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ABSTRACT
Objective:  To investigate safety and effectiveness of NOMAC-E2 and levonorgestrel-containing COCs 
(COCLNG) in users over 40.
Methods:  In this large, observational study, new users1 of NOMAC-E2 and COCLNG were recruited in 
Europe, Australia, and Latin America and followed-up via questionnaires. Incidence of venous 
thromboembolism (VTE) was expressed as incidence rate (IR; events/104 women-years [WY]). 
Unintended pregnancy was expressed by the Pearl Index (PI; contraceptive failures/100 WY). Mood 
and weight changes were defined as mean changes in mood score and percentage of body weight.
Results:  Overall, 7,762 NOMAC-E2 and 6,059 COCLNG users over 40 were followed-up. NOMAC-E2 
showed no increased VTE risk compared to COCLNG; confirmed events: 5 NOMAC-E2 (IR 5.9; 95% CI, 
1.9–13.7) vs 4 COCLNG (IR 5.9; 95% CI, 1.6–15.1). Unintended pregnancy did not differ substantially 
between cohorts; confirmed events: 4 NOMAC-E2 (PI 0.05; 95% CI, 0.01–0.13) vs 5 COCLNG (PI 0.08; 
95% CI, 0.03–0.18). No differential effect on mood and weight was observed between cohorts.
Conclusions:  NOMAC-E2 can be considered a valid alternative to COCLNG in perimenopausal women.

Introduction

Perimenopause is the transitional time around menopause begin-
ning in the years prior to menopause and ending 12 months 
after the final menstrual period [1]. Women in perimenopause 
are on average 40 to 50 years old and can experience irregular 
menstrual cycles, bleeding problems and first onset of meno-
pausal symptoms such as hot flashes and vaginal dryness [2]. 
During the transition to menopause, the ovarian reserve and 
fertility decline. However, perimenopausal women can still 
become pregnant and unintended pregnancy in this age group 
is associated with increased maternal mortality, spontaneous 
abortion, fetal anomalies and perinatal mortality [3,4]. Thus, 
women in perimenopause still require effective contraception.

In addition to their contraceptive effect, combined oral con-
traceptives (COCs) offer various health benefits that can be 
particularly relevant for women in perimenopause [5], such as 
the reduction of irregular cycles, painful or heavy menstrual 
bleeding [6,7]. Age per se is not a contraindication of COC use, 
though certain potential risks with the use of COCs increase 
with age (predominantly the risk of venous thrombosis and of 
myocardial infarction) [8]. Guidelines thus do not recommend 
the use of COCs in older women in the presence of other car-
diovascular risk factors (e.g. in women over 35 years, smoking 
more than 15 cigarettes a day) [9] but state that women without 
contraindications may use COCs for contraception up to the 
age of 50 [10].

NOMAC-E2 is a fixed dose COC containing 2.5 mg of the 
progestin nomegestrol acetate and 1.5 mg of 17β-estradiol (a 
synthetic analogue of endogenous estrogen) and is taken for 
24 days followed by 4 days of placebo. At dosages of 1.5 mg/day 
or more, NOMAC effectively suppresses gonadotropic activity 
and ovulation in women of reproductive age [11].

Post-authorization safety studies (PASS) investigate the fre-
quency of already known adverse events and possible rare 
adverse events in a patient population that is typical of real-life 
users [12]. The PRO-E2 study was conducted as a required PASS 
in accordance with Article 10a of the European Union (EU) 
Regulation 726/2004 and was aimed at investigating the cardio-
vascular and other health risks associated with the use of 
NOMAC-E2 compared with the use of levonorgestrel-containing 
COCs (COCLNG) during standard clinical practice. The study 
results showed that NOMAC-E2 use was not associated with a 
higher risk of thromboembolic events [14] and showed a statis-
tically significant better effectiveness [13] compared with 
COCLNG. The mean age of participants in the PRO-E2 study 
was 30.1 years. To specifically investigate NOMAC-E2 safety and 
effectiveness in perimenopausal women, we analyzed a PRO-E2 
subpopulation of participants over 40 years.

Materials and methods

PRO-E2 was a large, multinational, controlled, prospective, active 
surveillance study. New users (starters2 and restarters3) of 
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NOMAC-E2 and COCLNG were followed for up to 2 years in 12 
countries in Europe, Australia, and Latin America. The main 
clinical outcome of interest was venous thromboembolism (VTE), 
specifically deep venous thrombosis (DVT) of the lower extrem-
ities and pulmonary embolism (PE) in women without 
pre-defined risk factors at study entry (i.e. pregnant within 
3 months of treatment initiation, a history of cancer/chemother-
apy or an increased genetic risk of VTE4). Secondary objectives 
included unintended pregnancy, weight change and mood change. 
Ethical approval was obtained as required by local law and an 
independent Safety Monitoring and Advisory Council (SMAC) 
monitored the study.

The PRO-E2 study methodology was described in detail pre-
viously [13,14]. Briefly, women were recruited by health care 
professionals (HCPs) during routine clinical practice. All women 
newly prescribed an eligible COC5 could participate if they had 
not used a COC in the past 2 months, signed an informed 
consent form and completed a baseline questionnaire in the 
local language. Outcomes of interest were captured by direct 
contact with the study participants and validated via attending 
physicians. VTE outcomes were subjected to blinded adjudica-
tion, as described previously [14].

Baseline survey and follow-up

Women completed a baseline questionnaire to capture demo-
graphic data (age, weight, height), reason(s) for their COC pre-
scription (contraceptive reasons only, contraceptive and 
non-contraceptive reasons, non-contraception reasons only), 
gynecological history, personal and family medical history, con-
comitant medication, exposure to hormonal contraceptives and 
lifestyle factors. Follow-up questionnaires were sent to women 
via mail or e-mail at 6, 12, and 24 months after study inclusion 
to capture data on contraceptive use, pregnancy, and the occur-
rence of the outcomes of interest.

Evaluation

In the PRO-E2 study, a non-inferiority design with an upper 
limit of the 95% confidence interval (CI) on a hazard ratio (HR) 
of 1.5 was used for assessing the risk of VTE. Time-to-event 
analyses of VTE and unintended pregnancy were carried out 
for the overall cohort based on Cox regression analyses to yield 
crude and adjusted HR for NOMAC-E2 vs. COCLNG [13,14].

As the number of confirmed events in the sub-population over 
40 years was too low for allowing a meaningful time-to-event 
analysis, only incidence rates (IR) are presented in this manuscript. 
The incidence of VTE is expressed as IR including 95% CI based 
on the occurrence of new cases per 104 women-years (WY) and 
the incidence of unintended pregnancy is measured by the Pearl 
Index (including 95% CI), which calculates the number of con-
traceptive failures per 100 WY of exposure.

Pregnancy events were assigned to the exposure at the time 
of conception (which may have differed from the COC pre-
scribed at study entry). Only first confirmed6 pregnancies during 
study participation were included. Confirmed pregnancies were 
included regardless of the reasons for contraceptive use (e.g. 
contraceptive or non-contraceptive reasons) reported by study 
participants at baseline7.

The mean change in percentage of body weight was calculated 
by comparing the body weight at each follow-up time point to 
the body weight at baseline. Baseline and follow-up question-
naires contained mood-related questions. The responses to these 

questions were transformed into a mood score scaled from 0 to 
100 (with a higher score indicating a better mood) and score 
changes from baseline to each follow-up time point were com-
pared. Changes in body weight and mood score were calculated 
for constant users (i.e. women who continued using their base-
line prescription through follow-up).

Results

Out of 91,313 women who began using an eligible COC at 
baseline, 44,559 women were initially prescribed with NOMAC-E2 
and 46,754 with COCLNG. Of these, 7,762 NOMAC-E2 users and 
6,059 COCLNG users were over 40 years old. Table 1 shows the 
regional distribution of study participants in this age group. 
Most participants over 40 in both cohorts came from Russia 
(40.7% and 46.3% in the NOMAC-E2 and COCLNG cohort, 
respectively) and Italy (35.0% and 27.3% in the NOMAC-E2 and 
COCLNG cohort, respectively).

Baseline characteristics

There were no substantial differences between the cohorts with 
respect to most baseline characteristics (Table 2). Mean weight 
(NOMAC-E2: 66.3 kg; COCLNG: 66.9 kg) and mean body mass 
index (BMI, NOMAC-E2: 24.4; COCLNG: 24.7) were very similar 
in both cohorts. A slightly lower proportion of NOMAC-E2 
users reported ever having been pregnant (NOMAC-E2: 85.6%; 
COCLNG: 90.0%). Cohorts were very similar in relation to car-
diovascular risk factors (smoking, high blood pressure, personal 
and family history of cardiovascular disease) as well.

At study entry, 43.5% of NOMAC-E2 users and 47.9% of 
COCLNG users reported taking the prescribed COC for contra-
ceptive reasons only. Contraceptive and/or non-contraceptive 
reasons were reported by 54.4% and 50.4% of NOMAC-E2 and 
COCLNG users, respectively. The most frequent non-contraceptive 
reasons were cycle regulation (NOMAC-E2 43.5% vs COCLNG 
46.1%), heavy and/or prolonged menstrual bleeding regulation 
(NOMAC-E2 36.1% vs COCLNG 32.2%) and painful menstrual 
bleeding (NOMAC-E2 22.9% vs COCLNG 22.4%).

NOMAC-E2 users reported having a slightly higher level of 
education, with 42.7% having had more than a university 
entrance level education compared to 37.3% of COCLNG users.

Only a minor proportion of all COC users reported suffering 
from depression requiring treatment (3.8% of NOMAC-E2 users 
and 3.2% of COCLNG users).

Table 1. R egional distribution (country) of women over 40 years at study entry 
by user cohort.

NOMAC-E2 COCLNG Total

Number (%) of 
women

7,762 (100%) 6,059 (100%) 13,821 (100%)

Europe
  Germany 184 (2.4%) 239 (3.9%) 423 (3.1%)
  Spain 595 (7.7%) 329 (5.4%) 924 (6.7%)
 A ustria 16 (0.2%) 17 (0.3%) 33 (0.2%)
  France 28 (0.4%) 11 (0.2%) 39 (0.3%)
 I taly 2,717 (35.0%) 1,656 (27.3%) 4,373 (31.6%)
  Poland 494 (6.4%) 421 (6.9%) 915 (6.6%)
  Sweden 4 (0.05%) 4 (0.07%) 8 (0.06%)
 R ussia 3,161 (40.7%) 2,807 (46.3%) 5,968 (43.2%)
  Hungary 441 (5.7%) 320 (5.3%) 761 (5.5%)
Australia 18 (0.2%) 14 (0.2%) 32 (0.2%)
Colombia 104 (1.3%) 241 (4.0%) 345 (2.5%)
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Venous thromboembolism

The primary outcome of PRO-E2 was VTE (DVT of the lower 
extremities and PE). Over the course of 8,525 WY and 6,764 
WY of follow-up, 5 and 4 confirmed VTEs were observed in 
women over 40 from the NOMAC-E2 and COCLNG cohorts, 
respectively. The VTE incidence rates per 10,000 WY by user 
cohort were very similar in both cohorts (5.9/10,000 WY; 95% 
CI, 1.9–13.7 for NOMAC-E2 and 5.9/10,000 WY; 95% CI, 1.6–
15.1 for COCLNG), as shown in Figure 1a.

Unintended pregnancy

As expected in this age category, unintended pregnancy rates 
were low and did not differ substantially between cohorts. Overall, 
there were 4 confirmed unintended pregnancies in NOMAC-E2 
users (0.05 per 100 WY; 95% CI, 0.01–0.13) and 5 in COCLNG 
users (0.08 per 100 WY; 95% CI, 0.03–0.18) (Figure 1b).

Effects on weight and mood

Constant users of NOMAC-E2 had a mean change in body 
weight of 0.2% (SD ±9.77), 0.5% (SD ±9.47), and 1.7% (SD 
±9.97) at 6, 12 and 24 months after study entry, respectively. 
Constant users of COCLNG had a mean body weight change 
in 0.8% (SD ±10.97), 1.4% (SD ±11.16) and 1.9% (SD ±11.33) 
at 6, 12 and 24 months after study entry, respectively (Figure 
2a). Notably, the standard deviations were large and the mar-
ginal trend of body weight increase was in the same order of 
magnitude as the average human weight gain with aging [15].

Mean changes in mood score did not differ substantially in 
both cohorts (Figure 2b). Changes from baseline to follow-up 

were only minor and standard deviations were large; NOMAC-E2: 
3.4 (SD ±19.80), 4.0 (SD ±19.64), and 5.2 (SD ±19.68) and 
COCLNG: 3.1 (SD ±20.38), 3.5 (SD ±19.95), and 3.2 (SD ±19.51) 
score change from baseline to 6-, 12- and 24-months follow-up, 
respectively.

Discussion

Women transitioning to menopause are still potentially fertile 
and require effective contraception, especially because unintended 
pregnancy in this age group is associated with higher risks. At 
the same time perimenopause is a peak stage in life for men-
strual dysfunction and a time when menopausal symptoms may 
commence [16]. All these factors may influence contracep-
tive choice.

This subpopulation analysis of the PRO-E2 study showed that 
around half of the participating women over 40 (slightly more 
in the NOMAC-E2 cohort) reported to use their COC for con-
traceptive and/or non-contraceptive reasons. The most frequent 
non-contraceptive reasons comprised cycle regulation, heavy and/
or prolonged menstrual bleeding regulation and painful men-
strual bleeding. This indicates that women in this age group 
might seek for a contraceptive that is both effective and bene-
ficial for the management of perimenopausal symptoms. 
Approximately 90% of women experience changes in their men-
strual patterns for 4 to 8 years before complete menopause is 
reached [5]. A multicenter, randomized, double-masked study 
showed that, as long as other underlying causes are eliminated, 
menstrual cycles can be effectively controlled by using COCs in 
80% of cases [6]. Another randomized trial has shown that 
COCs can reduce the amount of menstrual bleeding by approx-
imately 40% [7].

Table 2.  Selected baseline characteristics of women over 40 years by user cohort.

NOMAC-E2 COCLNG Total

Number (%) of women 7,762 (56.2) 6,059 (43.8) 13,821 (100)
WY (%) 8,525 (40.1) 6,764 (31.8) 21,241* (100)
Weight (kg)
  Mean (SD) 66.3 (11.62) 66.9 (11.98) 66.6 (11.78)
BMI (kg/m2)
  Mean (SD) 24.4 (4.08) 24.7 (4.29) 24.6 (4.18)
Current smoker, n (%) 1,263 (16.3) 1,017 (16.8) 2,280 (16.5)
  Heavy smoker (>15 cigarettes per day) 213 (2.7) 150 (2.5) 363 (2.6)
High blood pressure (treated), n (%) 240 (3.1) 189 (3.1) 429 (3.1)
Deep venous thrombosis (DVT), n (%) 19 (0.2) 12 (0.2) 31 (0.2)
Pulmonary embolism (PE), n (%) 1 (0.01) 2 (0.03) 3 (0.02)
Myocardial infarction (MI), n (%) 1 (0.01) 7 (0.1) 8 (0.06)
Stroke, n (%) 3 (0.04) 2 (0.03) 5 (0.04)
Family history of VTE (DVT or PE), n (%) 314 (4.0) 228 (3.8) 542 (3.9)
Ever been pregnant (gravidity), n (%) 6,645 (85.6) 5,455 (90.0) 12,100 (87.5)
  Thereof at least one live birth (parity), n (%) 6,465 (97.3) 5,310 (97.3) 11,775 (97.3)
Reasons for COC prescription at study entry, n (%)
 C ontraception only 3,380 (43.5) 2,901 (47.9) 6,281 (45.4)
 C ontraceptive and/or non-contraceptive reasons 4,226 (54.4) 3,056 (50.4) 7,282 (52.7)
  Thereof cycle regulation, n (%) 1,837 (43.5) 1,408 (46.1) 3,245 (44.6)
  Thereof painful menstrual bleeding, n (%) 968 (22.9) 686 (22.4) 1,654 (22.7)
  Thereof heavy and/or prolonged menstrual bleeding, n (%) 1,524 (36.1) 983 (32.2) 2,507 (34.4)
 N on-contraceptive reasons only 1,384 (17.8) 958 (15.8) 2,342 (16.9)
Education level, n (%)
 L ess than university entrance level 1,045 (13.5) 1,143 (18.9) 2,188 (15.8)
  University entrance level 3,391 (43.7) 2,643 (43.6) 6,034 (43.7)
  More than university entrance level 3,311 (42.7) 2,261 (37.3) 5,572 (40.3)
Depression requiring treatment, n (%) 296 (3.8) 194 (3.2) 490 (3.5)

Note: Data privacy regulations in Germany restricted the capture of date of birth information to the year of birth only. 
The day and month of birth for patients in that country were set to 1st July.

*Describes WY from the whole study population, including women who stopped using hormonal contraceptives (ex-use) 
or switched to other contraceptives during the follow-up period
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Baseline characteristics of women over 40 in the PRO-E2 study 
with regards to BMI, cardiovascular risk factors, gynecological and 
medical history did not differ substantially between cohorts, apart 
from minor differences in relation to parity and educational level.

Although the overall number of VTE and unintended preg-
nancy events was low in both cohorts, the presented subpopu-
lation analysis in women over 40 indicated no substantial 
differences between women using NOMAC-E2 or COCLNG in 
VTE risk and contraceptive effectiveness. Furthermore, we 
observed no differential effect on mood or weight changes 
between cohorts. This might be particularly relevant for women 
in this age group, as the hormonal changes in perimenopause 
often come along with mood swings or weight gain. The results 
sustain the possible use of a pill with a similar VTE risk com-
pared to pills with LNG but having a better metabolic profile, 
as was previously shown [17–19].

Study-specific limitations have been described previously 
[13,14]. Briefly, besides the usual limitations of observational 
research [20], the PRO-E2 study had a higher loss to follow-up 
(LTFU) rate than in previous similar studies. This resulted in part 
from implementing the GDPR in May 2018 and emergence of 
the SARS-CoV-2 pandemic toward the end of the study. Another 
limitation was that a direct comparison with a COCLNG, which 
has the same 24/4 day regimen as NOMAC-E2, was not possible, 
as such a preparation is not currently on the market [21]. Mood 
outcome was derived solely from self-reported information given 

by participants in response to specific questions as part of the 
baseline and follow-up questionnaires and was not further vali-
dated by clinical records or contact with treating physicians.

The study benefited from several strengths. Only new users 
(first-ever users of an eligible COC or restarting use after a 
break of at least 2 months) participated; selection bias introduced 
by the inclusion of prevalent users was eliminated. Relying upon 
patient reports ensured that almost all outcomes of interest were 
captured. The study design also enabled the capture of important 
potential confounders such as age, BMI, gravidity, and education 
level. Furthermore, it captured precise information on COC use 
(specific COCs, stopping and switching patterns) and women 
contributed WY to several (sub-)cohorts depending upon their 
real-life use. Study participants were recruited by a broad range 
of HCPs (e.g. gynecologists, general practitioners, midwives) and 
all eligible new users could participate (e.g. there were no med-
ical inclusion or exclusion criteria). Therefore, the generalizability 
of the results to the general population is high.

Conclusions

NOMAC-E2 compares to COCLNG in perimenopausal women in 
clinical practice with regards to VTE risk, contraceptive effec-
tiveness and effects on mood and body weight and can thus be 
considered a valid alternative to COCLNG, which is often 

Figure 1.  (a) Incidence rates of VTE (deep venous thrombosis of the lower extremities and pulmonary embolism) by user cohort and (b) Contraceptive failure 
rates by user cohort.

Figure 2.  (a) Change in weight after study entry by user cohort and (b) Change in mood score after study entry by user cohort.
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recommended by guidelines as first line treatment. In conclusion, 
both COCs are indicated and proved to be safe contraceptives 
in perimenopausal women.

Notes

	 1.	 First-ever users of an eligible COC or restarting with an eligible 
COC (same COC as before or a new COC) after a break of at 
least 2 months.

	 2.	 First-ever users of an eligible COC
	 3.	 Restarting with an eligible COC (same COC as before or a new 

COC) after a break of at least 2 months
	 4.	 This definition of the primary outcome and the exclusion of 

women with pre-defined risk factors conformed with requirements 
of the Pharmacovigilance Risk Assessment Committee of the EMA 
for this study.

	 5.	 1) NOMAC-E2, 2) COCLNG monophasic preparation containing 
20-30mcg of ethinylestradiol, 3) COCLNG multiphasic preparation 
containing up to 40mcg of ethinylestradiol. LNG concentrations 
ranged from 90 to 150 mcg depending on COC formulation.

	 6.	 If there was ambiguity concerning the date of conception or COC 
use, the woman and/or her HCP were contacted for clarification. 
The consent form included permission to contact any treating 
physician to follow up on specific outcomes.

	 7.	 Study participants reported their reason(s) for COC use only at 
study entry; their reason(s) for use may have changed during 
follow-up (e.g. a woman who began using a COC for contracep-
tive only reasons may have experienced a relationship change and 
continued using the COC for non-contraceptive reasons).

	 8.	 Died 19 April 2016.
	 9.	 Died 19 November 2019.
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