

All bleeding data starting at the day of implant inser-
tion and ending at the day of implant removal (or last
asSessment if subject was lost to follow up or contin-
ued with Norplano) were used for analysis. Bleeding
data outside this analysis period were not taken into
account.

I*ngth 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 determined to be
sufficient to allow several bleeding events to occur in
a reference period. To be included in the analysis, a
subject had to contribute at least one complete refer-
ence period of 90 days length.

Interpolation rule for rnissing values

If diary data with bleeding information were missing
for < 2 consecutive days, these missing values were
converted to the same B-S response reported on the
day immediately preceding the missing values (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 immediately follow-
ing day was used for interpolation.

Exclusion of reference peri.ods

If diary data with bleeding information were missing
for > 3 consecutive days, then the complete reference
period of this subject was excluded from analysis. If
these missing values were spread across 2 reference
periods, then both reference periods were excluded.

The analysis of vaginal bleeding patterns was based
on the following standard WHO definitions used for
summarisation of diary data with a modification used
for infrequent bleeding. l0-l' I 3-6
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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 day by at least one
bleeding-free day;

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

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

4. 'infrequent bleeding' was defined as less than
three B-S episodes starting within a reference pe-
riod excluding amenorrhea;

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.

7. 'irregular bleeding' was defined as 3 to 5 B-S epi-
sodes and less than 3 B-S free lntervals of 14 days
or more.

The following within-woman statistics, calculated for
each subject for each reference period, are listed in-
dividually:

o number of bleeding days, spotting days, B-S days;
o number and mean length of B-S episodes;
o incidence of amenorrhea, infrequent bleeding, fre-

quent bleeding, and prolonged bleeding.
Bleeding patterns were classified as normal pattern
amenorrhea, infrequent bleeding, frequent bleeding
and prolonged bleeding.

REST]TTS

Reference period analysis

Table I compares the summary statistics for each ref-
erence period following the insertion by implant
method. The number of diaries available for analysis
in successive reference periods is also indicated.

The data emphasize differences in bleeding patterns
between the first reference period and the following
ones. The mean numbers of bleeding/spotting days,
bleeding/spotting episodes, spotting days and bleed-
ing days are becoming less and less in the following
reference periods.

In the first reference period, there appears to be no
substantial differences between the two implantable
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Table l. Reference period analysis comparison between Implanon@ (I) and Norplant@ (N)
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Implant
Method I r rr rv Reference Peri* 

!)f"" 
tiilI 

'*
XIIXIx

Number ol US days I 1 5.5112.9

N 14.0+11.0

9.1r'12.1 8.111 1.7 7.3110.5 6.519.9

10.4i11.6 10.5111.8 10.2r'11.8 9.9111.5

7.3r'l1.1 7.2!4.5 7.519.6 7.5!9.2

10.6È1 1 .3 9.219.5 10.1110.5 9.1r9.0

7 819.7 8.1110.0 6.919.1

9.018.8 9.519.9 5.2110.2

Number ol BrS

episodes

I

N

2.3118 1 .811.7 1 .6rl .8 1 .511 .8

2.211.5 2.011.6 2.011.8 1911.8

1.3r1.7

1.8r1.8

1.911.7 1.411.6 1.4r1.5

2.011 .9 1.811.7 1.8r't.5

'1.4r'1.6 1.5r1.5

1 .7r1 .6 1 .7!1.4

1.511 .6 1.311.5

1 .811.5 1.7r1.5

Number of S days 10 0110.7 5.919.3 4.6!7.7

8.418 1 6.3+7.9 5.7!7.1

3.817.0 3.616.4 4.2!7.2

5.618.9 5.417.9 6.017.8

41!7.0 4.1+7.5 4.b6.7

4.916.6 5.618.1 4.816.4

4.4!7.7 4.7x7.9

4.4+61 4.7+7 .7

I

N

4.116.5

4.6!7.3

Number of B days 5.516.4 3.2t5.7 3.5+6.9

5.6+6.9 4.1!7.4 4.818 3

3 516.3 2.9!6 4 3.2t6.7

4.616.8 4A+61 4.6+7.2

3.11€.1 3.215.5 3.315.4

4.316.4 4.516.3 4.3+5.8

3.415.4 3.415.5 2-8!4.8

4.615.8 4.816.1 4.616 1

I

N

Number of diaries

lor analysis

I

N

415

417

422

418

411

420

392

412

337

342

346

360

380

393

401

397

387

401

398

399

315 271

322 318

contraceptive methods with respect to any of the
summary statistics. However, in the following refer-
ence periods the mean numbers of bleeding episodes
and bleeding days in Implanon@ group are less com-
pared to Norplanto group. There are no differences
between the groups.

Figure 1 shows the number of bleeding/spotting days
by reference period and implant group. The figure il-
lustrates the extra bleeding/spotting days in the first

reference period experienced by the subjects using
both implantable contraceptive methods. The median
being 14 for Implanon@ and 12 days for Norplant@
respectively. Thereafter the median numbers of
bleeding/spotting days gradually reduces to 2 days
for Implanon@ and to 6 days for Norplant@. There ap-
pears to be no substantial differences between the
two implantable contraceptive methods with respect
to any of the summary statistics.

V
Reference period

Figure I. Comparative trial of Implanon@ and Norplan9
Menstrual bleeding analysis, Number of bleeding/spotting dnys per reference period
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Thble 2. Bleeding patterns comparison between Implanon@ (I) and Norplant@ (N)
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Implant
Method I II III ry

Reference Period (Vo)

v vI vII vul xIITX

Amenorrhea 43.5*

32.6

I
N

3.9

3.8

26.8 42.3*

22.5 29.0

45.2* 47.6* 42.6* 44.5*

32.7 30.7 31.6 31.0

43.1* 47.2* 43.5* 46.5*

32.5 29.2 32.3 33.6

Infrequent

bleeding

I
N

59.5 41.2 29.0 31.4

58.8 42.3 31.0 29.6

32.0 26.4 29.6 28.2

33.9 29.0 32.8 33.6

28.3 ',24.6 20.3 'A;t
30.0 35.1 26.4 29.6

Frequent

bleeding

I
N

4.8

2.9

2.4

3.1

2.7

4.8

J.J

4.3

2.3

2.5

1.7

3.8

1.3

2.9

t.7
t.7

1.8

0.9

0.8

2.3

0.6 1.5

0.9 0.9

Prolonged

bleeding

I
N

8.7

7.0

4.0

5.5

3.9

5.7

3.0

5.0

3.1

3.5

3.2

3.8

2.6

1.5

3.2

3.6

2.9

1.1

2.7

1.8

2.5 2.2

1.6 1.6

Irregular
bleeding

I
N

t2.4
14.2

l0,l
to.7

8.9 3.1 r.4
13.7 10.2* 9.3*

1.3 Ll
9.5+ 6.0*

1.0 t.2
5.7* 7.6*

1.8 0.7 0.0
4.0* 4.5* 5.4*

"Normal"
pattern

I
N

10.7

13.3

r5.5

15.9

13.2

15.8

t5.7
18.3

16.0 19.8 22.8

18.1 23.6 25.2

223 22.8 27.9 32.4
23.8 27.1 29.0 34.3

25.1

28.9

Number of diaries

for analysis

I
N

415

417

422

418

4tt
420

398

399
38'1

401

401

397

392

412
380

393
346

360

55t

342

315 271

322 318

*) p<0.001

Clinically important bleeding patterns

Table 2 shows the percentage of subjects in each im-
plant group experiencing clinically important bleed-
ing patterns in each successive reference period.
There are significant differences bgtween the two im-
plantable contraceptive methods with respect to
amenorrhea starting from reference period III until
reference period XII (p<0.001).

There are also significant differences with regard to
irregular bleeding starting from reference period fV
until reference period XII (p<0.001).

However there are no significant differences with re-
gard to infrequent bleeding, frequent bleeding and
prolonged bleeding.

Normal pattern increases with time. In Implanon@
group normal pattern in the first 3-month of use was
only I0.7Vo which increases to l5.7%o at the end of
the first year, to 22.3Vo at the end of the second year,
and to 25.IVo at the end of the third year on the Nor-
planp group. The figure are; l3.3Vo in the first 3-
month of use, l8.3Vo at the end of first year, 23 .8Vo at
the end of second year, and 289Vo at the end of third
year. There are no significant differences between the
groups.

Bleeding problems as a primary reason for dis-
continuation

A frequency table with all bleeding problems as a pri-
mary reason for discontinuation is presented in Table
J.

Tâble 3. Discontinuation due to bleeding problems

Bleeding Problems
Implanon@ Norplant@
N=449 N=450

Amenorrhea

Bleeding irregularities:

frequent irregular bleeding

prolonged bleeding

heavy menstrual flow
spotting

0

2

I
1

I
2

1

0

One subject in Implanon@ group discontinued im-
plant use due to amenorrhea. In total there were 5
subjects (I.IVo) discontinued in the Implanon@ group
compared to 4 subjects (O.9Vo) in the Norplant@
group. There is no significant differences between the
groups.

0.2

0.0

0.4

0.2

0.2

0.0

0.2

0.4

0.2

0.0

09tl
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DISCUSSION

A comparative clinical trial between Implanon@ and
Norplant@ was conducted in 8 centres in Indonesia,
899 women were randomly assigned to either Im-
planon@ or Norplant@. A total of 883 (98.27o) of them
filled a menstrual diary for 3 years thus providing one
of the largest menstrual bleeding data sets for a study
of this kind.

Their analysis following the reference period method
and the classification into vaginal bleeding pattems
identified the following results:

1. The mean numbers of B-S days, B-S episodes, S
days and B days are becoming less and less with
time. There are no significant differences between
the groups.

2. Starting from reference period III on, the inci-
dence of amenonhea among Implanon@ users are
signihcantly higher compared to Norplant@ users
(p<0.001).

3. Starting from reference period IV on, the inci-
dence of irregular bleeding among Implanon@ us-
ers are significantly lower than Norplant@ users
(p<0.001).

4. "Normal" bleeding pattern increases with time.
There are no signif,cant differences between the
groups.

5. There are no significant differences between the
groups with respect to discontinuation due to
bleeding problems being l.l%o in the Implanon@
group and 0.9Vo in the Norplant@ group.

Acknowledgement

The study was conducted as part of Implanon@ Re-
search and Development Program, sponsored and co-
ordinated by NV Organon, Oss, the Netherlands.

Thanks are due to Dr. Stevenson from N.V. Organon
Holland for Good Clinical Practice Monitoring, to
Drs. Wardojo Gadroen, Bandar Damanik and Susilo
from Organon Indonesia for study monitoring, to
Dra. Rosminah from Klinik Raden Saleh for patients
coordination, to Drs. A.G.M. Theeuwes and R.M.V.
Stoleman from SOG NV Organon, Dr. Joedo Prihar-
tono and Sujadi from University of Indonesia for sta-
tistical analysis and to Dr. Tian Shot Yen for secretar-
ial assistance.

Phase III study: Vaginal bleeding patterns 61

REFERENCES

l. Affandi B, Santoso SSI, Djajadilaga et al. Pregnancy after re-
moval of Norplant@ implants contraceptive. Contraception
l9&7;36:203-9.

2. Buckshee K, Chatte{ee P, Dhall GI et al. Retum of ferrility
following discontinuation of Norplant@ II implants. Contra-
ception 1995; 5l: 237-42.

3. Diczfalusy E. New developments in oral, injectable and im-
plantable contraceptives, vaginal rings and intrauterine de-
vices: a review. Contraception 1986;3:7-22

4. Croxatto H,Diaz S, Vera R, Etchart M, Atria P. Fertility con-
trol in women with a progestogen released in microquantities
from subcuteous capsules. Am J Obstet Gynecol 1969:1:
I 135-8.

5. Affandi B, Santoso SSI, Djajadilaga et al. Five-year experi-
ence with Norplanto. Contraception 1987 ; 36l. 417 -28.

6. Olsson S-E, Odlind V, Johansson E. Clinical results with sub-
cutaneous implants containing 3-ketodesogestrel. Contracep-
tion 1990; 42:1-11.

7. Diaz S, Pavez M, Moo-Young AJ, Bardin CW, Croxatto HB.
Clinical trial with 3-ketodesogestrel subdermal implants.
Contraception 1991 : M: 393-408.

8. Coelingh Bennink HJI van der Werf M. Justification of the
three-year claimed contraceptive lifetime of Org 32222 (lm-
planon@). NV Organon, 1995(SDGRR 4227).

9. Davies GC, Feng LX, Newton JR, Beek AV, Coelingh Ben-
nink HJT. Release characteristics, ovarian activity and men-
strual bleeding pattern with a single contraceptive implant re-
leasing 3-ketodesogestrel. Contraception 1993; 47 : 251-61.

10. Belsey EM, Machin D, d'Arcangues C. The analysis of men-
strual bleeding pattems induced by fertiliry regulating meth-
ods. Contraception 1986; 34: 253-60.

11. Belsey FM, Farley TMM. The analysis of menstrual bleeding
patterns: a review. Contraception 1988; 38:129-56.

12. Rodriguez G, Faundes-Latham A, Atkinson L. An approach
to the analysis of menstrual pattems in the clinical evaluation
of contraceptives. Stud Fam Plann 1976; 7 : 42-51

13. WHO. A multicentred phase III comparative study of two
hormonal contraceptive preparations give once-a-month by
intramuscular injection. II: The comparison of bleeding pat-
terns. Contraception 1989; 40: 531-51.

14. Belsey EM. Vaginal bleeding patterns among women using
one natural and eight hormonal methods of contraception.
Contraception 1988; 38: 181-206.

15. WHO. Multinational comparative clinical evaluation of two
long acting injectable contraceptive steroid: Norethisteron
enanthate and medroxyprogesterone acetate: 2. Bleeding pat-
terns and side effects. Contraception 19781' I7:395-406.

16. Meng F, Gu S. Menstrual bleeding patterns in Chinese
women using the Norplant@ implant. Human Reproduction
1997; Ll,5ri l4-9


