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Summary
Background: Most women of child-bearing age want a safe method of contraception. Numerous methods are available, 
with different modes of application. In situations involving particular risks, the selection of the right method poses a special 
challenge.

Methods: Contraceptive methods for use in various situations with increased risk are presented in the light of a selective 
 review of the literature, including the relevant current guidelines. 

 Results: The current recommendations of the World Health Organization (WHO) can be used to determine whether 
any  particular contraceptive method is applicable. In particular, the use of combined hormonal contraceptives may be 
 contraindicated in the presence of certain risk factors, especially when there is an elevated risk of thromboembolism. 
 Situations of increased risk include a genetic predisposition to thrombophilia, diabetes mellitus, age over 35, and nicotine 
abuse. Careful attention to the choice of an appropriate contraceptive agent is also necessary for women with hypertension, 
hepatic tumors, headache (including migraine), and epilepsy. For such patients, good alternatives include the use of a 
 gestagen (=progesterone) single-agent preparation, an intrauterine device, or a pessary.

Conclusion: Meticulous history-taking and clinical examination are important components of contraceptive counseling 
that enable the identification of all potential risk factors. In situations of increased risk, decisions must be taken individually. 
Depending on the nature of the patient’s underlying illness, interdisciplinary collaboration may be advisable. Even in 
 situations of increased risk, an appropriated risk-benefit analysis should make it possible to find a suitable contraceptive 
method for any woman who needs one. 
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M any different methods of contraception are now 
available in Germany. Most of them are hormone-
based, including the commonly used combined 

oral contraceptives (1, e1–e3). 
Vaginal rings and transdermal contraceptive 

patches are less commonly used. Further alternatives 
include gestagen (=progesterone) single-drug prep-
arations, with various modes of administration: oral 
ingestion (desogestrel single-agent pills), depot injec-
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tion (medroxyprogesterone acetate in depot form), or 
subdermal implantation (etonogestrel) (e1, e2). 

A copper-based intrauterine device can also be 
used for contraception. Such devices consist of a 
copper spiral, possibly supplemented by a silver or 
gold component or a copper chain or ball. 

Further intrauterine contraceptives include four types 
of levonorgestrel intrauterine systems (LNG-IUS) that 
are available for administration in various doses. 

Contraception
Many different methods of contraception are now available in 
Germany. Most of them are hormone-based, including the 
commonly used combined oral contraceptives.

Intrauterine contraceptive methods
Further intrauterine contraceptives include levonorgestrel intra-
uterine systems (LNG-IUS), which are available for adminis-
tration in various doses. 
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 The German Federal Center for Health Education 
(Bundeszentrale für gesundheitliche Aufklärung) carried 
out a survey on contraception in December 2018. The 
705 women who were interviewed (aged 18 to 49) used 
one or more methods of contraception (e4): 
● oral contraceptives, 47% 
● condoms, 46%
● intrauterine contraceptive methods, 10% 
● male sterilization, 3%
● calendar method, 3%
● female sterilization, 2%
● temperature method, 2%
● vaginal ring/NuvaRing, 2%
● three-month injection, 1% 

Method 
For the literature search in Medline, a selection of 
 citations was made that are relevant to central Europe 
and have been incorporated into the corresponding 
guidelines. As hardly any randomized and controlled 
trials are available on the subject, the included publi-
cations consisted mainly of observational studies and 
meta-analyses of observational studies. Current guide-
lines and WHO recommendations were considered as 
well. The special aspects of post-coital contraception 
(“morning-after pills”) are beyond the scope of this 
 article.

Learning objectives
This article is intended to acquaint the reader with 
●  the fundamentals of contraceptive selection,
●  the findings on history and physical examination 

that suggest the presence of special risk factors 
with relevance to the choice of a contraceptive 
method, 

●  the rational use of the various available methods of 
contraception in special situations of increased 
risk, and the appropriate counseling of patients in 
these situations. 

The fundamentals of contraceptive selection
The patient’s wishes should be the main initial consider-
ation in the choice of a contraceptive method. The most im-
portant aspect is the length of time over which the patient 
desires contraception. 

Patients should be counseled about the various 
types of long-term contraception, i.e., contraceptive 
methods that are effective and reversible and do not 
require daily application: for example, gestagen im-
plants or copper or hormone spirals. Such methods 
were, at one time, mainly used by women over age 35 

who did not want to have any more children. But 
women are now older on the average when they bear 
their first child (2017: 29 years and 10 months), and 
the period of time in which they want contraception 
before their first pregnancy has become correspond-
ingly longer (e5). As a result, long-term contraception 
(intrauterine methods, gestagen implants and injec-
tions) has become a more commonly used option in 
younger patients. Depot medroxyprogesterone acetate 
(MPA) is not suitable for this purpose, because ovu-
lation may not return for up to nine months after it is 
discontinued (e1). 

If risk factors are present, then not only the 
 patient’s wishes, but also the medical aspects of the 
various contraceptive methods need to be considered. 
There may be an absolute or relative contraindication 
to the use of hormonal or other contraceptive 
methods. A directed family history is important, for 
example, with respect to thromboembolic events in 
the patient’s near relatives. As a matter of routine 
practice, even women with a positive family history 
can take hormonal contraceptives according to the 
current state of the scientific evidence, as long as the 
specific aspects of the individual risk situation are 
known to the physician and are taken into account (1). 
If a decision is taken in favor of a hormonal method, 

The fundamentals of decision-making
The patient’s wishes should be the main initial consideration in 
the choice of a contraceptive method. The most important as-
pect is the length of time over which the patient desires contra-
ception. 

Long-term contraception
Long-term contraception was, at one time, mainly used by 
women over age 35 who did not want to have any more 
children. Because women are now older on the average when 
they bear their first child, long-term contraception has become 
a more common option for younger women as well. 

FIGURE

Contraceptive options (algorithm for the choice of method)
E2, estradiol; EE, ethinyl estradiol

hormonal contraception
yes no

with estrogen? – copper intrauterine system 
– barrier methods 
– natural family planningyes no

local

17β-estradiol  
(E2)

ethinyl estradiol  
(EE) 15/20/30 μg

– with various gestagens 
– long cycle (LC)/long-term administration (LTA)

systemic

→ if the patient definitively does not want to bear any more children:  
sterilization of the patient or her partner

gestagen  
monopreparation
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an important question is whether a method containing 
estrogens can be used, because many of the risks of 
hormonal contraceptives arise only with combined 
preparations. Gestagen monotherapy is often a good 
alternative when combination therapy is contraindi-
cated. If there are risk factors contraindicating ges-
tagen monotherapy as well, contraception can usually 
be given with a levonorgestrel intrauterine system or 
intrauterine spirals instead (Figure). If a a combined 
hormonal contraceptive method is decided on, it 
needs to be determined which estrogen should be 
used. Ethinyl estradiol is the most common estrogen 
in combined preparations, but there are also prepara-
tions (one each) that contain estradiol and estradiol 
valerate. If an ethinyl estradiol preparation is used, 
the dose can be selected in the range of 15 to 50 μg 
(Table 1), with 20- and 30-μg preparations being the 
ones most commonly used. The choice of gestagen is 
a further important matter. Here, the thrombogenic 
potential of different classes of gestagens is typically 
the main issue, but there are also other effects to 
 consider, including their partial anti-androgenic and 
antimineralocorticoid effects. These additional thera-
peutic effects of oral contraceptives can play an im-
portant role. The thromboembolic effect of combined 
hormonal methods does not vary significantly with 
the method of administration (oral, patch, vaginal 
ring) (2, 3). For combined oral contraceptives, the 
thromboembolic risk (estimated incidence) lies 
 between 5 and 12 per 10 000 women per year of ap-
plication; the corresponding figures for the vaginal 

ring and the contraceptive patch are 7.8 and 9.7, re-
spectively (2, e6).

It remains unclear whether hormonal contraception 
raises the incidence of breast cancer. A mildly increased 
risk, both while the patient is taking oral contraception 
and afterward, cannot be excluded (e3, e7, e8).

WHO recommendations on contraception
As there is no current contraception guideline in 
 Germany (except for a recently published version for 
use in consultations) (e2), the current WHO recommen-
dations are most commonly used in practice. The WHO 
regularly publishes recommendations for the use of 
contraceptive methods in particular situations, which 
are classified in four categories (2) (Table 2). This 
scheme also provides a basis for clinically and medico -
legally secure documentation in routine practice. 

Individual decisions may, however, need to be 
taken in special risk situations that are not clearly re-
flected in the WHO recommendations. Such decisions 
often require interdisciplinary consultation, particu-
larly when the patient suffers from a specific medical 
condition that is outside the gynecological sphere (1). 

Risk situations
Age of the patient
In healthy women, age alone does not contraindicate 
combined hormonal contraception. If an older woman 
has other risk factors as well, such as obesity, hyperten-
sion, or a positive family history of thromboembolic 
events, then the use of combined hormonal methods 
should be viewed critically, and an alternative method 
should be used if possible, e.g., a gestagen single-drug 
preparation, a levonorgestrel intrauterine system, or a 
copper spiral (1, 4). 

In the WHO guidelines (Table 2), a score of 2 is 
 assigned to all combined contraceptive methods for 
patients aged 40, which means that their benefit is 
held to outweigh their risks (2). The practical impli-
cation is that, for patients aged 40 or above, further 
risk factors must be meticulously sought and docu-
mented (e.g., nicotine abuse, hypertension), and a dif-
ferent method must be chosen if necessary. In women 
with no further risk factors, increasing age is not an 
obligatory indication for a change of method. For 
adolescents, there is, generally speaking, no contrain-
dication for any method of contraception, except 
depot MPA (e9). When a contraceptive method is pre-
scribed for a patient under age 18, the relevant legal 
restrictions in Germany need to be taken into account 
as well. These will not be discussed here. 

The WHO recommendations
The WHO regularly publishes recommendations for the use of 
contraceptive methods in particular situations, which are clas-
sified in four categories. This scheme also provides a basis for 
clinically and medicolegally secure documentation in routine 
practice.

Age of the patient
In healthy women, age alone does not contraindicate com-
bined hormonal contraception. 

TABLE 1 

Factors to be considered in the determination of the ethinyl estradiol dose in 
a combined oral contraceptive 

COC, combined oral contraceptives

Factors/symptoms

Cycle 

Skin lesions

Ovarian cysts

Other drugs (risk of interactions) 

Risk factors for thromboembolism

Cigarette smoking

Reliable intake of COC

COC with ≤ 20 µg 
ethinyl estradiol

regular

no

no

no

yes

yes

yes

COC with ≥ 30 µg 
 ethinyl estradiol

irregular

acne

yes

yes

no

no

less reliable
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Obesity
The WHO defines obesity as a body-mass index (BMI) 
greater than 30 kg/m2. The degree of obesity is impor -
tant: grade 3 obesity, with a BMI over 40 kg/m2, is 
more relevant to the choice of a contraceptive method 
than grade 1 obesity, with a BMI of up to 35 kg/m2. 

Obesity is considered a risk factor for the use of 
combined oral contraceptives both in the WHO rec-
ommendations and in the German Red Hand Letter 
(2, 4). The WHO recommendations assign a score of 
2 (=no contraindication) to the used of combined oral 
contraceptives in obese women who have no further 
risk factors, but this is only rarely the case, and me-
ticulous history-taking is needed to determine which 
further risk factors these patients have. If hyperten-
sion, hyperlipidemia, or diabetes mellitus is present, 
then another contraceptive method should be chosen, 
e.g., gestagens (1). Obese women have a tenfold 
 elevation of the thrombotic risk under treatment with 
combined oral contraceptives, compared to women of 
normal weight who are not taking combined oral 
contraceptives (5). The more obese the patient, the 
higher the risk (up to a 24-fold elevation) (6).

In practice, however, the higher incidence of 
 hemorrhagic disorders in obese women taking oral 
gestagen monotherapy can be problematic (e9). There 
is also discussion in the literature of a possibly higher 
failure rate of combined hormonal contraceptives (7, 
8). Whether the efficacy of combined hormonal 
contraception depends on the patient’s body weight or 
BMI is currently a matter of debate. A Cochrane 
analysis did not reveal any direct dependence of 
 efficacy on BMI (e10). In a single study, the risk of 
pregnancy was higher (relative risk [RR], 2.49) in 
women with BMI greater than  25 kg/m2 taking com-
bined oral contraceptives containing ethinyl estradiol 
and norethisterone acetate (e11). For the contracep-
tive patch, a significantly elevated failure rate was 
seen in women weighing more than  90 kg (e12). The 
consultation edition of the guideline therefore recom-
mends that women with grade 2 or 3 obesity should 
preferably be treated with a copper intrauterine 
 pessary or with non-hormonal methods (e3). 

Thromboembolism
The German Federal Institute for Drugs and Medical 
Devices issued a Red Hand Letter on 30 January 2014 
reflecting the current recommendations of the Euro-
pean Drug Agency (4), mainly with regard to the use of 
the various types of combined hormonal contraception 
and the varying associated risks of thromboembolism. 

Checklists for the documentation of risk factors can be 
downloaded from bfarm.de (4).

The Red Hand Letter states at the outset that the 
risk of venous thromboembolism is low for all types 
of low-dose combined oral contraceptive (ethinyl 
 estradiol content <50 µg). Evidence does suggest, 
however, that the venous thromboembolic risk may 
depend on the type of gestagen contained in the prep-
aration. According to current evidence, the gestagens 
levonorgestrel, norethisterone, and norgestimate are 
associated with the lowest risk among combined oral 
contraceptives. The estimated incidence (per 10 000 
women per year) is 2 for women who are not pregnant 
and do not use contraception; for levonorgestrel, 5–7; 
for dienogest, 8–11; for gestodene, desogestrel, and 
drospirenone, 9–12, and for etonogestrel and norel-
gestromin, 6–12. Adequate data are not yet available 
for chlormadinone acetate and nomegestrol acetate in 
combination (Table 3) (e5). The risk of thrombosis is 
significantly lower for combined preparations with 
20 µg ethinyl estradiol and levonorgestrel than for 
combinations with 30 µg ethinyl  estradiol and other 
gestagens (9). In a study of nearly 5 million women 
aged 15 to 49 who took combined oral contraceptives 
for at least one year, the relative risk of pulmonary 
embolism with the use of combined oral contracep-
tives containing 20 µg ethinyl estradiol and levonor-
gestrel was 0.74 (95% confidence interval [0.59; 
0.91]) compared to a combination of 30–40 µg ethi-
nyl estradiol and levonorgestrel. For a combination of 

Obesity
Obese women have a tenfold elevation of the thrombotic risk 
under treatment with combined oral contraceptives, compared 
to women of normal weight who are not taking combined oral 
contraceptives.

Gestagens (progesterones)
According to current evidence, the gestagens levonorgestrel, 
norethisterone, and norgestimate are associated with the 
 lowest risk among combined oral contraceptives. 

TABLE 2 

Categorization according to clinical assessment in the 
WHO recommendations on contraception, 2015 (2)

Classification in the WHO recommendations

Category

1

2

3

4

Clinical assessment

No restriction on use of method

Benefit > risk

Risk > benefit 
(meticulous monitoring is needed!)
– The method may be used if the patient 

wishes and:
        – the risks are thoroughly explained, 

understood, and accepted 
       – no alternatives are available

The method should not be used: it is contrain-
dicated because the risk to health is too high 
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20 µg ethinyl estradiol with gestodene, the adjusted 
RR was 1.96 [1.47; 2.6], compared to ethinyl estra-
diol 20 µg and levonorgestrel (9). Current studies 
(INAS score) show, however, that the tetraphasic 
combination of estradiol valerate and dienogest is as-
sociated with a similarly low thromboembolic risk 
(10, 11); this information has been incorporated in the 
summary of product characteristics (e13). The Red 
Hand Letter makes it clear that the risk of venous 
thromboembolism is elevated in women who use a 
combined oral contraceptive—especially in the first 
year, but also upon restarting contraception after an 
interruption of four or more weeks (4). The risk 
 factors must be meticulously assessed before any first 
prescription of oral contraceptives, and on every 
 follow-up appointment. 

The risk increases with age, particularly in patients 
with nicotine abuse, diabetes mellitus, hypertension, 
obesity, or thrombophilia, as well as after trauma or im-
mobilization (7, 12). The risk is also elevated during 
pregnancy and the puerperium (7, 12). In healthy 
women, the risk of venous thromboembolism is 4–5 per 
10 000 person-years, and twice as high when a com-
bined oral contraceptive is used (13). The risk is highest 
in the first year of contraceptive use (odds ratio [OR]: 
7.0), and somewhat lower after five years (OR: 3.1), 

compared to women who do not take contraception (13, 
14). Some studies have shown a somewhat higher risk 
in the first year among women taking oral contracep-
tives that contain drospirenone (hazard ratio [HR]: 
 1.77) (13, 14). The incremental risk does not subside 
completely in subsequent years of use (13). A recent 
meta-analysis concerning preparations with 30 µg of 
ethinyl estradiol confirms that the risk is higher with 
combined preparations that contain certain second- and 
third-generation gestagens, compared to levonorgestrel 
combined preparations (RR: 1.5–2.0) (15). Smoking is 
the single most important risk factor; the factor V 
Leiden mutation, which is not uncommon, is a further 
one (16). The risk of thrombosis in women with the fac-
tor V Leiden mutation who take oral contraceptives is 
likewise influenced by the particular gestagen contained 
in the preparation (16). Another relevant risk factor is a 
family history of thromboembolism in a first-degree 
relative (WHO category 2) (Table 4) (2). Combined oral 
contraceptives can also unmask previously undetected 
thrombophilic states. If a woman taking a combined 
oral contraceptive sustains a thromboembolic event, the 
contraceptive must be discontinued at once (1, 2). The 
used of an injected gestagen (MPA) is associated with a 
higher risk of thrombosis than the application of an in-
trauterine system containing levonorgestrel (17). Two 
studies have shown an elevated risk of thromboembol-
ism in healthy women taking depot MPA (e14).

Combined oral contraceptives are contraindicated 
in women with acute thromboembolism, as are the 
vaginal ring and the transdermal contraceptive patch. 
Estrogen-free antiovulatory drugs and depot ges-
tagens are likewise contraindicated in the setting of 
acute thromboembolism. Alternative contraceptive 
methods include barrier methods, an intrauterine 
 pessary, or, possibly, levonorgestrel-containing intra-
uterine systems, although no pertinent study data are 
available. One the patient has recovered from the 
acute thromboembolic event, an oral gestagen 
 monopreparation can be used (2). The WHO, in its 
 recommendations, states that the use of combined oral 
contraceptives is contraindicated in women who have 
sustained a thrombosis even if they are 
 simultaneously anticoagulated, but recent data show 
no elevated risk of recurrent thrombosis under anti -
coagulation (18). There is no indication for the 
screening of all patients for thrombophilia before pre-
scribing a combined oral contraceptive. Patients 
should, however, be screened if there is a positive 
personal or family history of a thromboembolic 
event. 

Risk of thrombosis
Smoking is the single most important risk factor; the factor V 
Leiden mutation, which is not uncommon, is a further one. The 
risk of thrombosis in women with the factor V Leiden mutation 
who take oral contraceptives is likewise influenced by the 
 particular gestagen contained in the preparation.

Contraindication: thromboembolism
Combined oral contraceptives are contraindicated in women 
with acute thromboembolism, as are the vaginal ring and the 
transdermal contraceptive patch.

TABLE 3 

The risk of venous thromboembolism associated with various types of 
combined oral contraceptive*1  (Red Hand Letter, December 2018)

 E2, estradiol
*1 Red Hand Letter on combined hormonal contraceptives – updated for dienogest/ethinyl estradiol, 

 December 2018
*2 Further studies are in progress to provide adequate data on the risks associated with  

these preparations.

Gestagen

Non-pregnant non-users

Levonorgestrel

Norgestimate/norethisterone

Dienogest

Gestodene/desogestrel/ 
drospirenone

Etonogestrel/norelgestromin

Chlormadinone acetate /
 nomegestrol acetate (E2)

Relative risk 
(compared to 
levonorgestrel)

–

Reference

1.0

1.6

1.5–2.0

1.0–2.0

yet to be 
confirmed*2

Estimated incidence 
per 10 000 
patient-years

2

5–7

5–7

8–11

9–12

6–12

yet to be  
confirmed*2
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Diabetes mellitus
For women who do not have diabetes, there are no rel-
evant differences between the available hormonal 
contraceptive drugs (19). Diabetes, in and of itself, 
does not contraindicate the use of combined oral 
contraceptives, as long as the patient has no vascular 
disease or other diabetic sequelae (20). Combined oral 
contraceptives that have a residual androgenic effect 
should be used with the utmost caution, and this also 
holds for depot gestagens (20). Combined oral contra-
ceptives can thus be used by women with uncompli-
cated diabetes (WHO group 2), but further risk factors 
must be examined in this situation as well. 

Depot MPA should be used with caution in this 
situation, as type 2 diabetes is more likely to become 
clinically manifest when depot MPA is used; nonethe-
less, despite this study (e15), a history of gestational 
diabetes does not imply any restriction on the type of 
contraceptive that may be used (WHO group 1).

The selection of a contraceptive for a diabetic 
woman is a more complex matter if vascular disease 
or other diabetic sequelae are present. Diabetic 
 nephropathy, neuropathy, or retinopathy is designated 
in the WHO recommendations as a relative or abso-
lute contraindication to the use of combined oral 
contraceptives (WHO group 3 or 4). The same holds 
for women who have had diabetes for more than 20 
years: because of the longstanding disease, micro -
vascular damage is assumed to be present. On the 
other hand, there is no restriction on the use of 
 gestagens (with the exception of depot MPA), intra-
uterine pessaries, or intrauterine systems (21). 

Planned surgery or immobilization
In theory, planned elective surgery increases the risk of 
thromboembolism, but this depends practically on the 
duration and complexity of the procedure and, above 
all, on the subsequent period of immobilization. It is, 
therefore, recommended—both in the WHO recom-
mendations (WHO group 4) (2) and in the German Red 
Hand Letter (4)—that combined hormonal contra -
ceptives should be discontinued before planned major 
surgery, especially if a long period of immobilization is 
needed thereafter. Before major surgery without 
 prolonged immobilization (e.g., many gynecological 
procedures), combined oral contraceptives are as-
signed to WHO group 2; for relatively minor surgery 
without immobilization (e.g., most gynecological op-
erations, which are usually performed endoscopically 
or transvaginally), they are assigned to EHO group 1 
and thus do not need to be temporarily discontinued 

(22). If discontinuation is indicated, as, for example, 
before a major orthopedic procedure, then this should 
be done at least four weeks before surgery, or, better, 
six weeks before surgery (23). Acutely discontinuing 
oral contraceptives before emergency surgery would 
presumably have no effect. Combined hormonal 
contraceptives that have been discontinued before an 
elective operation should not be restarted until two 
weeks after full mobilization (Table 5) (1, 4). 

There are no restrictions on the use of gestagen 
monotherapies, intrauterine pessaries, and intrauter-
ine systems (WHO 1). It must be borne in mind that 
any restart, after surgery, of temporarily discontinued 
combined hormonal contraception is associated with 
an elevated risk of thromboembolism (4). The 
 question whether contraceptives really need to be dis-
continued for surgery should therefore be critically 
examined for each individual patient, as this is less 
often the case than is commonly assumed. 

Smoking (nicotine abuse)
Smoking is one of the main risk factors for 
 thromboembolism, and the deleterious effect is even 
greater in women who smoke and also use combined 
oral contraceptives: the relative risk is 1.3 [1.0; 1.6] in 
women who smoke 1–10 cigarettes per day, and 1.9 
[1.4; 2.7] in those who smoke more than 20 cigarettes 
per day (13). Smoking combined with other positive 
risk factors puts the patient at special risk. For 
example, a woman over age 35 who smokes fewer than 
15 cigarettes per day and uses a combined oral contra-
ceptive is assigned to WHO group 3, i.e., patients of 

Diabtes mellitus is generally not a contraindication
Diabetes, in and of itself, does not contraindicate the use of 
combined oral contraceptives, as long as the patient has no 
vascular disease or other diabetic sequelae.

Risk factor: smoking
It is urgently recommended that patients should be informed 
about this eliminable risk factor and motivated to lessen their 
nicotine consumption or to quit smoking entirely.

TABLE 4 

WHO recommendations* 2015 – venous thromboembolism and risk factors

COC, combined oral contraceptives; POP, progesterone-only pill; VTE, venous thromboembolism
* 1, no restriction on use of method; 2, benefit > risk; 3, risk > benefit;  

4, the method should not be used because the risk to health is too high.

Risk

History of VTE

Acute VTE

VTE under treatment 
with anticoagulant 
drug

Positive family history
(first-degree relative)

COC

4

4

4

2

Contra-
ceptive 
patch

4

4

4

2

Vaginal 
ring

4

4

4

2

POP

2

3

2

1

Copper 
spiral

1

1

1

1

Levonor -
gestrel   
spiral

2

3

2

1
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this type should, in general, not be given combined 
oral contraceptives (2). Women over age 35 who 
smoke 15 cigarettes a day and use a combined oral 
contraceptive are assigned to WHO group 4 (Table 6). 
There is no restriction, however, on gestagen mono-
therapy or the use of levonorgestrel-containing intra-
uterine systems and intrauterine pessaries (2). The 
longer the duration of smoking and the greater the 
number of cigarettes smoked per day, the higher the 
 associated mortality (24). Combined oral contracep-
tives also elevate the risk of myocardial infarction in 
women who smoke by a factor between 2 (e16) and 10 
(e17). It is, therefore, urgently recommended that pa-
tients should be informed about this eliminable risk 
factor and motivated to lessen their nicotine consump-
tion or to quit smoking entirely. On the other hand, 
combined hormonal contraceptives are not contraindi-
cated for otherwise healthy women under age 30 who 
smoke. Smoking also has other effects: it alters the 
 metabolism of ethinyl estradiol, because cytochrome 
P450 induction accelerates the hepatic metabolism of 

the drug (e18). This is presumably the reason for the 
frequent occurrence of additional hemorrhages in 
smokers (e19). Nicotine metabolism is also accelerated 
by the intake of combined oral contraceptives, which 
can thus reinforce nicotine dependence (25). There is 
no evidence to date regarding the putative effect of 
electrocigarettes on cardiovascular risk in women who 
take combined oral contraceptives (26). Smoking must 
be asked about, documented, and assessed as a risk 
factor for thrombosis, not only in initial history-taking 
before contraceptive treatment is begun, but in the sub-
sequent annual check-ups as well. 

Hypertension
Hypertension is, likewise, a relative or absolute 
 contraindication to the use of combined oral contra-
ceptives. Even a woman with well-controlled 
 hypertension is assigned to WHO group 3 (relative 
contraindication) (2). There is no restriction on the use 
of gestagens. In the case of hypertension with blood 
pressure values above 160/100 mm Hg, combined oral 

Smoking alters metabolism
Smoking alters the metabolism of ethinyl estradiol, because 
cytochrome P450 induction accelerates the hepatic metab-
olism of the drug. This is presumably the reason for the fre-
quent occurrence of additional hemorrhages in smokers.

Smokers over age 35
According to the WHO recommendations, women over age 35 
who smoke more than 15 cigarettes a day should not take oral 
contraceptives. 

TABLE 5 

WHO recommendations 2015*—venous thromboembolism and immobilization, modified from (2)

COC, combined oral contraceptives; POP, progesterone-only pill. 
* 1, no restriction on use of method; 2, benefit > risk; 3, risk > benefit; 4, the method should not be used because the risk to health is too high.

Risk

Major surgery
 – prolonged immobilization
  – no prolonged immobilization

Minor surgery
 – no immobilization

COC

4
2

1

Contraceptive 
patch

4
2

1

Vaginal  
ring

4
2

1

POP

2
1

1

Copper 
spiral

1
1

1

Levonorgestrel 
spiral

2
1

1

TABLE 6 

WHO recommendations 2015*—age and smoking, modified from (2)

COC, combined oral contraceptives; POP, progesterone-only pill. 
* 1, no restriction on use of method; 2, benefit > risk; 3, risk > benefit; 4, the method should not be used because the risk to health is too high.

Risk

Age <35 

Age >35 
   <15 cigarettes/d
   >15 cigarettes/d

COC 

2

3
4

Patch/ring

2

3
4

POP

1

1
1

3-monthly  
injection

1

1
1

Gestagen  
implant 

1

1
1

Copper 
spiral

1

1
1

Levonorgestrel 
spiral 

1

1
1
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contraceptives are absolutely contraindicated (WHO 
group 4). A history of gestational hypertension places 
the patient in WHO group 2 with respect to the use of 
combined oral contraceptives. These patients at 
 elevated risk need more frequent follow-up than usual: 
they should have their first follow-up appointment 
three months after the initiation of treatment, and sub-
sequent ones at six-month intervals. If combined oral 
contraceptive treatment has been decided upon for a 
patient with medically well-controlled hypertension, 
the estrogen component should be at the lowest 
 possible dose (i.e., a 20 µg ethinyl estradiol prepara-
tion can be used, or, alternatively, an estradiol prepara-
tion). It is very important that the blood pressure 
should be measured regularly (as a rule, annually), 
both before and during the use of combined oral 
contraceptives (1). The blood pressure can change 
when a combined oral contraceptive is given, even in a 
patient whose hypertension was previously well 
 controlled with medication. If other risk factors 
 besides hypertension are present as well, such as 
 obesity or smoking, then combined oral contraceptives 
are contraindicated, because of the increased risk of ar-
terial thromboembolic events (27). The risk of venous 
thromboembolism is not increased (27). The is no re-
striction on the use of any other type of contraceptive 
method. For the risk situation in patients with hepatic 
tumors, see the eBox.

Headache, including migraine
Migraine is markedly more common in women than in 
men (prevalence, 18% vs. 6%). Headache in general, 
and migraine in particular, are thus common problem-
atic situations in women seeking a suitable method of 
contraception. The spectrum of headache disorders and 

the range of severity are very wide, and, in any patient 
with chronic headache, the precise classification of the 
disorder is important (1, 31). If the patient suffers from 
headaches that are timed to the menstrual cycle, are not 
of migrainous quality, and are not preceded by an aura, 
a combined oral contraceptive can help. In such 
 situations, combined oral contraceptives are best taken 
in a long cycle or over the long term (32, 33). Gestagen 
monotherapy also improves headaches of this type (31, 
32). If the administration of combined oral contracep-
tives fails to relieve the headache, then another cause 
should be sought (1, 4). 

The situation is different, and more problematic, if 
the patient suffers from migraine. Women under age 
35 with migraine headaches without an aura can take 
combined oral contraceptives (WHO group 2 or 3) 
(2). In contrast, for patients who have migraine with 
aura, all combined hormonal contraceptives are abso-
lutely contraindicated (WHO group 4), because they 
lead to a sixfold elevation of the risk of stroke (34). 
For patients with persistently occurring migraine with 
aura, gestagen monotherapy is relatively contraindi-
cated as well (WHO group 3), and this also applies to 
levonorgestrel-containing intrauterine systems. If 
there are any further risk factors, combined hormonal 
contraceptives should be avoided because of the 
 elevated risk of thromboembolism (1). The differen-
tial diagnosis of migraine with and without aura, and 
of headache of other types, can be ia difficult matter, 
and the treating neurologist should be consulted 
 before oral contraceptives are prescribed. This is ad-
visable for yet another reason, namely, because the 
neurological guidelines are less restrictive than the 
gynecological ones with respect to the use of combined 
oral contraceptives in patients with migraine (1).

Hypertension
Hypertension is, likewise, a relative or absolute contraindi-
cation to the use of combined oral contraceptives. Even a 
woman with well-controlled hypertension is assigned to WHO 
group 3 (relative contraindication).

Migraine
Women under age 35 with migraine headaches without an 
aura can take combined oral contraceptives; however, for 
 patients who have migraine with aura, all combined hormonal 
contraceptives are absolutely contraindicated.

TABLE 7 

Antiepileptic drugs and their effect on enzyme induction and contraceptive reliability 

EE, ethinyl estradiol; LNG, levornogestrel; LTG, lamotrigine

Enzyme induction 

Marked

Reciprocal interaction

None

Drugs

barbiturates, carbamazepine, felbamate, oxcarbaze-
pine, phenytoin, primidone, clonazepam, topiramate

lamotrigine (dose must be raised; EE induces metab-
olism of lamotrigine and  lamotrigine induces metabolism 
of LNG)

valproic acid, gabapentin, levetiracetam, tiagabine, 
 vigabatrin, zonisamide, pregabalin

Contraceptive reliability

not reliable

beware of possible effect

fully reliable
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Epilepsy
In women with epilepsy, seizures tend to occur more 
frequently during menstruation. This clearly implies 
that cyclical hormone changes affect the probability of 
having an epileptic seizure. According to the WHO 
criteria, in women with epilepsy who desire contracep-
tion, the benefit of contraception outweighs the risks no 
matter what type of contraceptive method is used 
(WHO group 1). None of the numerous studies that 
have been conducted on this matter have shown any in-
crease in the prevalence of epilepsy from the use of 
combined oral contraceptives (35–38), nor has any 
change in the frequency of seizures been demonstrated 
(38). Contraceptive drugs can interact pharmacologi-
cally with antiepileptic drugs in undesired ways (36, 
37), with highly variable effects on hepatic metabolism 
and enzyme induction. For example, enzyme-inducing 
antiepileptic drugs such as carbamazepine can partially 
or totally counteract the contraceptive effect of com-
bined oral contraceptives (Table 7) (36, 37). Lamotri-
gine stimulates the metabolism of ethinyl estradiol; 
therefore, the dose of lamotrigine must be adjusted 
(39). Antiepileptic drugs can also lessen the effect of all 
orally and parenterally administered gestagen mono-
preparations. There is no general contraindication of 
combined oral contraceptives. On the contrary, in 
women with epilepsy, combined oral contraceptives 
can even lower the frequency of seizures, particularly 
those that tend to occur premenstrually, if they are 
given over the long term (i.e., continuous, uninter -
rupted intake of combined oral contraceptives) or in a 
long cycle (application with a reduced number of inter-
vals in which no contraceptives are taken—only 2–4 
such intervals per year) (40). Possible interactions with 
antiepileptic drugs must be bone in mind (36). In case 
of a marked interaction, a levonorgestrel-containing 
 intrauterine system or a copper spiral may need to be 
considered as an alternative (35). To lessen potential in-
teractions, a temporally staggered administration of 
antiepileptic drugs and combined oral contraceptives is 
generally advisable (1), but this does not always guar-
antee a secure contraceptive effect. The information 
contained in the package inserts of the antiepileptic and 
contraceptive drugs must be heeded in all such cases. 

Overview
In situations of increased risk, especially problematic 
constellations need to be taken account that arise not 
just from the patient’s underlying disease, but also 
from the ensuing sequelae, e.g., vascular damage. On 
the other hand, it is often precisely in such situations 

of increased risk that secure contraception is medi-
cally indicated, as an undesired pregnancy in a patient 
of this type would increase the risk of further adverse 
effects on health. The physician should focus atten-
tion on the patient’s personal wishes and, especially, 
on the clinical history, with repeated questioning 
about risk factors not only when a combined oral 
contraceptive is initially prescribed, but also at each 
follow-up appointment. If the patient’s living circum-
stances change (age, additional risk factors, obesity, 
smoking, new onset of diabetes mellitus or migraine), 
the contraceptive method must be accordingly modi-
fied to ensure that the patient has secure contraception 
with an acceptably low risk to her health. Contracep-
tive counseling in such situations is a demanding task 
calling for special attention in gynecological practice. 

Epilepsy
None of the numerous studies on this matter have shown 
any increase in the prevalence of epilepsy from the use of 
combined oral contraceptives, nor has any change in the 
frequency of seizures been demonstrated.
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CME credit for this unit can be obtained via cme.aerzteblatt.de until 2 February 2020.
Only one answer is possible per question. Please select the answer that is most appropriate.

Question 1
How long before elective major surgery requiring a long 
period of postoperative immobilization should combined 
hormonal contraceptives be discontinued?
a) 2 days
b) 1 week
c) 6 weeks
d) 2 months
e) 3 months

Question 2
If a woman is classed in WHO category 4, what does this 
mean in regard to contraception? 
a) An individualized decision must be taken
b) The benefits and risks are of the same magnitude
c) Administration is contraindicated
d) The benefit outweighs the risk
e) The risk of thrombosis is four times as high as normal

Question 3
What method of contraception is best for a 43-year-old 
woman who does not want to have any more children, is 
a smoker, and has hypertension and a BMI of 31? 
a) A copper IUD
b) Cyclical administration of a combined oral contraceptive
c) The temperature method
d) Spermicides
e) Coitus interruptus

Question 4
In obese women, by what factor does the administration 
of combined oral contraceptives elevate the risk of 
thrombosis? 
a)  2
b)  4
c)  7
d) 10
e) 15

Question 5
In what period of time after the initiation of treatment with 
combined oral contraceptives is the thromboembolic risk 
highest? 
a) In the first year
b) After two years
c) After five years 
d) After seven years
e) After ten years

Question 6
What gestagen is associated with the lowest risk of 
 thrombosis when used in a combined preparation together with 
ethinyl estradiol? 
a) Gestodene
b) Desogestrel
c) Drospirenone
d) Dienogest
e) Levonorgestrel

Question 7
What preparation should be recommended for a woman with 
 longstanding diabetes and diabetic angiopathy? 
a) A combined oral contraceptive with no residual androgenic effect
b) A vaginal ring
c) A combined oral contraceptive with residual androgenic effect
d) A single-drug gestagen preparation
e) Depot MPA

Question 8
What method of contraception is advantageous for a woman 
who suffers from non-migrainous cycle-dependent headaches 
without aura?
a) The cyclical administration of combined oral contraceptives 
b) The long-term administration of combined oral contraceptives
c) A copper IUD
d) Levonorgestrel intrauterine systems
e) A vaginal ring

Question 9
What antiepileptic drug has no effect on the reliability of 
 combined oral contraceptives? 
a) Carbamazepine
b) Topiramate
c) Lamotrigine
d) Primidone
e) Gabapentin

Question 10
Which of the following is a short-term contraceptive method?
a) A transdermal contraceptive patch
b) A  copper IUD
c) A  gestagen implant
d) A  gestagen injection
e) A  levonorgestrel intrauterine system

►Participation only via Internet: 
cme.aerzteblatt.de
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Contraception in a patient with positive risk factors
A 38-year-old woman desires hormonal contraception. She has a 
history of two unremarkable pregnancies and cycle-dependent 
migraine headaches. There is no personal or family history of 
thromboembolic events. On further questioning, she states that 
she smokes 20 cigarettes per day. Her blood pressure is 120/80 
mm Hg, and her BMI is 26 (i.e., she is mildly overweight). 

Fundamentals of decision-making
Her age and the fact that she smokes more than 15 cigarettes per 
day constitute a contraindication for all combined hormonal 
contraceptive methods (oral, transdermal patch, vaginal ring). 
She does not want to use barrier methods or sterilization. She can, 
therefore, be offered the following alternative options, given her 
desire for hormonal contraception: 
● oral gestagen monotherapy
●  an etonogestrel implant for three years 
● depot gestagen injections every three months
● the insertion of a levonorgestrel intrauterine system (IUS) or 

a copper intrauterine device (IUD). 
As the patient is still ambivalent about whether she will 

 ultimately want to have more children, she does not want a long-
term contraceptive method, and she therefore declines a 
 gestagen implant or gestagen injections and likewise declines 
all intrauterine methods. She decides to commence treatment 
with a gestagen single-drug pill containing 75 μg of desogestrel. 
This situation is classed in WHO group 2. The patient is in -
formed that the pill should be taken every day without 
 interruption and with the most precise timing possible, and that 
interim bleeding can occur in the initial period of use. 

She is also encouraged to cut down on smoking. A deso -
gestrel monopill provides her with reliable contraception at 
relatively low risk. If she should subsequently decide that she 
does not want to bear any more children, she can be switched to 
a long-term contraceptive method; such methods are often 
 associated with better patient adherence. 

eCASE REPORT  
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eBOX 1

Risk situation and risks: hepatic tumors
The types of hepatic tumor include benign lesions, such as hemangioma, 
 adenoma, and focal nodular hyperplasia (FNH), as well as malignant ones, 
such as hepatocellular carcinoma and hepatoblastoma. When combined oral 
contraceptives are taken, hemangiomas can develop, even in adolescents (1). 
FNH and adenomas can arise after many years of use of combined oral contra-
ceptives (COC); there is a positive correlation with the dose of ethinyl estradiol. 
The long-term use of COC has been found to be associated with an elevated 
risk of hepatic disease, although the evidence for this comes mainly from older 
studies in which the COC that were used contained 50 µg of ethinyl estradiol 
(1). More recent studies have shown that, in women with focal nodular hyper-
plasia, the use of low-dose COC does not lead to any progression or regression 
of the hepatic findings (28, 29). According to a meta-analysis, the evidence re-
garding malignant tumors, such as hepatocellular carcinoma, is mixed (30). In 
one review, six studies were found that showed a two- to twenty-fold elevation 
of the risk (30), while a further study showed no statistically significant associ-
ation of combined hormonal contraception with hepatic tumors (e20). 

COC and all other hormonal preparations are absolutely contraindicated in 
patients with hepatic hemangioma, hepatocellular adenoma, or hepatocellular 
carcinoma, as well as in patients with a personal or family history of these 
lesions. Hemangiomas and FNH reach their peak prevalence (as high as 7%) 
in women aged 20 to 50. In women with FNH, micropills with up to 20 µg of 
ethinyl estradiol can be used (WHO group 2) (2, e3). Alternatively, intrauterine 
contraceptive methods or gestagens can be used. 




