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ABSTRACT

Objectives To assess whether changes in patterns of
combined oral contraceptive (COC) prescriptions to starters
between 2008 and 2016 were in line with changes in
national recommendations for use.

Design Historical prospective cohort study.

Setting The national Norwegian Prescription Database.
Participants Women aged 10-49 years who started
COCs between 1 January 2008 and 30 June 2016, in total
285 009 women.

Primary outcome The proportion of levonorgestrel-
containing COC prescriptions to starters.

Intervention The Norwegian Medical Agency
recommended levonorgestrel-containing COCs to starters
from 2010 onwards.

Results The proportion of levonorgestrel-containing COCs
prescribed to starters increased from 41% in 2008 to 80%
in 2016 with the greatest increase from 2011 to 2012.
This prescription pattern comprised all age groups but was
observed to a lower extent among older women. Public
health nurses and midwifes had the highest compliance
with recommendations and prescribed levonorgestrel-
containing COCs to 96% of starters aged <20 years in
2016, compared with 75% and 86% among general
practitioners and doctors with no specialty.

Gonclusion All professions have increased the proportion
of levonorgestrel-containing COC prescriptions to starters.
Public health nurses and midwives had the highest
compliance with the new recommendations. Future
studies will examine whether this shift in prescription
pattern has prevented venous thromboembolism in women
of reproductive age in Norway.

INTRODUCTION

Venous thromboembolism (VTE) is a serious,
though rare, complication of combined oral
contraceptives (COCs).! The first COCs were
launched in the early 1960s.%2 Since then,
the oestrogen dose they contain has signifi-
cantly decreased, as prothrobotic proper-
ties were thought to be associated more
with the oestrogen component than the
gestagen (synthetic progestins) component.

Strengths and limitations of this study

» The main strength of this study was the use of na-
tional register data comprising all combined oral
contraceptive prescriptions in Norway.

» Large dataset with reliable information about pre-
scriptions (endpoint) and prescribers (exposure).

» Minimal, if any, recall bias or misclassification bias
as the endpoint and exposure are registered as pre-
scribed by prescribers rather than as reported by
users.

» A 4-year, register-based ‘wash-out’ window before
study start minimalised misclassification bias of
‘starters’.

» Online prescriptions from abroad are not included
in the register data. We consider this limitation to
be minimal, as hormonal contraceptives are easily
available and affordable.

This replacement proved highly effective
in reducing the risk of thrombosis,?’ while a
further decrease from 30 to 20pg ethinyl
estradiol has had a limited impact on VIE
risk. ™

From 1995, the gestagen component of
COCGs has received more attention, as three
independent studies of that time reported
significantly different VIE risks by type of
gestagen.”” Numerous studies on COCs
containing gestoden and desogestrel, and
later drospirenone, have reported a VIE
risk that was twice that observed in COCs
containing levonorgestrel.*™® 1'% The VTE
risk associated with COGCs containing the
newest gestagens, dienogest and nomege-
strol, is not yet known."

The prothrombotic effect of COCs is mainly
related to the dose of oestrogen they contain,
but gestagen seems to reverse this effect.'®
It has been theorised that various gesta-
gens have different abilities to reverse the
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Table 1 Characteristics of starters and prescribers of combined oral contraceptives, 2008-2016 (%)

2008 2009-2010 2011-2012 2013-2014 2015-2016*
n=38 128 n=70 244 n=65 796 n=64 649 n=46 192
% % % % %
Starter age (years)
<20 58.4 62.5 63.2 64.2 65.4
20-24 12.8 12.3 14.0 14.7 14.9
25-29 11.0 9.1 8.3 7.8 7.5
30-34 9.0 7.6 6.6 6.9 5.6
35-49 8.7 8.5 8.0 7.4 6.7
Health region (residence)
Southern/eastern Norway 53.4 53.2 53.5 53.4 53.1
Western Norway 22.5 23.0 22.8 22.8 23.3
Central Norway 14.4 14.3 14.2 14.4 14.4
Northern Norway 9.6 9.5 9.5 9.5 9.3
Prescriber
Doctors with no specialty 21.9 23.7 27.7 31.9 33.5
General practitioners 42 1 37.3 35.1 32.7 31.1
Gynaecologists 8.9 7.9 7.5 7.0 6.9
Doctors with other specialties 6.7 4.8 3.9 3.6 3.6
Public health nurses/midwives 20.4 26.3 25.8 249 24.9

*Until 30 June 2016.

prothrombotic effect of oestrogen and that levonorgestrel
is more effective at reversing this effect than the newer
gestagens.'® One theory for this mechanism is the effect
of gestagens on the quantity of sex hormone-binding
globulin, which reflects the level of ‘oestrogenisity’ in the
blood, as levonorgestrel reduces this quantity to a greater
extent than newer gestagens.'’

Given the lack of solid pharmacovigilance data, medical
agencies around the world have hesitated to change their
recommendations of COC use. In 2009, the Norwegian
Medicines Agency (NOMA) found that the evidence was
strong enough to recommend COCs with levonorgestrel to
starters.”’ In 2010, NOMA initiated a campaign in collab-
oration with the Norwegian Directorate of Health and
the companies that sold COCs in Norway. It comprised
letters to various prescribers (physicians, public health
nurses and midwifes). Facebook and Twitter groups were
established with known bloggers, and new packaging for
COGs included a warning on VIE symptoms and risks.
The aim of this study was to assess whether changes in
patterns of COC prescriptions to starters between 2008
and 2016 were in line with changes in national recom-
mendations for use.

MATERIAL AND METHODS

We used a historical prospective cohort design to analyse
data from the Norwegian Prescription Database (NorPD).
NorPD was established on 1 January 2004. All pharmacies

take part in the compulsory, electronic reporting to this
registry, which contains information on prescriptions,
prescribed drugs delivered by pharmacies to users, users
and prescribers.”’ NorPD includes detailed information
about the prescribed drug, date of delivery and location
of the pharmacy; user information on month and year
of birth, gender and home municipality; and prescriber
information on year of birth, gender, profession and
subspecialisation. When prescriptions are recorded in
NorPD, the personal identification number of the user
and the prescriber is replaced with a pseudonym.

A total of 939 469 women had at least one prescrip-
tion for hormonal contraceptives registered in NorPD
between 1 January 2004 and 30 June 2016. We excluded
women who did not have any prescriptions for COCs
in this period (n=282104) and women who used COCs
before 2008 (n=370517). Finally, we excluded women
with  prescriptions from pharmacists/veterinarians
(n=65), women aged =50 years (n=519), women with
prescriptions with missing user age (n=313) and women
with prescriptions missing prescriber ID (n=942). After
these exclusions, 285 009 women were eligible for inclu-
sion in the analysis.

COCGs are categorised as pills that contain one of the
following gestagens: levonorgestrel, norethisterone,
desogestrel, drospirenone or dienogest/nomegestrol.
Period and age at first COC prescription were catego-
rised into five groups (2008, 2009-2010, 2011-2012,
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Table 2 Proportion of different types of combined oral contraceptives prescribed to starters, 2008-2016 (%)

2008 2009-2010 2011-2012 2013-2014 2015-2016*
n=38 128 n=70 244 n=65 796 n=64 649 n=46 192
% % % % %
Type of gestagen
Levonorgestrel 41.4 37.3 55.2 73.3 79.3
Noretisterone 6.5 3.4 2.2 1.7 1.4
Desogestrel 28.6 37.1 25.9 11.9 7.5
Drospirenone 23.5 21.6 15.5 12.0 111
Dienogest 0.7 0.9 0.6 0.5
Nomegestrol 0.3 0.4 0.3
Gestagen/oestrogen content
Levonorgestrel/20ug EE 25.1 22.3 31.0 42.0 46.4
Levonorgestrel/30 ug EE 16.3 15.0 24.2 31.3 32.8
Noretisterone/35ug EE 6.5 3.4 2.2 1.7 1.4
Desogestrel/20 ug EE 27.0 35.5 24.7 11.0 6.8
Desogestrel/30ug EE 1.7 1.6 1.1 0.9 0.7
Drospirenone/20 ug EE 6.9 8.5 6.8 5.7 5.2
Drospirenone/30 ug EE 16.6 13.1 8.6 6.3 5.8
Dienogest/3+2+2+1mg oestradiol valerate 0.7 0.9 0.6 0.5
Nomegestrol/1.5mg oestradiol 0.3 0.4 0:3

*Until 30 June 2016 .
EE, ethinyloestradiol.

2013-2014 and 2015-2016/10-14, 15-19, 20-24, 25-29,
30-34 and 35-49 years). Residence was used to determine
the health region (Southern/Eastern, Western, Central
and Northern) of users. Information on prescribers’ age
(<29, 30-39, 40-49, 50-59 and =60 years), gender (male
or female) and profession was also included. Profession
was categorised as doctor with no specialty, general prac-
titioner, gynaecologist, doctor with other specialty and
public health nurse/midwife. Doctors with no specialty
included doctors in specialisation, postgraduate students
from medical school doing their internship and medical
students who had a valid licence issued from the fifth year
of medical school. Doctors with more than one specialty
were assigned to the most recent specialty. Public health
nurses and midwives had the right to prescribe COCs to
women aged 16-19 years only.

All analyses were done in Statistical Package for Social
Sciences V.22.0 with y” test for trend for categorical vari-
ables at a significance level p<0.05. We defined starters
as women who used COCs for the first time ever. When
estimating the annual proportion of starters, we applied
data from NorPD for starters as the numerator and data
for the entire female population aged 15-49 years from
Statistics Norway as the denominator. In these estimates,
adjustments were made for starters in previous years.

Patient and public involvement
As the study was register-based, the research question
and outcome measures were not informed by any specific

patient priorities, experiences or preferences. This study
used only data from NorPD and thus did not include a
recruitment process for patients; therefore, patients were
not involved in the design or the conduct of the study.

RESULTS

Over the study period (complete years 2008-2015) the
prevalence of COC use (20.1%-20.3%) and the propor-
tion of starters of COCs (3.2%-3.3%) among women of
reproductive age (15—49 years) were remarkably stable.
The proportion of starters among all women filling a
COC prescription decreased significantly from 17.0%
to 12.7% between 2008 and 2015. This proportion was
fairly constant among women aged 15-19 years (34.1%—
35.0%), while a decrease was observed in the proportion
of starters among all women filling a prescription of COCs
in older age groups across the study period (decreasing
from 7.0%-13.0% to 4.5%-7.1%) .

Most starters were aged below 20 years, and there was a
relative increase in the proportion of starters among the
youngest women (table 1, upper panel). The proportion
of prescriptions of COC to starters in the different health
regions was very stable over the study period (table 1,
central panel). While general practitioners were the main
prescribers of COCs at the beginning of the study period,
doctors with no specialty had the highest proportion of
prescriptions of COC to starters in the last part of the

Ekman J, Skjeldestad FE. BMJ Open 2019;9:e027888. doi:10.1136/bmjopen-2018-027888 3

"1ybuAdos Ag paroarold
"90SWIO01 118)2101(qIqSIBYSIdAIUN T TOZ ‘9 J2GUIBAON UO /wod*[wg uadolwg//:dny wouy papeojumod “6T0Z J9qWBAON 9Z UO 888/ Z0-8T02-uadolwa/9eTT 0T Se paysignd sy :uado rINg


http://bmjopen.bmj.com/

1004 =—— Levonorgestrel
- Desogestrel/Drospirenone
—— Norethisterone
= Dienogest/Nomegestrol
80

S

» -

3 60

o}

O

k)

%)

c

§e]

2 40+

(5]

7]

e

o

20
0 — =
I I I I I I I I [
2008 2009 2010 2011 2012 2013 2014 2015 2016
Year
Figure 1 Proportion of COC prescriptions to starters

by type of gestagen, 2008-2016. COC, combined oral
contraceptive.

study period (table 1, lower panel). Public health nurses
and midwives prescribed approximately 25% of COCs to
starters. COC prescriptions to starters by gynaecologists
were low and decreased slightly over time. Doctors with
other specialties had the lowest proportion of prescrip-
tions of COC to starters (table 1, lower panel).

The age of prescribers gradually increased during the
study period for all professions, except for doctors with
no specialty. Among the main prescribers of COCs to
starters, there were minimal differences in gender, except
for public health nurses and midwives, who were almost
100% women.

Levonorgestrel was the most common gestagen in
the COCs prescribed throughout the study period.
The proportion of prescriptions with levonorgestrel-
containing COCs to starters increased from 41% in 2008
to 80% in 2016 (table 2, upper panel, and figure 1) ()*
trend, p<0.001), with the greatest increase occurring
from 2011 to 2012. In 2012, the proportion of prescrip-
tions with levonorgestrel-containing COCs to starters
became greater than the proportions of prescriptions
with desogestrel-containing and drospirenone-containing
COCGs combined. After 2012, the proportion of prescrip-
tions with levonorgestrel-containing COCs increased
gradually, but the increase was smaller in the last years
of the study period (figure 1). Prescriptions of dienogest-
containing and nomegestrol-containing COGCs to starters

Users age (yrs.)
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— 30-34
— 34-49
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Figure 2 Proportion of COC prescriptions containing
levonorgestrel to starters by age, 2008-2016. COC,
combined oral contraceptive.

| | | |
2008 2009 2010 2011

represented less than 1% of investigated prescriptions
during the study period, and the proportion of prescrip-
tions of norethisterone-containing COCs decreased
(table 2, upper panel, and figure 1).

The proportion of starters who were prescribed COCs
with the lowest dose of oestrogen did not change during
the study period (table 2, lower panel). The prescrip-
tion rate of levonorgestrel-containing COCs increased in
similar terms for pills with both 20 and 30pg oestrogen,
while the prescription rate of COCs containing other
gestagens, independent of oestrogen dose, decreased.

The proportion of prescriptions of levonorgestrel-
containing COCs increased among starters in all age
groups (figure 2) (y*trend, p<0.001; age-stratified anal-
yses). The differences between the various age groups
were small before 2012, but after that, a larger increase
was observed among the youngest starters (<20 and 20-24
years). The proportion of prescriptions of levonorgestrel-
containing COCs decreased with increasing age of starters.
In 2016, the proportion of prescriptions of levonorgestrel-
containing COCs ranged from 65% among starters aged
235 years to 85% among starters aged <20 years (figure 2).

There were small differences in the prescription rate
of levonorgestrel-containing COCs across the various
professions before 2012, but thereafter, greater differ-
ences in compliance with the national recommendations
were observed. Public health nurses and midwives, who
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Figure 3 Proportion of COC prescriptions containing
levonorgestrel to starters <20 years by profession, 2008—
2016. COC, combined oral contraceptive.

were only able to prescribe to women aged between 16
and 19 years, had had the highest prescription rate of
levonorgestrel-containing COCs to starters: 96% in 2016
(figure 3). In contrast, the other main prescribers, general
practitioners and doctors with no specialty, increased
their prescription rate of levonorgestrel-containing COCs
to 75% and 86% among starters aged <20 years. Gynaecol-
ogists followed the same prescription pattern to starters as
general practitioners. Doctors with other specialties had
the lowest prescription rate of levonorgestrel-containing
COCGs to starters aged <20 years throughout the study
period, and the rate increased to 59% in 2016 (figure 3).

All professions showed decreasing prescription rates
of levonorgestrel-containing COCs with increasing
age of starters. The increase in the prescription rate of
levonorgestrel-containing COCs was less marked among
starters aged >20 years (figure 4) than among starters aged
<20 years (figure 3) for all professions. The greatest differ-
ence in the prescription rate of levonorgestrel-containing
COCs between starters aged <20and >20 years was seen
among gynaecologists, who had the lowest prescription
rate of levonorgestrel-containing COCs, together with
doctors with other specialties, throughout the study
period (figures 3 and 4). The majority of prescriptions
from gynaecologists were to starters aged 25-49 years,
while general practitioners and doctors with no and other

100
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= Gynaecologists
Doctors with other specialties
80

)
S
|

Prescriptions of COCs (%)
3
1

20 4

T T I T T T T T T
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Year
Figure 4 Proportion of COC prescriptions containing
levonorgestrel to starters >20 years by profession, 2008-
2016. COC, combined oral contraceptive.

specialties had a more even distribution of prescriptions
to starters in the age groups 20-24 and 25-49 years.

DISCUSSION

The proportion of prescription of levonorgestrel-
containing COCs to starters has, independent of
oestrogen dose, increased from 41% in 2008 to 80% in
2016, with the greatest increase observed from 2011 to
2012. This may be related to the updated recommen-
dations published by NOMA in 2010, which stated that
levonorgestrel-containing COCs should be the first
choice for starters because of the lower VTE risk. The fact
that four out of five starters obtained the recommended
COCGs in the first half of 2016 shows high compliance with
these recommendations.

The greatest increase in the prescription rate of recom-
mended COCs was seen among the youngest starters (<20
years and 20-24 years); the proportion of prescriptions
of levonorgestrel-containing COCs decreased with the
increasing age of starters. Some women included in the
study, mainly in the oldest age groups, may have used
COCGs before 2004 and may be ‘restarters’. The restarters
in this study would have had a break of at least 4 years,
and thus levonorgestrel-containing COCs should be the
first choice based on the VTE risk. Nevertheless, restarters
have experiences that may affect the type of COC they
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want, and this may explain the differences in prescription
patterns among women across age groups.

Public health nurses and midwives, who only had
the right to prescribe COCs to women between 16 and
19 years of age, had the highest prescription rate of
levonorgestrel-containing COCs to starters: 96% in 2016.
This suggests that midwives and public health nurses
may be more aware of and have better compliance in
general with best practice recommendations than other
prescribers. The other main prescribers, doctors with no
specialty and general practitioners, prescribed the recom-
mended COCs to 86% and 75% of starters aged <20 years
in 2016. General practitioners especially may increase
their prescription rate of levonorgestrel-containing
COCGs to further increase the total proportion of starters
obtaining COCs with the lowest risk of VIE. Although
gynaecologists and doctors with other specialties had
the lowest proportion of prescriptions of levonorgestrel-
containing COCs to starters, they contributed a small
number of prescriptions overall, and their prescription
volume was less important for overall use.

All professions prescribed recommended COCs less
often to older starters. The greatest difference in prescrip-
tions between starters below and above 20 years of age was
seen among gynaecologists, but they probably provide
more prescriptions to restarters compared with the other
professions, since gynaecologists have a higher volume of
prescriptions to older women.

The strength of this study is the large dataset, with reli-
able information about prescriptions and prescribers,
and that all pharmacies take part in the compulsory,
electronic reporting of prescriptions to NorPD. More-
over, only a few women were excluded from the analysis.
Other strengths include the elimination of recall bias on
the type of COC used, as this was a register-based study,
and the near elimination of misclassification of starters by
having a 4-year window of exposure before study start. A
possible limitation of the study is that filled prescriptions
do not necessarily mean that the medication was actually
taken. As 91.5% of the study participants had one refill
and 83.9% had two refills of a hormonal method within
timely intervals of first initiation of COCGs, we find it
reasonable to state that the sales database NorPD reflects
real use. Indeed, Triebwasser et alreported that pharmacy
claims are more reliable than self-reported contraceptive
use, which is often overestimated.??

The medical product agencies in Sweden and Denmark
also updated their recommendations based on the increasing
scientific evidence regarding a differential risk of VIE with
COC with different gestagens, but Finland and Iceland still
have no national guidelines.” Compared with Norway,
where levonorgestrel-containing COCs constituted a larger
proportion than before, the share of the recommended
products increased to a larger extent in Denmark, from
13% of overall sales of COCs in 2010 to 50% in 2013. Danish
studies that showed an association between gestagens and
VTE*’ received more attention in Denmark than in the other
Nordic countries, and this may explain the larger increase in

this country. In Iceland, the total proportion of prescriptions
of levonorgestrel-containing COCs increased; in Finland,
it remained below 1%, contrasting with a slight decrease
in Sweden.” Compared with the other Nordic countries,
the changes in the prescription pattern of COCs in Norway
and Denmark following updated recommendations may be
considered a success. Moreover, the increased proportion of
prescriptions of levonorgestrel-containing COCs in Norway
has probably led to a decreased incidence of VIE among
young women, and this will be addressed in future studies.

CONCLUSION

The total proportion of starters who obtained levonorgestrel-
containing COCs increased from 41% in 2008 to 80% in
2016, with the greatest increase from 2011 to 2012. All
professions increased their proportion of prescriptions
of recommended COCs, mainly among the youngest
starters, with the highest compliance with recommenda-
tions observed among public health nurses and midwives.
Norwegian health personnel do comply relatively well with
the new recommendations, but general practitioners may
prescribe a larger proportion of levonorgestrel-containing
COC:s to starters to further increase the population of users
with the lowest risk of VTE.

ARTICLE SUMMARY

A large-scale national pharmacovigilance campaign had
a major impact on the pattern of COC prescriptions in
Norway.

Contributors JE did the literature review and wrote the first draft. FES did all the
formal applications, organised the data and did the analysis. JE had full access
to the data. JE and FES revised the manuscript and approved the final version for
submission.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.
Patient consent for publication Not required.

Ethics approval The NorPD board reviewed the study protocol and gave
permission for the use of data (PDB 1459, saksnr. 16/12041). According to
Norwegian legislation, studies using anonymous data from nationwide registers are
exempt from institutional regulatory board approval and written informed consent
from patients.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data may be obtained from a third party and are not
publicly available.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Finn Egil Skjeldestad http://orcid.org/0000-0001-9875-4991

REFERENCES

1 MacGregor A. Oral contraception: properties and side-effects of
COCs and POPs. Prescriber 2013;24:19-32.

6 Ekman J, Skjeldestad FE. BMJ Open 2019;9:2027888. doi:10.1136/bmjopen-2018-027888

"1ybuAdos Ag paroarold
"90SWIO01 1 18)2101(qIqSIBYSIdAIUN T TOZ ‘9 J2GUIBAON UO /wod g uadolwg//:dny wouy papeojumod "6T0Z 19qWIBAON 9Z UO 888/ Z0-8T02-uadolwa/9eTT 0T Se paysignd sy :uado rINg


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-9875-4991
http://dx.doi.org/10.1002/psb.1103
http://bmjopen.bmj.com/

2

3

Borgelt LM, Martell CW. Estradiol Valerate/Dienogest: a novel
combined oral contraceptive. Clin Ther 2012;34:37-55.

Bottiger LE, Boman G, Eklund G, et al. Oral contraceptives and
thromboembolic disease: effects of lowering CEstrogen content. The
Lancet 1980;315:1097-101.

@ L, Lokkegaard E, Svendens AL, et al. Hormonal contraception
and risk of venous thromboembolism: national follow-up study. BMJ
2009;339.

Nielsen LH, Skoviund CW, @ L, et al. Risk of venous
thromboembolism from use of oral contraceptives containing
different progestogens and oestrogen doses: Danish cohort study,
2001-9. BMJ 2011;343.

van Hylckama Vlieg A, Helmerhorst FM, Vandenbroucke JP, et al. The
venous thrombotic risk of oral contraceptives, effects of oestrogen
dose and progestogen type: results of the MEGA case-control study.
BMJ 2009;339:b2921.

Bloemenkamp KWM, Helmerhorst FM, Rosendaal FR, et al.
Enhancement by factor V Leiden mutation of risk of deep-vein
thrombosis associated with oral contraceptives containing a third-
generation progestagen. The Lancet 1995;346:1593-6.

Jick H, Jick SS, Myers MW, et al. Risk of idiopathic cardiovascular
death and rionfatal venous thromboembolism in women using oral
contraceptives with differing progestagen components. The Lancet
1995;346:1589-93.

Organization WHO. Effect of different progestagens in low oestrogen
oral contraceptives on venous thromboembolic disease. World
Health organization collaborative study of cardiovascular disease and
steroid hormone contraception. Lancet 1995;346:1582-8.

Jick H, Kaye JA, Vasilakis-Scaramozza C, et al. Risk of venous
thromboembolism among users of third generation oral
contraceptives compared with users of oral contraceptives with
levonorgestrel before and after 1995: cohort and case-control
analysis. BMJ 2000;321:1190-5.

Jick SS, Hernandez RK. Risk of non-fatal venous thromboembolism
in women using oral contraceptives containing drospirenone
compared with women using oral contraceptives containing
levonorgestrel: case-control study using United States claims data.
BMJ 2011;342:d2151.

@ L, Eldstrom B, Kreiner S. Oral contraceptives and venous
thromboembolism. A five-year National case-control study.
Contraception 2002;65:187-96.

13

15

20

21

22

23

Parkin L, Sharples K, Hernandez RK, et al. Risk of venous
thromboembolism in users of oral contraceptives containing
drospirenone or levonorgestrel: nested case-control study based on
UK general practice research database. BMJ 2011;342:d2139.
Vinogradova Y, Coupland C, Hippisley-Cox J. Use of combined oral
contraceptives and risk of venous thromboembolism: nested case-
control studies using the QResearch and CPRD databases. BMJ
2015;350:h2135.

Benefits of combined hormonal contraceptives (CHCs) continue to
outweigh risks - CHMP endorses PRAC recommendation: European
medicines agency 2013. Available: Http://www.ema.europa.eu/
ema/index.jsp?curl=pages/news_and_events/news/2013/11/
news_detail_001969.jsp&mid=WC0b01ac058004d5c1 [Accessed
25.10.2016].

Sandset PM, Hgaibraaten E, Eilertsen AL, et al. Mechanisms

of thrombosis related to hormone therapy. Thromb Res
2009;123:S70-3.

Crona N, Silfverstolpe G, Samsioe G. Changes in serum apo-
lipoprotein Al and sex-hormone-binding globul in levels after
treatment with two different progestins administered alone and in
combination with ethinyl estradiol. Contraception 1984;29:261-70.
Odlind V, Milsom I, Persson |, et al. Can changes in sex hormone
binding globulin predict the risk of venous thromboembolism with
combined oral contraceptive pills? Acta Obstet Gynecol Scand
2002;81:482-90.

Raps M, Helmerhorst F, Fleischer K, et al. Sex hormone-

binding globulin as a marker for the thrombotic risk of hormonal
contraceptives. J Thromb Haemost 2012;10:992-7.

Referat fra mete | bivirkningsnemnda 28. januar 2009: Statens
legemiddelverk 2009. Available: Http://docplayer.me/amp/15563885-
Referat-fra-mote-i-bivirkningsnemnda-28-januar-2009.html
[Accessed 5 May 2018].

Furu K. Establishment of the nationwide Norwegian Prescription
Database (NorPD) - new opportunities for research in
pharmacoepidemiology in Norway. Nor J Epidemiol 2008;18:129-36.
Triebwasser JE, Higgins S, Secura GM, et al. Pharmacy claims
data versus patient self-report to measure contraceptive method
continuation. Contraception 2015;92:26-30.

Lindh I, Skjeldestad FE, Gemzell-Danielsson K, et al. Contraceptive
use in the Nordic countries. Acta Obstet Gynecol Scand
2017;96:19-28.

Ekman J, Skjeldestad FE. BMJ Open 2019;9:€027888. doi:10.1136/bmjopen-2018-027888

"1ybuAdos Ag paroarold
"90SWIO01 1 18)2101(qIqSIBYSIdAIUN T TOZ ‘9 J2GUIBAON UO /wod g uadolwg//:dny wouy papeojumod "6T0Z 19qWIBAON 9Z UO 888/ Z0-8T02-uadolwa/9eTT 0T Se paysignd sy :uado rINg


http://dx.doi.org/10.1016/j.clinthera.2011.11.006
http://dx.doi.org/10.1016/S0140-6736(80)91550-0
http://dx.doi.org/10.1016/S0140-6736(80)91550-0
http://dx.doi.org/10.1136/bmj.b2921
http://dx.doi.org/10.1016/S0140-6736(95)91929-5
http://dx.doi.org/10.1016/S0140-6736(95)91928-7
http://www.ncbi.nlm.nih.gov/pubmed/7500749
http://dx.doi.org/10.1136/bmj.321.7270.1190
http://dx.doi.org/10.1136/bmj.d2151
http://dx.doi.org/10.1136/bmj.d2139
http://dx.doi.org/10.1136/bmj.h2135
Http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2013/11/news_detail_001969.jsp&mid=WC0b01ac058004d5c1
Http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2013/11/news_detail_001969.jsp&mid=WC0b01ac058004d5c1
Http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2013/11/news_detail_001969.jsp&mid=WC0b01ac058004d5c1
http://dx.doi.org/10.1016/S0049-3848(09)70015-5
http://dx.doi.org/10.1016/S0010-7824(84)80006-2
http://www.ncbi.nlm.nih.gov/pubmed/12047300
http://dx.doi.org/10.1111/j.1538-7836.2012.04720.x
Http://docplayer.me/amp/15563885-Referat-fra-mote-i-bivirkningsnemnda-28-januar-2009.html
Http://docplayer.me/amp/15563885-Referat-fra-mote-i-bivirkningsnemnda-28-januar-2009.html
http://dx.doi.org/10.1016/j.contraception.2015.03.016
http://dx.doi.org/10.1111/aogs.13055
http://bmjopen.bmj.com/

	Do Norwegian providers comply with national recommendations when prescribing combined oral contraceptives to starters? A cohort study
	Abstract
	Introduction﻿﻿
	Material and methods
	Patient and public involvement

	Results
	Discussion
	Conclusion
	Article summary
	References


