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Safety, effectiveness and acceptability of the
single-rod subdermal contraceptive implant
in a public health setting in Argentina:
observational cohort study

Introduction

Teenage pregnancies account for 15% of newborns deliv-
ered each year within the public health system in Argentina [1], 
and 67% of these pregnancies are unintended. The consequenc-
es of unplanned pregnancies include social exclusion and an 
increase in the school drop-out rate [2]. 

The single-rod subdermal contraceptive implant contain-
ing etonogestrel (Implanon® MSD Merck Sharp & Dohme; 
Cazadores de Coquimbo 2841, Buenos Aires, Argentina), ap-
proved by the Food and Drug Administration in 2006 [3], offers 
long-lasting reversible contraception, with high efficacy over 
years of use [4]. It has a dual mechanism of action: inhibiting 
ovulation and thickening the cervical mucus [5]. It can be pre-
scribed during the breastfeeding period [6] and is ideal for wom-
en with low adherence to oral contraceptive methods. It has few 
contraindications and has high rates of satisfaction and con-

tinuation [7]. A few complications may arise from insertion and 
removal procedures [8,9]. Its most common side effects include 
changes in bleeding patterns, headache, weight gain, mood dis-
orders and acne [10], which could lead to discontinuation of the 
method [11]. With the aim of reducing unplanned pregnancies, 
the National Programme of Sexual Health and Family Planning 
provides Implanon®, free of charge, to both Argentinian and 
immigrant women.
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ABSTRACT
Background and purpose: Teenage pregnancies account for 15% of newborns delivered each year within the public 
health system in Argentina; 67% of these pregnancies are unintended. The consequences of unplanned pregnancies 
include social exclusion and an increase in the school drop-out rate. This study presents experience with the use of the 
single-rod implant in a public health setting in Argentina.
Methods: This prospective observational single-centre cohort study was performed using medical record data on low-in-
come women in whom the Implanon® was placed between February 2015 and September 2019. Follow-up information 
on side effects, effectiveness, reasons for discontinuation, and patient satisfaction with the method was collected 12 
months and 3 years after implant placement.
Results: Within the study period, 995 implants were placed. The median follow-up duration was 998 days (IQR 359–1098 
days). The single-rod implant was 100% effective in preventing pregnancy. 75.8% of the women were very satisfied with 
this contraceptive method.
Amenorrhoea was the most commonly reported bleeding pattern (47%). Side effects were documented in 121 women 
(12%); of which 4.1% (n= 5) corresponded to arm insertion-site infection, which necessitated implant extraction. Weight 
gain was present in 27.7%, headache was reported in 14.1%, acne worsened in 20.4%, decreased libido was reported 
by 31.7% of women, and 42.1% presented mood changes.
Thirty-seven implants were removed before completing the three years from placement. In 84.2%, this was due to im-
plant-related side effects. The median time to implant removal was 210 days (IQR 136–585 days). The main reason for 
discontinuation was prolonged bleeding (27%, n=10).
Conclusions: The single-rod subdermal implant is an effective long-term method for reducing unplanned pregnancies. 
Its side effects are rare and usually mild and it has a high satisfaction rate. The main reason for discontinuation is bleed-
ing-pattern change.
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Side effects with the use of contraceptive implant

Objectives

This study examines the use of the single-rod implant in a 
public health setting in Argentina, analysing side effects, effec-
tiveness, reasons for discontinuation, and patient satisfaction 
with the method.

Methods

A prospective observational cohort study was carried out 
using medical record data of low-income women of reproduc-
tive age seeking contraception who accessed the Santojanni 
Hospital, Buenos Aires, Argentina, and in whom Implanon® 
was placed between February 2015 and September 2019.

The device placement and replacement technique was per-
formed according to Merck Sharp & Dohme Corp instructions, 
hands-on training and guidelines, after prior patient counsel-
ling and pregnancy testing and after patients had given their 
written informed consent. The variables analysed were: age, 
parity, previous contraceptive methods, prior medical treat-
ment and personal disease history, weight, height, body mass 
index (BMI), pregnancies (including pregnancies carried to 
term and abortions), removal of the single-rod implant, reason 
for discontinuation, and side effects.

Follow-up information was collected 12 months and 3 
years after implant placement. Patients who did not attend 
scheduled follow-up appointments were contacted by phone. 
The follow-up duration was calculated from implant placement 
to extraction of the device, or until the last outpatient consulta-
tion or telephone check-up, whichever was the later.

Side effects were defined as those occurring from implant 
placement to extraction (or last consultation/check-up). The 
manufacturers’ guidelines were used to define the occurrence 
of these side effects. Arm insertion-site infection that motivated 
implant extraction was considered a severe side effect.

Bleeding patterns were based on the original World Health 
Organisation-recommended definition [9], and categorised as 
follows: amenorrhoea, infrequent bleeding, regular/normal fre-
quency, frequent bleeding, prolonged bleeding.

Discontinuation was defined as removal of the single-rod 
implant prior to completing the three years from placement. 
Reasons for discontinuation, i.e., patient-perceived reasons, 
were recorded. The effectiveness of the method was deter-
mined by the absence of pregnancies during the follow-up pe-
riod. Satisfaction was assessed at the 12-month follow up or, 
in those who completed three years of follow up, was comput-
ed prior to implant removal. Satisfaction with the method was 
measured with the use of a visual analogue scale, with patients 
rating themselves from 1 (completely dissatisfied) to 10 (very 
satisfied); patients were then divided into three groups on the 
basis of their responses: 1-4 “dissatisfied”, 5-7 “neither satis-
fied nor dissatisfied”, and 8-10 “very satisfied”. For continu-
ous variables, mean, standard deviation (SD) and/or minimum 
and maximum, or median and interquartile interval (IQR) were 
used, according to distribution. For categorical variables the 
number and corresponding percentages were reported. Statisti-
cal analysis was performed with Excel.

Results

Within the study period, 995 implants were placed. The pa-
tients had a mean age of 25.8 years (14-47 years) and a mean 
BMI of 25.7 kg/m2 (SD 5.4 kg/m2), ranging from 14.9 to 50 kg/
m2; 29% were overweight and 19% obese at the time of implant 
placement.

With regard to previous contraceptive use, 53.2% of 
women had used some contraceptive method prior to implant 
placement: oral contraceptives were the most frequent meth-
od (39.9%; n=211), followed by the use of condoms (30.3%; 
n=160), injectable contraceptives (11.5%; n=61) and copper 
intrauterine device (9.8%, n=52).

As for obstetric history, 16.9% had no children, in 1/3 of 
cases due to abortion; 83.1% (n=753) already had children, of 
which 25.4% (n=191) had three or more children.

Median follow-up duration was 998 days (IQR 359-1098 
days). Complete three-year follow up was achieved in 207 
women (20.8%).

The single-rod implant was 100% effective in preventing 
pregnancy.

Amenorrhoea was the most common bleeding pattern, re-
ported in 47%, (n=177); infrequent bleeding was present in 
20% (n=84), followed by prolonged bleeding (n=51) and regu-
lar bleeding (n=43), each reported in 11%, and frequent bleed-
ing in 10% (n=40).

Side effects were documented in 121 women (12%); of 
which 4.1% (n=5) corresponded to arm insertion-site infection.

Weight changes were present in 36.6% (n=140). Of these, 
24.3% lost weight (n=34), 43.6% gained up to 5kg (n=61), 
20% gained 5–10kg (n=28), and 12.1% gained more than 10kg 
(n=17).

Headache was reported in 14.1% of women (n=112). It 
was always present in 55 (49.1%) and sometimes present in 37 
(33%), while 20 (17.9%) had headaches only at the beginning.

Acne worsened in 20.4% (n=30) and showed no changes 
in 79.6% (n=117); 68.3% had no changes in libido; whilst de-
creased libido was reported by 31.7% of women (n=46).

Of the 42.1% patients whose mood changed (n=61), 82% 
reported bad moods, 8.2% became irritable, 1.6% felt de-
pressed, and 8.2% experienced both irritability and depression.

Arm pain was reported in 26% of women (n=95). It was 
always present in 29.5% (n=28) and occurred occasionally in 
2.1% (n=2), whereas in 68.4% (n=65) it was present after im-
plant placement but disappeared within 20 days.

Arm insertion-site infection was recorded in 5 patients, and 
necessitated implant extraction. Skin changes at the insertion 
site were observed in one patient and were treated conserva-
tively with outpatient oral antibiotic treatment. Thirty-seven 
implants were removed before completing three years from 
placement (discontinuation rate: 3.7%), in 83.8% this was due 
to implant-related side effects. 

The median time to implant removal was 210 days (IQR 
136-585 days). The main reason for discontinuation was pro-
longed bleeding (n=10), accounting for 27% of implant remov-
als, followed by weight gain (21.6%, n=8). The reasons for 
discontinuation are summarized in Table 1.
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The analysis of patient satisfaction showed that 75.8% were 
very satisfied with the single-rod subdermal contraceptive im-
plant and 21.9% were neither satisfied nor dissatisfied. The pa-
tients who were dissatisfied with the method (2.3%) included 
those who presented prolonged bleeding, weight gain or severe 
side effects.

Discussion

Despite increasing availability of contraceptive methods, 
unplanned pregnancies remain a global problem, accounting 
for up to 30% of all known pregnancies. Various strategies 
have been proposed to reverse this worrying trend, especially 
increased use of long-lasting reversible contraceptives [12,13].

Implanon® is an effective contraceptive method with a sim-
ilar Pearl index during typical (0.05-3.0%) versus perfect use 
(0.05-0.6%); it shows the highest efficacy of all contraceptive 
methods [7]. Although no pregnancies were recorded in our 
study, others have reported pregnancies associated with fail-
ure during implant insertion, implant expulsion and interaction 
with hepatic enzyme-inducing medicines [14]. These findings re-
inforce the need to provide doctors with guidelines and training 
in Implanon® insertion.

Implanon® use reported in the international literature was 
associated with the following bleeding irregularities: amen-
orrhoea (22.2%), infrequent (33.6%), frequent (6.7%) and/or 
prolonged bleeding (17.7%) [10]. Conversely, the most frequent 
bleeding pattern in our population was amenorrhoea, account-
ing for almost 50% of bleeding patterns.

Treatment discontinuation rates range from 11 to 20% [11] 
and seem to depend on patients’ socioeconomic status and lev-
el of education. Thus, more developed countries have higher 
discontinuation rates than those seen in developing countries 

[15]. Our cohort’s discontinuation rate is way below the values 
reported in the literature, possibly due to the fact that the cohort 
included low-income and low educational level patients from a 
public health setting. As described by other authors, prolonged 
bleeding was the most common patient-perceived reason for 

early removal, accounting for 1/3 of implant-related discontin-
uations [10].

In our cohort, side effects were infrequent, and usually 
mild. Serious adverse effects were rare, but their presence was 
responsible for early implant removal and dissatisfaction with 
the method. In the international literature, Implanon® was re-
moved prematurely in 24% of patients, primarily because of 
side effects (20%) [16].

The high satisfaction rate found in our study may be due 
to the effectiveness of the treatment, its low side-effect rate, 
and the fact that the subdermal single-rod implant does not 
require, on the part of the patient, commitment and respon-
sibility for daily oral contraceptive intake; in Argentina, oral 
contraceptives show a high rate of method abandonment and 
are frequently used incorrectly in low-income populations. To 
our knowledge, this is the largest published study conducted in 
Argentina on the use of the subdermal single-rod contraceptive 
implant. However, this study has its limitations, due to possible 
recall and information bias.

Conclusions

Implanon® is an effective long-term method for reducing 
unplanned pregnancies. Its side effects are usually mild. The 
main reason for discontinuation is bleeding-pattern change. 
Side effects and modifications in bleeding patterns should be 
discussed with the patient prior to placement to decrease dis-
continuation due to non-severe side effects.
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