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Abstract

Objective: To identify the rate and the predictors of
amenorrhea related to 1-year use of etonogestrel implant
(ESI).

Material and methods: It was asingle-center; longitudinal
study conducted at The Dairut Central Hospital, Assiut,
Egypt from 1st of October 2021 to August 2023 included
women who requested ESI for pregnancy prevention for
at least 1 year. The rate of amenorrhea associated with
l-year use of ESI was reported. The changes of body
mass index (BMI), the uterine and ovarian volume as
well as the uterine blood flow during ESI use were also
documented. Finally; the predictors associated with
amenorrhea were also explored. The data were analyzed
by Independent sample t-test, means of non-parametric
tests and Chi-square test. Multivariate logistic regression
was conducted to test for the predictors.

Results: Three hundred women were included in the
study. The rate of amenorrhea at 1-year use of ESI was
38.6%. The predictive model found that fewer bleeding
days, the shorter cycle, smaller uterine and ovarian
volume, and higher uterine artery pulsatility index were
significant predictors for amenorrhea at 1-year of ESI use.

Conclusion: The ENG implant users have a significant
rate of amenorrhea at 1-yer use. A significant increase in
the BMI, decreases in the uterine and ovarian volume and
the uterine blood flow were also observed. The woman
should be counseled for the revealed predictors to increase
the continuation and satisfaction rate.

Key words: Amenorrhea; Etonogestrel Implant; Implanon;
Progesterone only methods.

Egypt.J.Fertil.Steril. Volume 28, Number 4, July-August. 2024 3



Abdelrahman M Abdelkader

Introduction

The use of progestin-only contraceptive
methods (POCs) has been increased
evidently and progressively over the world
in the last few years ! POCs are an option
for breastfeeding women or for whom an
estrogen-containing contraceptive is either
contraindicated or causes significant health
problems >3, POCs include progestin-only
pills, depot-medroxyprogesterone acetate,
ESI, and levonorgestrel intrauterine devices
(LNG-IUS) ™,

Unscheduled vaginal bleeding among women
using POCs is high and it is responsible for
dissatisfaction and discontinuation in the
majority of the users . Bleeding patterns
associated with POCs have different forms
such as amenorrhea, vaginal spotting,
pronged heavy bleeding, and sometimes
normal monthly menses [©l.

The ESI has been available worldwide for
more than 15 years "!. The action of ESI is
principally via suppression of ovulation, but it
also has eftects on cervical mucus and in some
women induces a suppression of endometrial
proliferation 1. ESI discontinuation is
common in many countries and the majority
of those discontinuers is in the childbearing
period and is still in need of contraception
Bl ESI discontinue is up to 43% of women
prior to completion of the 3 years and a
considerable number of those women request
carly removal because of amenorrhea "% ',

Despite the presence of many studies
reported the prevalence of ESI associated
bleeding % 13-4 a little is known about the
rate of amenorrhea and the predictive factors
causing amenorrhea after ESI insertion.
These predictive factors should be provided
to the clients prior to the ESI insertion which
may improve acceptance and continuation of
ESI. So the aim of this study was to explore
the rate and the predictors of amenorrhea
related to 1-year use of ESI.

Material and methods

It was a single-center; longitudinal study. It
was prospectively registered at Clinicaltrial.
gov (NCTO05040282). The study was
conducted at Dairut Central Hospital, Assiut,
Egypt from 1st of October 2021 to August
2023. The protocol of the study was approved
by The Assiut University Medical Ethical
Review Board (IRB17101567).

Eligible participants

We included women aged between 18-40
years who were not lactating) more than 12
month postpartum). Those women had regular
menstrual cycles (21-35 days length with
less than 7 bleeding days) and wanted to use
ESI only for pregnancy prevention for at least
I-year. The women had any contraindications
for progesterone only contraception in
accordance with WHO eligibility criteria !>
or refused the participation in the study were
excluded.

Enrollment

Written consent was obtained from all eligible
participants. Then; women were subjected to
detailed demographic, menstrual, obstetrics
and contraceptive history. BMI was
calculated. Transvaginal ultrasound (TVS)
examination by the DP-10 ultrasound device
(Mindray - China) using 4- to 7-MHz was
used to assess the uterine and ovarian volume
(Length x Width x antero-posterior diameter).
Uterine artery was demonstrated by the color
Doppler immediately after the crossing of
the external iliac artery. The pulsatility index
(PI) of both uterine arteries was measured
and the average value was calculated ['¢!,

After that; the principle investigator inserted
ESI (etonogestrel 68 mg-Implanon NXT;
Organon, USA Inc.) in all participants during
their menses. The bleeding pattern was
followed up by the menstrual diary which
included bleeding and spotting days.
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Follow-up plan

All women were instructed to come for
follow-up at 6 and 12 months. The menstrual
pattern was assessed by the menstrual diary.
Amenorrhea was considered if the cycle
stopped for three consecutive cycles. Most of
the women brought their diaries during the
follow-up visit which were reviewed by the
principal investigator. Any women, who did
not bring a diary, were asked to phone the
principal investigator to complete the diary
and they had to bring the missed diary at their
next scheduled visit. BMI, the uterine and
ovarian volume and uterine artery Doppler
indices were also assessed. The side effects
of ESI were also documented.

Termination visit

At study termination (12 month), the final
status of the participants was classified as
“completed study", "lost from follow up" or
"discontinued the ESI”. Additional 4 weeks
were needed for the participants who were
lost from follow-up. Participants would
continue the ESI and the follow-up visits if

they wish so.
The study outcomes

The primary outcome was the rate of
amenorrhea at the 1-year of ESI use. The
secondary outcomes included the potential
predictors of the amenorrhea at 1st year of
ESI use and the changes in BMI, uterine
volume, ovarian volume and uterine artery
Doppler among ESI users.

Sample size

A previous study reported that the rate of
amenorrhea with ESI at one year of use is
22% U, Using population size 1000000
and hypothesized % frequency of outcome
factor in the population equal to 22% with
confidence limits 5%, a total sample size of
at least 300 women were needed in the study
assuming the rate of lost from follow-up 10%
(Epi-info™, CDC, USA).

Statistical analysis

The data was collected and analyzed by the
Statistical Package for Social Science (SPSS
Inc., Chicago, version 25). Shapiro-walik test
was used first, to test for the distribution of
the variables. Normally distributed variables
were expressed in means = standard deviation
and compared either by Independent
sample t-test. While abnormally distributed
variables were presented by medians and
compared using means of non-parametric
tests. Chi-square was used to compare
proportions. Multivariate logistic regression
was conducted to test for predictors of
amenorrhea among ESI users. The results
of the logistic regression were expressed in
Odds ratio, confidence interval (C.I.), and
p-values. We constructed receiver operating
characteristic (ROC) curves to evaluate the
sensitivity, specificity, positive predictive
value, negative predictive value, the accuracy
of the potential predictors revealed by
logistic regression. The p-value <0.05 was
considered statistically significant.

Results

Three hundred twenty-three women were
counseled for participation. Twenty-three
women were excluded during the screening
phase. However; 35 women were lost from
follow up and 11 women requested ESI
removal. So, 254 women finally analyzed
(Figure 1).

The mean age of the women was 28.45.
About 50% had bleeding days of 2-3 days
and a cycle length of 21-28 days. The median
of parity was 3. About 44.7% of women
delivered before by CS only. The most
frequent contraceptive method used before
was COCs (24.4%) (Table 1). At 6 months,
27.5 % of women used ESI had amenorrhea,
while at 1-year, 38.6% of women used ESI
had amenorrhea (Table 2).

There was a statistically significant difference
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between the women regards the BMI and
uterine artery PI during the first year follow
up visits. However; there was a statistically
significant difference between the uterine
and ovarian volumes from baseline and 12
month and also from 6 month to 12 month.
While no a statistical significant difference
was noted between baseline and 6 month
(p=0.372, p=0.247; respectively) (Table 3).
At 6 month; the breast tenderness (12.6%)
was the common side effect. While at 12
month; the most common side effect was
nausea (15.4) (Table 4).

The multiple logistic regression model
confirmed that fewer bleeding days (p=0.020),
the shorter cycle (p=0.002), smaller uterine
(p=0.000) and ovarian volume (p=0.002),
and higher uterine artery PI (p=0.000) were
significant predictors for amenorrhea at 12
month of ESI use (Table 5).

A ROC curve analysis included the revealed
predictors of amenorrhea at 12 month of ESI
use in the predictive model. The analysis
demonstrated that the bleeding days < 3 days,
cycle length < 28weeks, uterine volume <
44, ovarian volume < 5ml, and uterine artery
PI > 2.62 clearly predicted the amenorrhea
with a sensitivity (68.37 %, 71.43%, 86.73%,
69.39%, and 65.31%; respectively) (Table 6)
(Figure 2).

Discussion

The present work demonstrated that 38.6% of
women who were using ESI had amenorrhea
at the end of the first year of use. Moreover;
our results revealed that the fewer bleeding
days, short menstrual cycle, lower uterine
and ovarian volume and high uterine PI were
risk factors to develop amenorrhea at 1 year
use of ESI.

The number ofusers of POCs of contraception
has been increasing progressively because
they are effective, safe and the long-acting
properties of some of them [18]. The
subdermal implants are attractive because
they are simple, long-term action, and with

relatively little contraindications, with
additionally non-contraceptive benefits ).

Despite abnormal bleeding patterns with
the ENG implant may reach up to 78% in a
3-month period, 50% of women will improve
with continuous use and 30% of users will
be amenorrheic by one year of use . Most
implant users will experience a reduction in
the frequency of menstrual bleeding with time
21, The main cause of unscheduled bleeding
with ESI is due to the significant endometrial
thinning *?. With sustained use of method,
inhibition of ovulation will occur; this lead to
a great improvement in the bleeding pattern 23!,

In our study; the rate of amenorrhea at 6
month and 12 month after ESI use was 27.5%
and 38.6%. Yildizbas B et al reported that the
rate of amenorrhea after 3 month of ESI use
was 32.1% [24]. Mansour D et al., in their
study found that the rate of amenorrhea was
22% after three years of use 7],

In this study; the rate of discontinuation of
ESI was 2.2% and 4.3% at 6 and 12 month
of ESI use; respectively. All of them were
complaining of abnormal uterine bleeding
and none of them requested ESI removal
due to amenorrhea. The relation between
abnormal uterine bleeding and the early
removal of the implant is very strong.

Removal rates for bleeding range from less
than 1% in Southeast Asia, 22.6% in England
and 13.0% in USA "], Harvey C et al. study
showed that the continuation at 6 months
after insertion was 94% of women and 74%
continued at 1 year 1. Again; Moray K.V et
al. concluded that the continuation rates were
89% at 6 months, 75% at 1 year *°!. The main
cause of the discontinuation was the frequent
and/or unpredictable bleeding. So, we are in
the same track with these previous studies.

Ourresultsshowed thatthere was astatistically
significant increase in BMI from baseline to
12 month. Weight gain is a common side-
effect of hormonal contraceptives and is
given as an important reason for method
discontinuation ?”1. Casey PM et al found no
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relation between obese women and implant
removal for bleeding ¥,

A significant decrease in the ovarian volume
had been observed in this study. This can
be easily explained. ESI suppress FSH and
LH with continued use, hence decreasing
the follicular activity and lead to decrease in
ovarian volume *,

The uterine volume and uterine artery blood
flow decreased significantly at 1-year of
ESI use. Prolonged use of POCs associates
with a pseudogestational status and
hypoestrogenemia which causes significant
decrease in blood flow to and inside the
uterus B

The most common reported side effects of
ESI during the follow-up visits were the
breast tenderness and nausea. Hidalgo MM et
al. found that the ovarian cysts were detected
in 7.2%, and 26.7% at 6, and 12 months P!,
We reported a lower figure than he did (5.2%
at 6 month and 6.7% at 12 month). The acne
developed in 6.3% at 6 month and 5.7 % at
12 month in this study. Funk S et al. reported
a figure of 23.8% B2, While mood changes
(17.1%) and acne (26.8%) were the most
common side effects of ESI in Yildizbas B et al
study [24]. The most commonly reported side
effect was headache (15.3%) in Blumenthal
PD et al study . In contrast; Olaifa BT et al
mentioned that the arm discomfort and weight
gain were causes of women dissatisfaction
and devise removal B4,

The interesting issue in our study was the
trial to explore the potential clinical and
ultrasonographic predictors associated with
amenorrhea at 1 year use of ESI. Mansour
D et al. found in their predictive model that
implant users with favorable bleeding in the
first few months are likely to continue with
favorable bleeding over the next 2 years ',
Darney PD et al. evaluated the predictors
of amenorrhea during the first year after
levonorgestrel 52 mg intrauterine system
(IUS) placement 3. They found that the
amenorrhea at 12 months is most common

among women with shorter baseline duration
of menstrual flow. So; we are on the same
track with their results.

The small uterine volume was a significant
predictor for the development of amenorrhea
at 12 month of ESI use. The uterine shrinkage
had been observed before after using of
progestogens for long time [30]. This effect
was secondary to changes in uterine artery
blood flow from before to after progestogens
use. Also; our predictive model proved that
the uterine artery PI was a risk factor for
amenorrhea at 12 month of ESI use.

There is only one study pointed to the
predictors associated the amenorrhea at
12 month of ESI use. Tsevat D et al. in a
retrospective study found that patients with
amenorrhea at 12 months had higher baseline
BMI and were more likely to be amenorrheic
prior to insertion B¢, We did not find these
factors in our study.

This study has both strengths and weaknesses.
To our knowledge; this is the first study
which addressed the clinical, ultrasound
and Doppler parameters as predictors for
development of the amenorrhea at 1-year
of ESI use. Furthermore, the ultrasound
assessment was performed by a single
investigator to decrease the bias. We were
able to recruit our calculated sample size
for achieving sufficient power to detect a
clinically significant difference according to
our primary outcome.

However, the present work had some
limitations. Subjective rather than objective
evaluation for the bleeding pattern by the
menstrual diary was a limitation. We tested
only the clinical effect of ESI methods but
we did not test any markers like estradiol.
Long term follow up (more than 12 month) is
essential needed. The studying of predictors
associated with other uterine bleeding pattern
was not addressed in our study. Moreover,
the small sample size that was available for
the final analysis at 12 month is 254 patients.
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Conclusion

Momentous number of women will have
amenorrhea at the end of first year of ESI use.
The ESI users are associated with significant
increase in the BMI, decreases in the
uterine and ovarian volume and the uterine
blood flow. The fewer bleeding days, short
menstrual cycle, lower uterine and ovarian
volume and high uterine PI were significant
predictors for development of amenorrhea at
l1-year use of ESI.
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Table 1: Demographic, menstrual, obstetric, contraceptive data of the participants

Duration from last pregnancy (month), Median (Range)

No (%) (300)
Demographic data
Age (years), n (%)
<25 106(35.3)
25-30 83(27.7)
> 30 111(37.0)
Mean + SD 28.45+6.83
Residence, n (%)
Urban 140(46.7)
Rural 160(53.3)
Level of education, n (%)
[lliterate 54(18.0)
Basic education 133(44.3)
Secondary or more 113(37.7)
Employment, n (%) 151(50.3)
Menstrual data
Bleeding days, n (%)
2-3 153(51.0)
>3 147(49.0)
Cycle length, n (%)
21-28 160(53.3)
20-35 140(46.7)
Obstetric data
Parity, Median (Range) 3.0 (1.0-7.0)
Number of living children, Median (Range) 3.0 (1.0-7.0)

33.0 (15.0-81.0)

Mode of delivery, n (%)

VD 124(41.3)
CS 134(44.7)
VD+CS 42(14.0)
History of previous abortion, n (%) 23(7.7)
Contraceptive data, n (%)
IUD 32(10.7)
ESI 71(23.7)
COCs 73(24.3)
POPs 18(6.0)
DMPA 24(8.0)
CI 15(5.0)
Others 8(2.7)
No 59(19.7)

CI combined injectable, COCs combined contraceptive method, Cs caesarian section, DMPA
depot-medroxyprogesterone acetate, ESI etonogestrel subdermal implant, IUD intrauterine
device, POPs progesterone only pills, VD vaginal delivery
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Table 2: The rate and types of uterine bleeding pattern during ESI use at 6 and 12 months

Uterine bleeding pattern No (%)
At 6 months: (n=269)
Amenorrhea 74(27.5)
Spotting 70(26.0)
Hypomenorrhea 66(24.5)
Heavy prolonged bleeding 38(14.2)
Normal menses 21(7.8)
At 1-year: (n=254)
Amenorrhea 98(38.6)
Spotting 68(26.8)
Hypomenorrhea 53(20.9)
Heavy prolonged bleeding 29(11.4)
Normal menses 6(2.4)

Table 3: BMI, uterine, ovarian volume and uterine artery PI volume changes during 1st
year of ESI use

Mean £ SD P-value! P-value? P-value’
BMI(kg/m?)
Baseline 24.53 £2.76
6 months 26.85+3.12 0.000* 0.000* 0.000%*
12 months 29.02 £2.83
Uterine volume (mL)
Baseline 43.51+13.17 0.372 0.000* 0.000%*
6 months 4233 +£13.37
12 months 38.05+13.21
Ovarian volume(mL)
Baseline 6.26+1.79 0.247 0.000* 0.000*
6 months 597+1.62
12 months 471 +£1.34
Uterine artery PI
Baseline 2.65+0.70 0.000* 0.000%* 0.000%*
6 months 3.91 £0.63
12 months 4.35+£0.60

BMI body mass index, mL milliliter, PI Pulsatility index

P-value' between baseline and 6 months

P-value?® between baseline and 12 months

P-value® between 6 months and 12 months

* Statistical significant difference (P < 0.05)

The data did not include women who lost from follow up or stopped using the method.
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Table 4: Reported side effects of ESI method at 6 months and 12 months

Side effects No. %
At 6 months: (n=269)
Breast tenderness 34 12.6%
Headache 31 11.5%
Nausea 35 13.0%
Ovarian cysts 14 5.2%
Acne 17 6.3%
Stomach cramping 22 8.2%
Dizziness 17 6.3%
No side effects 171 63.6%
At 12 months: (n=254)
Breast tenderness 33 13.0%
Headache 32 12.6%
Nausea 39 15.4%
Ovarian cysts 17 6.7%
Acne 16 7.5%
Stomach cramping 19 6.3%
Dizziness 17 6.7%
No side effects 157 61.8%

ESI etonogestrel subdermal implant

Table 5: Multiple logistic regression analysis for risk factors of amenorrhea at 12 months among
ESI users

0,
Variables P-value OR 95% C.I.

Lower Upper
Bleeding days 0.020* 2.079 1.121 3.858
Cycle length 0.002* 2.647 1.421 4.930
Uterine volume baseline 0.000* 0.949 0.925 0.974
Ovarian volume baseline 0.002% 0.756 0.633 0.904
Uterine artery PI. baseline 0.000* 2.544 1.637 3.955

OR Odds ratio, CI confidence interval

Table 6: Sensitivity, Specificity, +PV, -PV, accuracy and AUC of the potential predictors for
amenorrhea at 1-year among ESI users

Risk factors Cut-off | Sensitivity | Specificity | +PV -PV Accuracy | AUC
Bleeding days <3 68.37 54.49 48.6 73.3 59.8 0.614
Cycle length <28 71.43 53.21 49.0 74.8 60.2 0.623
Uterine volume <44 86.73 55.77 55.2 87.0 67.7 0.699
Ovarian volume <5 69.39 61.54 53.1 76.2 64.6 0.666
Uterine artery PI | > 2.62 65.31 71.15 58.7 76.6 68.9 0.666

AUC area under the curve, ESI etonogestrel subdermal implant, +PV positive predictive value, -PV
negative predictive value
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