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Abstract

Background Cyproterone acetate 2 mg/ethinylestradiol

35 lg, an estrogen/progestogen treatment with anti-an-

drogenic properties, shares a thromboembolism risk with

combined hormonal contraceptives. Educational materials

(i.e., direct healthcare professional communication, patient

information card, prescriber checklist) were distributed to

physicians to increase risk awareness.

Objective The objective of this study was to measure

physician knowledge of thromboembolism risk of cypro-

terone acetate 2 mg/ethinylestradiol 35 lg and ascertain

whether physicians received the educational materials.

Methods A cross-sectional web-based physician survey of

recent prescribers of cyproterone acetate 2 mg/

ethinylestradiol 35 lg in Austria, the Czech Republic,

France, the Netherlands, and Spain was conducted. Sam-

pling targets for physician specialty were based on country-

specific prescribing patterns. Frequency of correct respon-

ses was calculated for 14 knowledge questions.

Results Among 759 physician respondents (37% of

obstetricians/gynecologists, 42% of general practitioners,

20% of dermatologists), 51% received one or more of three

educational materials. Knowledge was highest (C80%) for

symptoms of possible deep vein thrombosis, pulmonary

embolism, and cerebrovascular accident; most important

risk factors for thrombosis; use in smokers; indication for

moderate-to-severe acne; and understanding that cypro-

terone acetate 2 mg/ethinylestradiol 35 lg should not be

used for contraception alone. Knowledge varied for con-

traindications, myocardial infarction symptoms, other risk

factors for thrombosis, instructions regarding anticipated

prolonged immobilization, and selected concomitant med-

ical conditions. Knowledge was lower regarding prescrib-

ing cyproterone acetate 2 mg/ethinylestradiol 35 lg for

acne only after failure of topical therapy or systemic

antibiotics. Generally, knowledge did not vary by physi-

cian specialty, receipt of educational materials, number of

patients prescribed cyproterone acetate 2 mg/ethinylestra-

diol 35 lg in the previous 3 months, and years in practice.

Conclusions Knowledge was generally high for throm-

boembolism risk and varied for more complex or infre-

quent topics.
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Key Points

Physicians were surveyed to evaluate the receipt and

understanding of educational materials on the safe

use of cyproterone acetate 2 mg/ethinylestradiol

35 lg.

Although physicians’ receipt of the materials varied,

their knowledge of key safety information for

cyproterone acetate 2 mg/ethinylestradiol 35 lg was

high.

Future research should explore optimal means of

disseminating key safety information in the context

of risk-minimization activities.

1 Introduction

Diane�-35 [cyproterone acetate 2 mg/ethinylestradiol

35 lg (CPA/EE)], a combined estrogen/progestogen treat-

ment with anti-androgenic properties, was first authorized

in Europe in 1985 to treat androgenic conditions (i.e., acne,

seborrhea, hirsutism, and alopecia) [1]. In 2013, the French

National Agency for the Safety of Medicine and Health

Products suspended the marketing of Diane�-35 and its

generics, having attributed 125 cases of thrombosis and

four deaths to CPA/EE products during a review of

25 years of historical data in France [1, 2]. The suspension

of CPA/EE medications in France occurred in the midst of

more general controversy over the use of third- and fourth-

generation combined hormonal contraceptives [2, 3].

At the request of the French National Agency for the

Safety of Medicine and Health Products [4], the European

Medicines Agency’s Pharmacovigilance Risk Assessment

Committee (PRAC) reviewed data related to the risks of

thromboembolic events based on results from clinical

studies, pharmacoepidemiological studies, published liter-

ature, post-marketing experience on the safety of these

medications, and submissions from stakeholders [1]. The

PRAC determined that the risk of venous thromboem-

bolism with CPA/EE medications is 1.5–2.0 times higher

than for combined oral contraceptives containing levo-

norgestrel and may be similar to the risk associated with

contraceptives containing gestodene, desogestrel, or dros-

pirenone [1, 5]. Information on the risks of arterial

thromboembolism associated with these medications is

sparse but indicates that this risk is lower than the risk of

venous thromboembolism [5]. The review also identified

widespread off-label use of CPA/EE as a contraceptive

only and use of CPA/EE concomitantly with other hor-

monal contraceptives in multiple European countries [1].

Based on the review, the Coordination Group for Mutual

Recognition and Decentralised Procedures—Human

endorsed the recommendation of the PRAC,which concluded

that the benefits of CPA/EE outweigh the risks, provided that

several measures were taken to minimize the risk of venous

thromboembolism [6]. The indication for CPA/EE was

revised to the treatment of moderate-to-severe acne related to

androgen sensitivity (with or without seborrhea) and/or hir-

sutism in women of reproductive age [1]. For the treatment of

acne, CPA/EE should be used only after topical therapy or

systemic antibiotic treatments have failed [1]. Cyproterone

acetate 2 mg/ethinylestradiol 35 lg should not be used in

combination with other hormonal contraceptives [1].

The PRAC also recommended that educational materials

[i.e., a direct healthcare professional communication

(DHPC), patient information card, and prescriber checklist]

be distributed to physicians focusing on thromboembolism

and its risks factors, signs, and symptoms and contraindi-

cations relevant to thromboembolism. Marketing autho-

rization holders were required to evaluate the effectiveness

of these risk-minimization communications and to publish

the results of the evaluation. Five European countries were

selected for this evaluation: Austria, the Czech Republic,

France, the Netherlands, and Spain. No evaluations were

conducted outside of the European Union.

After the outcome of the PRAC referral procedure and

finalization of the educational materials, translation and

country-specific dissemination of the educational materials,

as well as the target groups of healthcare providers in each

country, were subsequently agreed with the respective

national competent authorities. The national competent

authority approval timelines varied between member

states; first approvals were gained in July 2014 in Austria

and the Czech Republic, whereas there was a delay in

approval in Spain owing to the regulatory review, which

was received in April 2015. Educational materials were

disseminated through various channels (e.g., post-mailed

hard copies, sales representatives, country websites). The

timing of dissemination varied by country, from July 2014

in the Czech Republic to April 2015 in Spain. The time

from distribution of the educational materials to the start-

up of data collection ranged from approximately 5 months

in Spain to 13 months in France.

The current study was classified as a post-authorization

safety study conducted to address the European Medicine

Agency’s requests for an evaluation of the effectiveness of the

educational materials related to the risk-minimization mea-

sures for CPA/EE and to communicate the findings of this

evaluation. Specifically, the objectives of this study were to

assess whether physicians received the educational materials

and to measure physicians’ knowledge of the risk factors of

thromboembolism, signs and symptoms of thromboem-

bolism, and contraindications for prescribing CPA/EE.
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2 Methods

2.1 Study Design

The study was an observational cross-sectional survey of

the knowledge, understanding, and self-reported behavior

among a sample of physicians with recent experience with

CPA/EE in Austria, the Czech Republic, France, the

Netherlands, and Spain. These countries were selected for

their diversity in size, geographic location, and the volume

of CPA/EE use in each country. These decisions were

discussed and agreed on with the PRAC before the studies

were initiated.

Based on CPA/EE prescribing patterns in each country,

the study specifically targeted gynecologists and derma-

tologists in Austria and the Czech Republic; general

practitioners (GPs) and dermatologists in the Netherlands;

and GPs, gynecologists, and dermatologists in France and

Spain. Inclusion of up to 25% dermatologists was targeted

in each country. In France, Spain, and the Netherlands, a

random sample of potentially eligible physicians in each

specialty of interest was recruited by e-mail from an online

physician panel. In Austria and the Czech Republic, where

the physician panel sizes were limited, all physicians in

each specialty of interest on the panels were invited to

participate, and additional physicians were recruited via

telephone from a proprietary database and publicly avail-

able sources.

The study aimed to recruit 60–120 physicians each in

Austria, the Czech Republic, and the Netherlands and

100–200 physicians each in France and Spain, for a total of

at least 500 participating physicians. These sample sizes,

which were approved by the PRAC, were anticipated to be

sufficient to support the planned analyses and to allow

reasonable precision around estimates of knowledge and

understanding of the key safety information for the total

sample and within each country to the extent possible. To

participate, physicians must have been a licensed and

practicing dermatologist, gynecologist, or GP (i.e., general

medicine, family practice, internal medicine) and pre-

scribed CPA/EE to at least one patient in the previous

6 months. The study complied with all local regulatory and

ethical requirements and was approved by the RTI Inter-

national Institutional Review Board. All participants who

completed the survey provided informed consent.

2.2 Survey Design and Administration

The 24-item questionnaire was developed using best

practices for instrument development [7]. The question-

naire was tested through in-person cognitive interviews

with physicians in each country before data collection to

optimize the questionnaire items, wording, and response

choices and to ensure consistency across cultures and

languages.

The questionnaire contained screener questions to con-

firm eligibility; an informed consent question; closed-

ended multiple-choice questions to measure study objec-

tives; questions to characterize the physicians and their

practices; and questions to investigate physician receipt

and use of educational materials related to CPA/EE. The

questionnaire, which is included in the study protocol, is

posted in the European Union Post-Authorisation Studies

register [8]. The questionnaire items are included as ‘On-

line Resource 1’ in the Electronic Supplementary Material

(ESM) accompanying this article.

Invitations to complete the web-based survey were sent

via e-mail to the selected sample of physicians. Interested

physicians logged into the study website by entering a

unique identification number and password.

Physicians were not able to modify answers to previous

questions, which minimized their likelihood of searching

for answers or changing responses based on content in

subsequent questions. The physician survey was initiated in

each country after a period sufficient to allow prescribers to

have received the educational materials and use the infor-

mation in their practice. Data collection ran from 26 June,

2015 to 21 February, 2016.

2.3 Statistical Methods

Data analyses were descriptive and focused on summa-

rizing the frequencies and percentages of survey respon-

ses in eligible participants who provided informed

consent. The percentages for individual questionnaire

responses were based on the number of participants,

which included missing responses for those who did not

answer the question. No imputation of missing responses

was performed.

Descriptive responses were generated for all countries

combined and stratified by country. Stratifications were

also conducted by physician specialty, years practicing

medicine, receipt of educational materials, and number of

patients prescribed to in the previous 3 months. Although

eligibility to complete the survey was based on prescribing

CPA/EE in the past 6 months, the specific question

regarding how many patients had been prescribed CPA/EE

was limited in duration to the previous 3 months to mini-

mize the effect of recall bias in the response to this

question.

Demographic (sex and age) and practice characteristics

(physician specialty, type of practice, years practicing

medicine, number of patients prescribed to in the previous

3 months) were collected for physicians who completed
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the survey and were compared with those of non-partici-

pants (see ‘Online Resource 2’ in the ESM accompanying

this article). All analyses were performed using SAS soft-

ware, Version 9.4 (SAS Institute, Inc., Cary, NC, USA,

2002–2012).

3 Results

3.1 Demographics and Clinical Practice

Characteristics

Of the 11,102 physicians invited to participate, 759

physicians completed the survey. Data-collection efforts

were stopped once the country-specific targets were met.

Table 1 presents the sample characteristics. The percentage

of physicians completing the survey ranged from 3.9% in

France to 12.5% in the Netherlands (Table 2).

3.2 Knowledge Questions

3.2.1 Summary of Key Concepts with High Knowledge

Across countries, physicians’ knowledge was high with

regard to the individual symptoms of deep vein throm-

bosis, pulmonary embolism, or cerebrovascular accident;

the most important risk factors for thrombosis; the rec-

ommendation that women aged older than 35 years

should stop smoking or use non-hormonal treatment for

acne or hirsutism; the fact that CPA/EE is approved for

moderate-to-severe acne; and the fact that CPA/EE should

not be used for contraception alone. Most physicians

(C80%) reported correct responses to questions on these

topics.

3.2.2 Knowledge of Risks of Thrombosis

Physicians’ knowledge of the time periods during which

the risk of thrombosis is highest varied (question 10).

Overall, 89.3% of physicians (and a generally consistent

proportion of physicians across countries) correctly indi-

cated that the risk was greatest during the first year of use

(Fig. 1). In contrast, 65.2% of physicians overall correctly

indicated that the risk was greatest after a break of 1 month

or more.

Physicians’ knowledge of situations when a patient may

show symptoms of a thrombosis (question 12) was high

overall (95.5–98.9%) for three of the four situations: just

after having an operation, when the patient has been off her

feet for a long time, and during or after a long journey

(Fig. 2). Knowledge was lower, 75.5% overall, for the

situation of initiating treatment with CPA/EE within a few

weeks after having a baby.

Physicians’ knowledge of medical conditions and

other factors that can increase the risk of thrombosis

varied (Figs. 3, 4). Physicians’ knowledge of the six

medical conditions that can increase the risk of throm-

bosis (question 17) was highest for cancer (95.5%

overall) and systemic lupus erythematosus (86.0%

overall) (Fig. 3). Knowledge was 68.0% overall for

diabetes mellitus and ranged from 44.7 to 59.8% overall

for the other three medical conditions (i.e., hemolytic

uremic syndrome, chronic inflammatory bowel disease,

sickle cell disease). The percentage of physicians who

selected five of the six correct responses for this question

was 42.4% overall. Regarding the 12 risk factors asso-

ciated with the potential development of thrombosis

(question 15), physicians’ knowledge ranged from 81.4

to 96.8% for eight of the possible risk factors (Fig. 4).

Overall, physicians’ knowledge of the other risk factors

was variable (diabetes mellitus, 62.2%; having given

birth in the previous few weeks, 74.3%; patient or

immediate family member has dyslipidemia, 42.2%;

history of migraines, 54.9%). Approximately three

quarters (71.0%) of physicians overall selected at least

nine of the 12 correct responses.

3.2.3 Knowledge of Symptoms of Myocardial Infarction

Physicians’ knowledge of the three specific myocardial

infarction symptoms (i.e., chest pain; chest discomfort,

pressure, or heaviness; radiating upper body discomfort

together with a feeling of fullness associated with indi-

gestion or choking) [question 20] was high: 95.7–98.8%

overall (Fig. 5). Knowledge of the three unspecific symp-

toms (i.e., sweating, nausea or vomiting, dizziness) ranged

from 42.8 to 51.9% overall. Approximately 47% of

physicians selected at least five of six correct responses.

3.2.4 Knowledge of Instructions for Patients

Physicians’ knowledge varied overall and across countries

with regard to the four instructions that should be provided

to patients when a patient might need major surgery or

experience an injury or condition that may require a period

of prolonged immobilization (question 13) (Fig. 6).

Knowledge was high overall (97.2%) for informing

patients to tell their doctor, nurse, or surgeon that they are

taking CPA/EE. Physicians’ knowledge was lower for

instructing patients to use a non-hormonal treatment for

their skin condition and, if necessary, a non-hormonal

method of contraception during this time (67.1% overall).

Physicians’ knowledge of instructing a patient to stop using

CPA/EE for at least 4 weeks before a major surgery or

prolonged immobilization was 47% overall. Similarly,

physicians’ knowledge of instructing patients to resume
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treatment with CPA/EE at least 2 weeks or later after

complete remobilization was 59.9% overall. The percent-

age of physicians who selected at least three of the four

correct responses for this question was 58.4% overall.

3.2.5 Knowledge of Indications and Contraindications

Correct knowledge that CPA/EE is indicated for moderate-

to-severe acne related to androgen sensitivity (with or

without seborrhea) in women of reproductive age (question

8) was reported by 92.0% of physicians (Fig. 7). Approx-

imately half of physicians (47.7%) were aware that CPA/

EE should be prescribed for acne only after topical therapy

or systemic antibiotics have failed. Correct knowledge that

CPA/EE should not be used for contraception alone in

women of reproductive age was reported by 81.4%. A

smaller percentage of physicians (69.2%) were aware that

CPA/EE was indicated for hirsutism, and approximately

Table 1 Physician demographics and prescribing and practice characteristics

Question No. of physicians (%)

Czech Republic

(n = 120)

The Netherlands

(n = 121)

Spain

(n = 200)

Austria

(n = 118)

France

(n = 200)

Overall

(n = 759)

Physician specialty (question 1)

General medicine or family

practice

0 (0) 71 (58.7) 117 (58.5) 0 (0) 131 (65.5) 319 (42.0)

Dermatology 6 (5.0) 50 (41.3) 34 (17.0) 31 (26.3) 34 (17.0) 155 (20.4)

Obstetrics and gynecology 114 (95.0) 0 (0) 49 (24.5) 87 (73.7) 31 (15.5) 281 (37.0)

Internal medicine 0 (0) 0 (0) 0 (0) 0 (0) 4 (2.0) 4 (0.5)

Other 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Missing 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Sex (question 3)

Male 71 (59.2) 66 (54.5) 127 (63.5) 69 (58.5) 142 (71.0) 475 (62.6)

Female 49 (40.8) 55 (45.5) 73 (36.5) 49 (41.5) 58 (29.0) 284 (37.4)

Missing 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Physician age, years (question 4)

18–29 0 (0) 1 (0.8) 0 (0) 4 (3.4) 0 (0) 5 (0.7)

30–39 7 (5.8) 32 (26.4) 54 (27.0) 30 (25.4) 9 (4.5) 132 (17.4)

40–49 34 (28.3) 38 (31.4) 56 (28.0) 36 (30.5) 46 (23.0) 210 (27.7)

50–59 43 (35.8) 38 (31.4) 76 (38.0) 33 (28.0) 94 (47.0) 284 (37.4)

60–69 33 (27.5) 12 (9.9) 13 (6.5) 11 (9.3) 49 (24.5) 118 (15.5)

C70 2 (1.7) 0 (0) 1 (0.5) 3 (2.5) 2 (1.0) 8 (1.1)

Missing 1 (0.8) 0 (0) 0 (0) 1 (0.8) 0 (0) 2 (0.3)

Practice typea (question 5)

General practice 113 (94.2) 70 (57.9) 117 (58.5) 76 (64.4) 184 (92.0) 560 (73.8)

Hospital-based clinic 33 (27.5) 50 (41.3) 91 (45.5) 79 (66.9) 32 (16.0) 285 (37.5)

Other 8 (6.7) 1 (0.8) 2 (1.0) 3 (2.5) 4 (2.0) 18 (2.4)

Missing 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Years practicing medicine (question 2)

0–15 11 (9.2) 55 (45.5) 80 (40.0) 49 (41.5) 35 (17.5) 230 (30.3)

B5 0 (0) 4 (3.3) 1 (0.5) 6 (5.1) 0 (0) 11 (1.4)

6–10 4 (3.3) 23 (19.0) 25 (12.5) 23 (19.5) 5 (2.5) 80 (10.5)

11–15 7 (5.8) 28 (23.1) 54 (27.0) 20 (16.9) 30 (15.0) 139 (18.3)

16–25 45 (37.5) 34 (28.1) 71 (35.5) 39 (33.1) 72 (36.0) 261 (34.4)

16–20 16 (13.3) 19 (15.7) 27 (13.5) 20 (16.9) 26 (13.0) 108 (14.2)

21–25 29 (24.2) 15 (12.4) 44 (22.0) 19 (16.1) 46 (23.0) 153 (20.2)

>25 64 (53.3) 32 (26.4) 49 (24.5) 29 (24.6) 93 (46.5) 267 (35.2)

Missing 0 (0) 0 (0) 0 (0) 1 (0.8) 0 (0) 1 (0.1)

a This was a ‘‘tick all that apply’’ question; thus, the sum of the response percentages can be greater than 100%
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one third of physicians (34.0%) were aware that androgenic

alopecia was no longer an indication.

Physicians’ knowledge varied for contraindications for

CPA/EE (question 14). Knowledge was high overall

(92.2–98.8%) for three of the nine contraindications:

patients who have a current event or history of a throm-

boembolic event, patients who have knowledge of a pre-

disposition for a blood clotting disorder, and patients who

are experiencing or expected to experience a period of

prolonged immobilization (Fig. 8). Knowledge was lower

Fig. 1 Percentage of physicians

reporting correct responses to

question 10: Patients should be

informed that, when taking

CPA/EE, the risk of thrombosis

is highest during which time

periods? CPA/EE cyproterone

acetate 2 mg/ethinylestradiol

35 lg

Fig. 2 Percentage of physicians

reporting correct responses to

question 12: Patients taking

CPA/EE should watch out for

symptoms of a thrombosis in

which of the following

situations? CPA/EE cyproterone

acetate 2 mg/ethinylestradiol

35 lg

Table 2 Summary of completion percentages by country

Country Completed Invited Completion (%)

Czech Republic 120 1503 8.0

The Netherlands 121 965 12.5

Spain 200 1667 12.0

Austria 118 1897 6.2

France 200 5070 3.9

Overall 759 11,102 6.8
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overall (71.0–78.7%) for three of the nine contraindica-

tions: patients with diabetes mellitus and concurrent vas-

cular complications, patients with hypertension, and

patients who have had a recent major surgery. Knowledge

regarding contraindications for patients who are currently

using another hormonal contraceptive, for patients with a

history of migraine with aura, and for patients with dys-

lipidemia was 68.0, 59.9, and 59.3%, respectively.

3.3 Additional Stratifications

Knowledge did not vary for most questions based on the

additional stratifications by physician specialty, years

practicing medicine, number of patients prescribed to in the

previous 3 months, and receipt of educational materials,

with a few exceptions. Knowledge did vary by physician

specialty for three questions (i.e., 9, 13, and 14). For

question 9 (i.e., treatment of acne only after topical therapy

or systemic antibiotic treatments have failed), the per-

centage of correct responses was highest among GPs

(59.2%) and dermatologists (45.8%) compared with

obstetricians/gynecologists (OBs/GYNs) (35.6%). For

question 13 (i.e., instructions regarding major surgery, or

an injury or condition that may require a period of pro-

longed immobilization), the percentage of physicians who

selected at least three of the four correct responses was

highest for OBs/GYNs (70.8%) compared with GPs

(53.0%) and dermatologists (47.1%). For question 14

(contraindications), the percentage of physicians who

selected at least seven of the nine correct responses was

highest among OBs/GYNs (76.5%) compared with GPs

(64.3%) and dermatologists (52.9%).

Knowledge was higher for physicians who reported

receipt of the educational materials for two questions (i.e.,

13 and 14). Knowledge varied by the number of patients

prescribed CPA/EE in the previous 3 months for question 9

and by years practicing medicine for question 13. Specif-

ically, a larger percentage of physicians who had pre-

scribed CPA/EE to 0 to 3 patients in the previous 3 months

vs. more than three patients reported correct responses to

question 9 (54.7 vs. 39.6%). The percentage of physicians

who selected at least three of the four correct responses to

question 13 was higher for physicians who had been

practicing medicine longer (65.5% for physicians practicing

[25 years and 61.3% for 16–25 years vs. 47.0% for

0–15 years).

3.4 Receipt of Educational Materials

The percentage of physicians who reported receiving at

least one of the three educational materials was 51.0%

overall. Specifically, 45.5% of physicians overall [range,

17.8% (Austria) to 86.7% (Czech Republic)] reported

receiving the DHPC. In addition, 16.2% of physicians

overall [range, 7.4% (the Netherlands) to 41.7% (Czech

Republic)] reported receiving the patient card, and 16.9%

of physicians overall [range, 9.0% (Spain) to 27.5%

(Czech Republic)] reported receiving the prescriber

checklist. In the overall sample, a larger percentage of

OBs/GYNs reported receiving any of the three CPA/EE

educational materials (from 27.0% for the prescriber

checklist to 54.8% for the DHPC) compared with der-

matologists (from 13.5% for the prescriber checklist and

patient card to 41.3% for the DHPC) and GPs (from 7.2%

for the patient card to 39.2% for the DHPC). Most

physicians (81.0%) who received at least one of the CPA/

EE materials reported finding it helpful or extremely

helpful.
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4 Discussion

This study sought to evaluate physicians’ receipt of edu-

cational materials regarding safe use of CPA/EE and their

understanding of key safety information. One of the most

important factors in prescribing a combined estrogen/pro-

gestogen treatment is the physician’s knowledge of the

risks associated with the potential development of throm-

boembolism and their subsequent communication of these

risks to patients. The questions with the greatest percentage

of correct responses (C80%) were (1) symptoms of pos-

sible deep vein thrombosis, pulmonary embolism, and

cerebrovascular accident; (2) most important risk factors

for thrombosis; and (3) instructions for use in smokers.

Knowledge regarding the indicated use of CPA/EE for

moderate-to-severe acne related to androgen sensitivity

(with or without seborrhea) was 92%, and knowledge about

the avoidance of its use for contraception alone in women

of reproductive age was 81.4%. A smaller percentage of

physicians (69.2%) was aware of the indicated use of CPA/

EE for hirsutism. Approximately one third of physicians

(34.0%) were aware of the revised indication related to

removal of the androgenic alopecia indication, and

approximately half of physicians (47.7%) were aware of
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Fig. 4 Correct responses to

question 15: Which of the

following risk factors for the

development of thrombosis

should be considered prior to

prescribing CPA/EE? BMI body
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cyproterone acetate 2 mg/

ethinylestradiol 35 lg.
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bAnswer choice was worded as

‘‘The patient has a close relative
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young age (e.g., before 50)’’.
cFamily was described as
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dCardiovascular conditions
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prescribing for acne only after failure of topical therapy or

systemic antibiotics. The percentage of physicians who

responded correctly was variable for contraindications

(59.3–98.8% across specific contraindications), symptoms

of possible myocardial infarction (42.8–98.8% across

specific symptoms), other general risk factors for throm-

bosis (42.2–96.8% across specific risk factors), instructions

related to immobilization (47.0–97.2% across specific

instructions), and selected concomitant medical conditions

(44.7–95.5% across specific concomitant medical condi-

tions). Physicians’ receipt of CPA/EE educational materi-

als varied; however, most physicians who received at least

one of the materials reported that they found it helpful or

extremely helpful.

The relatively low level of reported receipt of the edu-

cational material may reflect poor recall, if the material had

indeed been received, or various reasons for not receiving

the educational material. Variability across countries could

reflect inherent differences in physician behavior or dif-

ferent intensities of educational efforts. Little information

is in the public domain regarding the percentage of

physicians who report receipt of educational materials

based on results from post-authorization safety studies. A

recent publication reported the results of a multi-national
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survey of 800 European physicians assessing the receipt of

educational materials: for that study, physicians’ reported

receipt of the educational materials ranged from 16.0 to

69.0% across the participating countries [9]. Of the 37.4%

physicians overall who reported having received the edu-

cational materials, 90.6% reported that they had read the

materials, whereas 4.0% had not read them and 5.4% could

not recall whether they had read them [9]. Our study found

that more than half (51.0%) of physicians had received at

least one of the three CPA/EE educational materials (but

did not evaluate whether physicians had read the

materials).

The high level of knowledge of risks despite the low

reported receipt of the educational material may indicate

that other sources of information are effective in risk

communication. The high visibility of the marketing sus-

pension of CPA/EE in France and the long-standing con-

troversies on the safety of oral contraceptives may have

increased knowledge about this product, even though CPA/

EE is not indicated as a contraceptive.

In addition, there is no consensus within the research

community on a priori thresholds for acceptable levels of

knowledge and behavior to be able to determine the suc-

cess of risk-minimization plans. A recent publication

reported on patient understanding of medication guides

from a review of 66 assessment reports submitted to the US

Food and Drug Administration [10]. A total of 30.3% of

reports achieved an 80% knowledge level (percentage

correct) for the single most important risk communicated in

the medication guide, for a mean knowledge level of 63.8%

[10].

Several studies have proposed conceptual frameworks

or models to assess the effectiveness of risk-minimization

measures and have identified many challenges and

methodological gaps [11–16]. Banerjee and colleagues [11]

proposed a five-level hierarchical model, where ‘‘distribu-

tion of educational material’’ and ‘‘knowledge’’ are at the

lower end and ‘‘prescriber behaviour’’ and ‘‘safety out-

comes’’ are at the higher end and are considered most

relevant for the evaluation of the effectiveness of risk-

minimization measures. In addition to physicians’ knowl-

edge of key safety information for CPA/EE and their use of

educational materials, as described in the current study,

research has evaluated prescriber behavior in the context of

risk-minimization measures for CPA/EE [17, 18].

This study is characterized by several strengths. The

targeted enrollment in each country was achieved, and the

sample was diverse. The physician survey was conducted

after physicians had the opportunity to receive and use the

CPA/EE educational materials, allowing for evaluation of

their understanding of key safety information and appli-

cation of the educational materials in clinical practice.

Accuracy of responses among physicians was facilitated by

cognitive pretesting of the questionnaire.
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Some limitations inherent to cross-sectional physician

surveys must also be considered. Although the study aimed

to select a diverse and representative sample of prescribers,

there exists no exhaustive list of all prescribers of CPA/EE

from which to draw a sample, and random sampling was not

possible. Thus, the study participants may not necessarily

represent all relevant prescribers. Moreover, it is possible

that participants who completed the questionnaire differed

from non-participants in characteristics that were not mea-

sured in the questionnaire. Physician response rates for sur-

veys historically have been somewhat low, and low response

rates may increase the likelihood that participating

physicians are not representative of all prescribing physi-

cians. In this study, the completion percentages reflected

early responses and truncation of the survey once target

numbers had been met. Thus, the resulting estimates of

physician understanding about CPA/EE may be biased. In

addition, physicians’ knowledge of the key safety informa-

tion for CPA/EE before distribution of the educational

materials was not evaluated; therefore, changes in knowl-

edge and awareness prompted by distribution of the educa-

tional materials could not be evaluated. Finally, there was

heterogeneity of some results by country; it is unknown how

generalizable the results are to other countries.
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5 Conclusions

The observed patterns of knowledge among surveyed

physicians regarding the safe use of CPA/EE were as

expected, with the greatest knowledge on the indicated use

and most important risks emphasized in the educational

material and other product information. Although almost

half of the physicians did not report receiving the educa-

tional materials, their high level of knowledge suggests that

the key safety information may be available to them else-

where. Additional research should explore the optimal

format and channels for educational materials (e.g., e-mail,

social media, educational sessions) to improve physicians’

receipt and retention of information on safe use.
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