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Abstract. – OBJECTIVE: The current post-mar-
ket study aimed at analyzing women’s menstrual 
bleeding intensity, vaginal infections, and quality 
of life parameters using the contraceptive vagi-
nal ring Ornibel®.

PATIENTS AND METHODS: In Germany and 
Spain, a multicenter study of healthy female adults 
(n=211) aged 18 to 45 used the vaginal ring Orni-
bel® for at least six months. Data collection was 
conducted using a patient questionnaire. The men-
strual bleeding intensity was analyzed using visual 
analog scales (VAS). A Chi-square linear trend test 
assessed associations between quality-of-life pa-
rameters and continuation and recommendation of 
vaginal ring use.

RESULTS: Three out of four women experienced 
six menstrual bleedings during the first six months 
of using the vaginal ring, with a median duration 
of four days during the study. The use of the vagi-
nal ring led to a significant reduction in menstrual 
flow intensity (from 60 VAS points to 40 VAS points, 
p<0.001). In the German cohort, it was shown that 
dysmenorrhea and unscheduled bleeding and spot-
ting were reduced with the use of Ornibel® as well.

Most women (93.7%) agreed or strongly 
agreed that the vaginal ring was easy to insert, 
and its use was rated as comfortable or very 
comfortable by 97.5%. Both parameters were sig-
nificantly associated with the continuation of the 
ring (easy to insert p=0.01, feeling comfortable: 
p=0.002) or its recommendation (easy to insert 
p=0.002, feeling comfortable: p=0.002). 

CONCLUSIONS: The observational data 
demonstrate that the contraceptive vaginal ring 
provides high acceptability and comfort. It is a 
well-accepted contraceptive method charac-
terized by high efficacy and positive effects on 
cycle control.
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Introduction

Because the vaginal epithelium can absorb ste-
roid hormones and the capacity of elastomers to 
release hormones, vaginal rings have been devel-
oped since the 1960s1. Since then, the develop-
ment of vaginal rings has become a success story 
as more and more women appreciate the use of 
vaginal rings for contraception2,3. Besides vaginal 
rings being easy to use, user-controlled, and pro-
viding effective contraception, they have several 
advantages compared to oral contraceptives: the 
release of the hormones is nearly constant, allow-
ing for lower dosages that may reduce potential 
side effects. In addition, the bioavailability is en-
hanced due to the vaginal route, and cycle control 
is improved1,4. Further, the vaginal way avoids po-
tential adverse effects of gastrointestinal disorders 
and lowers possible interactions with other medi-
cations as there is no hepatic first-pass effect1. 

Three different types of contraceptive vaginal 
rings are currently on the market: a progesterone 
ring for breastfeeding women5, a combined ring 
containing progesterone acetate and ethinylestra-
diol6, and the vaginal ring combining ethinylestra-
diol (EE) and etonogestrel (ETO). The latter is the 
most used contraceptive vaginal ring. It is charac-
terized by a high contraceptive efficacy, reason-
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able cycle control, a safety profile, and increased 
user acceptability7,8. The ETO/EE combined ring 
is a transparent, ring-shaped device containing 
11.7 mg ETO and 2.7 mg EE while releasing, on 
average, 120 mg ETO and 0.015 mg EE within 24 
h when inserted into the vagina. The ring called 
NuvaRing® was first marketed in 20017, while in 
2017, a second ETO/EE containing contracep-
tive vaginal ring, called Ornibel®, was approved. 
Although Ornibel® received its approval as a ge-
neric drug and both ETO/EE rings have a similar 
external appearance, they differ slightly in their 
polymer composition and the amount of active in-
gredients. The nominal dose is 11.0 mg ETO and 
3.47 mg EE for Ornibel®. Nevertheless, bioequiv-
alence to NuvaRing® has been demonstrated9. 

Women’s acceptability and satisfaction with a 
contraceptive method are critical for good compli-
ance and essential for continuation with the con-
traceptive method. Therefore, it also determines 
the effectiveness of a contraceptive method. In a 
recently conducted systematic review10, the ac-
ceptability and satisfaction of contraceptive vagi-
nal rings in clinical studies have been evaluated. A 
common finding was that ring handling was high, 
including the insertion, removal, and reinsertion. 
NuvaRing is the most studied vaginal ring. Data11 
indicate high satisfaction with its use which is also 
mirrored by the continuation of its use. 

For the vaginal ring, Ornibel®’s first post-mar-
ket data were obtained in a German study. Data 
indicated that the vaginal contraceptive ring Or-
nibel® is a well-accepted method providing high 
efficacy, high satisfaction, and user comfort for 
the patients12. The current work aims at extending 
the existing data on Ornibel® with a new data set 
obtained in a further retrospective study.

Patients and Methods 

Study Design
This is a pooled analysis of two post-authori-

zation, observational, retrospective, multi-center 
studies conducted in Germany between October 
2018 and May 2019 in 13 centers and Spain in 18 
centers between October 2019 and January 2020. 

For the study, 211 women who had been us-
ing the contraceptive vaginal ring Ornibel® for a 
minimum of 6 months were recruited. The eligi-
bility criteria for inclusion were: age ≥ 18 and ≤ 
45 years, use of Ornibel® for at least six months 
as a contraceptive method and signed informed 
consent. The main exclusion criteria were: BMI 

> 30 kg/m², migraine, history of cardiovascular 
events or advanced hypertension or diabetes, un-
diagnosed vaginal bleeding, or chronic or acute 
diseases like pancreatitis or hepatitis (Figure 1).

Participants gave their written informed con-
sent. Afterward, women were asked to complete 
a questionnaire to document parameters regarding 
their quality of life, menstrual cycle profile, and 
vaginal infections. The assessment period was de-
fined as the first six months of Ornibel® use. If 
women had been using the vaginal ring for more 
than six months, they were also asked to docu-
ment their experience during the first six months 
of use. Additionally, demographic data, medical 
history, concomitant medications, and any (se-
vere) adverse events that occurred during the use 
of the vaginal ring were documented. Some data 
were only reported by the German study cohort, 
including data on the use of non-steroidal anti-
phlogistics and data on unscheduled bleedings 
and spotting, and dysmenorrhea. 

The pooled analysis of this study aimed at eluci-
dating the menstrual bleeding profiles, the quality of 
life, safety, and tolerability of women using the vag-
inal ring over an observation period of six months. 

Study Medication
The vaginal ring Ornibel® (Exeltis Healthcare 

SA, Spain) is a combined contraceptive contain-
ing etonogestrel (11.00 mg) and ethinylestradiol 
(3.47 mg). It is recommended that Ornibel® should 
be left in the vagina continuously for three weeks 
once the ring is inserted. After three weeks, the 
ring must be removed. After a ring-free interval of 
7 days, a new vaginal ring is inserted. 

Statistical Analysis
As described previously12, statistical analysis 

was performed as follows. In brief, a test for nor-
mal distribution was achieved for all quantitative 
and semi-quantitative data using the Kolmogor-
ov-Smirnov test. The visual analog scale (VAS) 
assessment (menstrual flow and cramping pain) 
did not show a normal distribution. Consequently, 
the Wilcoxon matched-pairs test was applied.

Ordinally and nominally scaled values were 
expressed as frequencies (absolute and percent) 
and compared in contingency tables. Association 
tests depended on the scaling of the data performed 
using the Chi-square test or the Chi-squared lin-
ear trend test. In case of the expected frequencies 
turned out to be too small, exact tests like Fisher 
or accurate linear trend tests were used. The Mc-
Nemar test was used to compare treatment times.
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All tests were two-sided with a significance lev-
el of 5%. Statistical analyses were performed using 
SPSS Statistics 25 (SPSS Inc., IBM Corp., Armonk, 
NY, USA). p < 0.05 was defined as significant.

Ethical Approval
Both studies were conducted following the 

Declaration of Helsinki and in compliance with lo-
cal and regulatory requirements. For the German 
study, the overall ethical approval was given on 
23.07.2018 by the Ethikkommission der Ärztekam-
mer Nordrhein, Germany, number 2018180 (Clini-
cal trial register: DRKS-ID: DRKS00014982. Date 
of registration: 06.08.2018). In addition, the ethical 
approval of each local study center was obtained. 
The Spanish study received its ethical approval on 
25.09.2019 and registered at the EC CEIm Hospital 
Clínico San Carlos. The current works represent a 
pooled analysis of both data sets.

Results

Baseline Data
211 women were screened for the study. Four 

were excluded due to BMI, age + migraine, mi-
graine, or vaginal bleeding. Two women did not 
fill out the patient questionnaire. 205 women 

were eligible for analysis. They had a mean age 
of 29.41 ± 7.33 years and a mean BMI of 22. 
84 ± 2.99 kg/m², women’s heart rate and blood 
pressure were within the normal range. Table I 
shows the baseline data of the women included 
in the study. In the German study cohort (n=100), 
none of the women used non-steroidal antiphlo-
gistics12. Previously, most women had used oral 
contraceptives (37%), followed by non-hormon-
al contraception (17%). Few women had used a 
progesterone-only pill (2%) or an intrauterine 
device (2%) before.

Cycle Control
Three of four women experienced six menstrual 

bleedings during the first six months of using the 
vaginal ring. The median bleeding duration was 
four days. About 60% of women experienced a 
bleeding duration of 4 days (35%) or 5 days (25%). 

While 71.43% of women’s use of the vaginal 
ring decreased menstrual flow, about 20.69% of 
patients reported no change and 7.88% a wors-
ening in the flow intensity. Overall, the use of 
the vaginal ring significantly reduced menstrual 
flow intensity. At baseline, a median VAS score 
of 60 was documented, while after the use of the 
ring, the median VAS score was reduced to 40 
(p<0.001) (Figure 2). The change in flow intensity 

Figure 1. Consort diagram of the study.
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occurred in over 90% of the cases within the first 
three months of ring use. 

The German cohort only assessed data on 
spotting and unscheduled bleedings and dysmen-
orrhea. As reported previously12, dysmenorrhea 
improved significantly with using the vaginal ring 
(median VAS score at baseline: 42.5; median VAS 
score after six months: 20), particularly within the 
first three months of use. In addition, there was 
a significant reduction in the number of women 
who experience unscheduled bleeding and spot-
ting from 21% to 12%. 

Vaginal Infections
Ten reports of vaginal infections occurred 

during the first six months of use. Seven were rat-
ed as light, while three were moderate. 

Quality of Life
The 89% of the women indicated that they 

planned to continue the ring. The primary reason 

for discontinuing the use of the vaginal ring was 
gestational desire. Nearly all women (97.5%) plan 
to recommend its further use. 

Most women strongly agreed (49.3%) or 
agreed (44.4%) that the ring was easy to insert, 
while about 98% of the women rated the use 
of the vaginal ring as comfortable (38.5%) or 
very comfortable (59%). Both parameters were 
significantly associated with the continuation of 
the vaginal ring (easy to insert p=0.01, feeling 
comfortable: p=0.002) or its recommendation 
(easy to insert p=0.002, feeling comfortable: 
p=0.002). Table II shows the rating of quali-
ty-of-life parameters. 

Nine out of 10 women indicated that ring use 
never affected daily activities, while ring use occa-
sionally affected daily activity in 10% of the wom-
en. None of the women rated interference with dai-
ly activities as “frequently” or “always”. For the 
parameter “ring use never or occasionally affected 
my daily activities”, there was a significant associa-
tion between the continuation of the ring (p=0.003) 
and its recommendation (p=0.005) (Table II).

While more than half of the partners never no-
ticed the ring during sexual intercourse (51.7%), 
about 36.6%, 4.9%, and 6.8% noticed the ring oc-
casionally, frequently, or permanently. While there 
is a significantly higher likelihood that the use of 
the vaginal ring will be continued by women whose 
partner never or sometimes noticed the ring during 
sexual intercourse compared to users that stated the 
vaginal ring was frequently or constantly noticed 
by the partner (p=0.035), there was no association 
found between the parameter “my partner noticed 
ring during sexual intercourse” and the recommen-
dation of the ring (p=0.10) (Table II).  

While 174 women never lost the ring during 
usage, 31 women indicated that ring loss oc-
curred. The parameter “ring lost during usage” 
neither influences the decision to continue the ring 
use (p<0.099) nor the recommendation of the ring 
(p<0.723) (Table II).

Figure 2. Box-whisker-plots displaying the visual ana-
logue scale (VAS) score for menstrual flow intensity before 
ring use (left boxplot) and after 6 months of ring use (right 
boxplot). Median reduction of 20 (p<0.001).

Table I. Baseline data of the women included in the study..

 Number of patients Mean ± SD Min Max

Age (years) 205 29.41 ± 7.326 18 45
Height (cm) 204 166.21 ± 6.442 147 188
Weight (kg) 204 63.179 ± 9.914 48 100
BMI (kg/m²) 204 22.841 ± 2.994 17.99 30
Heart rate 135 75.33 ± 8.057 50 100
Blood pressure (mmHg)    
Systolic 152 117.25 ± 11.374 90 160
Diastolic  152 73.67 ± 8.945 50 99
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Most women learned about the contraceptive 
vaginal ring from their physician (84.4%), fol-
lowed by friends (12.7%), media (2%), family 
(0.5%), and others (0.5%) (Table II).

Discussion

Findings and Interpretation
Globally, there is still an unmet need for con-

traceptive methods among women of reproduc-
tive age. Of about 1.1 billion women needing 
family planning, only about 842 million are using 
contraceptive methods, while 270 million cannot 
use modern methods13. It is estimated that about 
44% of worldwide pregnancies between 2010 and 
2014 were unintended14. The development and 
availability of new contraceptive methods are crit-
ical to targeting these unmet needs. An increased 
choice of contraceptive options has improved sex-
ual and reproductive health outcomes15. 

With the development of contraceptive vagi-
nal rings, women have the choice of a self-con-
trolled method with a low pearl index (0.65)7 and 

improved compliance when compared to oral 
contraceptives, as missed pill intake is avoided16. 
Mode of use and ease of management contrib-
ute to the effectiveness of a contraceptive meth-
od17,18. Noteworthy, about 94% and almost 98% 
of women agreed or strongly agreed that Ornibel® 
was easy to insert or rated the ring as comfortable 
or very comfortable to use. These high numbers 
match close with data from the recent literature. 
Studies investigating NuvaRing generally report-
ed a high satisfaction of 80 and 90%11. High con-
tinuation rates are shown within the current trial 
but are also known for NuvaRing®11. 

A randomized trial19 showed that cycle control 
was superior with the combined contraceptive 
ring containing EE/ETO vs. an oral ethinylestra-
diol and levonorgestrel combination. Similar find-
ings were also reported19 for women with heavy 
menstrual bleeding. Combined hormonal vaginal 
rings displayed better cycle control, and women 
had improved compliance compared to oral con-
traceptives. Duration of bleeding was reduced for 
the combined ring in 70% of women20, consistent 
with the data on bleeding intensity reported here. 

Table II. Rating of quality-of-life parameters.

Parameter Rating Frequency (n) Percentage (%)

Ring easy to insert Strongly agree 101 49.3
 Agree 91 44.4
 Disagree 11 5.4
 Strongly disagree 2 1.0
 Total 205 100.0
Using the ring was comfortable Very comfortable 121 59.0
 Comfortable 79 38.5
 Uncomfortable 5 2.4
 Total 205 100.0
Ring affected daily activities Never 185 90.2
 Occasionally 20 9.8
 Frequently  
 Always  
 Total 205 100.0
Ring noticed during sexual intercourse Never 106 51.7
 Occasionally 75 36.6
 Frequently 10 4.9
 Always 14 6.8
 Total 205 100.0
Ring lost during usage No 174 84.9
 Once 21 10.2
 Twice 9 4.4
 > 2 times 1 0.5
 Total 205 100.0
Learned about vaginal ring Medical professional 173 84.4
 Media 4 2.0
 Friends 26 12.7
 Family 1 0.5
 Others 1 0.5
 Total 205 100.0
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Both Ornibel® and NuvaRing® reduced the inci-
dence of intermenstrual bleeding12,20.

The current study reported the ring’s expulsion 
by 15% of the women. This number of ring loss-
es is slightly higher than the number that could 
be expected according to the summary of product 
characteristics. However, expulsions of vaginal 
rings are more frequently reported in observation-
al studies than in randomized control trials21 and 
might also explain the current findings.

Vaginal rings do not increase the risk for vagi-
nal infections22,23 and are supported by the current 
data. The users of Ornibel® showed even a lower 
infection rate12. Vaginal symptoms are commonly 
less reported in observational or pharmacokinetic 
studies than in randomized control trials; howev-
er, the findings of lower infection rates with Orni-
bel® also support in vitro data on microbial adher-
ence to the ring24.   

Strengths and Limitations of the Study
The strength of this clinical evaluation is that 

a multicenter international recording of clinical 
features when using the vaginal ring Ornibel® was 
described. The advantage of the polymer devel-
opment did not result in any significant clinical 
disadvantage. Moreover, the overall clinical im-
provement in the bleeding and quality of life can 
be considered a step forward for patients’ satisfac-
tion and adherence to the product with consecu-
tive improvements in contraceptive efficacy.

The study’s weakness is that this was, due to 
regulatory considerations, a retrospective study 
with a possible bias in patient selection.

The study supports the findings of the first 
clinical reports.

The data presented here support Müller et al25 
study, which described Ornibel® like having very 
low incidences of SAE, including VTEs and un-
intended pregnancies, during three years of “re-
al-life experience”. This constitutes a valuable ad-
vancement in the field of hormonal contraception. 

Open Questions and Future Research
Its beneficial safety aspects may also be im-

portant concerning recent challenges imposed by 
SARS-CoV-2 pandemia. Soon, this vaginal ring 
technology applying different polymers with ali-
phatic polyurethane in the core and 28% ethylene 
vinyl acetate in the membrane will also be used to 
deliver other hormones or drugs. In this segment, 
levonorgestrel or progesterone will add new con-
traceptive perspectives or may be used for contra-
ception or the luteal phase support.

In the future, it can be thought that vaginal 
contraceptive rings may play a role in preserving 
fertility in patients when being under oncological 
treatment, for example. The review published by 
Zaami et al26 describes, under other options, the 
use of combined hormonal contraceptives that 
allow the management of artificial reproductive 
techniques without compromising the health of 
these women as vaginal rings have a lower sys-
temic hormonal impact and no first-pass effect 
they can be considered as a helpful tool in this 
situation.

Finally, vaginal rings can also be used as ther-
apeutics in benign endocrine disorders like endo-
metriosis. Vercellini et al27 could demonstrate that 
the use of the ring was more effective in pain re-
duction compared to patches, especially in wom-
en with rectovaginal endometriosis and that the 
users very often well accepted long cycles.

Conclusions

The contraceptive vaginal ring demonstrates 
high user acceptability and comfort. It is a well-ac-
cepted contraceptive method characterized by 
high efficacy and positive effects on cycle control.
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