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Hormonal Contraception—What Kind,
When, and for Whom?
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SUMMARY

Background: In Germany today, one-third of the 20 million
women of child-bearing age use combined oral contracep-
tives (COCs). In this article, we summarize the current
knowledge of the mode of action, wanted and unwanted
side effects, and long-term risks of COCs. The levonorges-
trel intrauterine device (IUD) and long-acting injectable or
implantable monophasic progestogen preparations offer
comparable contraceptive efficacy to COCs. Nonetheless,
they are less frequently used in Germany than COCs, be-
cause of their propensity to cause breakthrough bleeding.

Method: Selective review of the literature.

Results: COCs suppress gonadotropin secretion and
thereby inhibit follicular maturation and ovulation. Their
correct use is associated with 0.3 pregnancies per 100
women per year, their typical use, with 1 pregnancy per
100 women per year (Pearl index). COCs have effects on
the cardiovascular and hemostatic systems as well as on
lipid and carbohydrate metabolism. When given in the
presence of specific risk factors, they significantly in-
crease the likelihood of cardiovascular disease and throm-
boembolism. Women with persistent human papilloma
virus (HPV) infection who take COCs are at increased risk
of developing invasive cervical cancer. On the other hand,
COCs lower the cumulative incidence of endometrial and
ovarian cancer by 30% to 50%, and that of colorectal
cancer by 20% to 30%. Other malignancies seem to be
unaffected by COC use.

Conclusion: As long as personal and familial risk factors
are carefully considered, COCs constitute a safe, revers-
ible, and well-tolerated method of contraception..
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H ormonal contraceptives are among the most
reliable reversible methods of contraception
(Table 1) (1). Their composition, dosage and usage
varies, leading to differing rates of risk, side effects and
advantages. The wide range of available preparations
offers individual choice, tailored to a woman’s prior-
ities regarding effectiveness, cycle control, side effects
and risks, as well as therapeutic and preventive effects.

It was 50 years ago in 1961 that the first hormonal
contraceptive was introduced to the German market.
Today, a third of Germany’s 20 million women of re-
productive age take a combined pill (el), while other
hormonal methods such as the progestagen only pill
(POP), the levonorgesterol-bearing intrauterine device
(IUD), and transdermal and vaginal contraceptives,
play a lesser role.

For this reason, this article will focus solely on com-
bined oral contraceptives. It should however be noted
at this point that the IUDs, long acting progestagen-
only implants and injectables—containing 104 or 150
mg of medroxyprogesterone acetate, 200 mg norethis-
terone enantate or 68 mg etonorgestrel respec-
tively—offer equal contraceptive efficacy (ideal use).
They are also associated with reduced thrombotic risk
due to the absence of an estrogen component which
reduces the effect on the clotting system, but bleeding
abnormalities are commoner than with combined oral
contraceptives, especially at the beginning of treat-
ment.

Learning ohjectives
The learning objectives for the reader are:
® to increase awareness of the mode of action and
contraceptive efficacy of the combined pill
® to understand and assess its risks and side effects
® to be aware of the additional uses and indications
for combined hormonal preparations.

Efficacy

Hormonal contraceptives are among the most
reliable reversible methods of contraception.
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This review article is based on a selective review of
the literature.

Composition of combined oral contraceptives
Combined oral contraceptives (COCs) consist of a
combination of estrogen and progestagen. Most prep-
arations are taken daily for 21 days, followed by a
seven day break (hormone-free interval or pill-free in-
terval, PFI) during which a withdrawal bleed occurs
two to three days after the last tablet taken (conven-
tional regimen, 21/7) (Figure 1). Ethinylestradiol (EE)
is the estrogen used in almost all preparations, with the
exception of one which uses estradiol valerate. These
are combined with one of a variety of synthetic proges-
tagens (eTable 1) (2) (e2—e4).

To minimize the risk of serious side effects such as
thromboembolic events, only low dose preparations,
so-called micro-pills with 15-35 png EE, or else the
combination with estradiol valerate, should be pre-
scribed routinely. Because the progestagens vary as to
their efficacy and spectrum of action, the daily doses of
these varies considerably (eTable 1).

Monophasic combined pills contain constant daily
doses of contraceptive steroids, while biphasic or tri-
phasic preparations have a daiy dose which varies in a
stepwise fashion (Figure 1) (e4). During the pill-free
interval, follicular maturation begins due to the loss of
pituitary suppression via the contraceptive steroids.
This is then suppressed once more in the course of the
first week of the new pill cycle (e2, e4). The contracep-
tive vaginal ring and patch work like oral combined
preparations, with a 21 day hormone phase and a seven
day pill-free interval, during which a withdrawal bleed
occurs. Their efficacy, side effect profile and hepatic
effects are broadly equivalent to those of low dose oral
contraceptives.

Method of action

The contraceptive effect of the COCs depends pri-
marily on the suppression of gonadotrophin release.
This leads to the arrest of follicular maturation, of
the preovulatory luteinizing hormone surge, and of
ovulation. Most COCs have a progestagen dose
which is significantly above the threshold for
ovulation suppression (eTable 1), so that even
without the estrogen component, the contraceptive
effect would be achieved. Additional effects include
the peripheral action of progestagens on cervical
mucus, tubular function and the endometrium.

Combined oral contraceptives

They consist of a combination of estrogen and
progestagen. The majority of preparations are
taken for 21 days, followed by a seven day pill-
free interval, during which a withdrawal bleed
occurs.

However, cycle control depends on the effects of the
estrogen component (€2, e4).

Contraceptive efficacy

The efficacy of a method of contraception is repre-
sented using the Pearl Index (PI), i.e. the number of un-
wanted pregnancies per 1300 cycles of use (100
woman-years) (e5). User errors and compliance
problems lead to an increase in the Pearl Index. With
ideal use (no missed pills), the PI is around 0.3 (7able
1) (1, 3). However, half of women miss at least one and
a quarter at least two pills per cycle (actual use), which
raises the PI (4). The failure rate of COCs appears to be
somewhat lower (PI around 1) in Europe than the USA
(PI around 8) (Table 1) (3, 5). This may relate to more
careful instruction in reliable use, or to differing atti-
tudes to safe contraception between European and
American women (e6). The risk of pregnancy is highest
when pills are missed at the beginning of the first week
of pills, or the end of the last one, because these pro-
long the pill-free interval during which follicular matu-
ration resumes. Appropriate measures to prevent un-
wanted pregnancy where pills have been missed are
presented in Figure 2 (6, ¢7). These measures apply
only to monophasic combined preparations taken con-
ventionally, i.e. for 21 days with a 7 day pill-free inter-
val. With mistakes using the following preparations,
these measures must be adapted accordingly (6):

® where the pill-free interval is shorter than seven

days

® where the preparation uses placebo tablets in the

pill-free interval

® where the route of administration is vaginal or

transdermal

® with progestagen only methods.

COCs with 20 pg EE per day are as effective as >30
ug preparations, since ovulation inhibition depends pri-
marily on the progestagen component (e8). Extending
the pill cycle from 21 to 24 days (24/4) increases the
suppression of follicular maturation and hence allows
for a dose reduction in the contraceptive steroids (3).
The use of extended cycle regimens with a seven day
PFI after for example 84 days (84/7), or continuous
COC use, suppress ovarian function even more effec-
tively. The number of withdrawal bleeds is also re-
duced, which many women view positively (Figurel)
(7, €9).

The efficacy of the COC can be compromised by
gastrointestinal disturbance or antibiotic use (el0).

Mode of action

The contraceptive efficacy of the COC relies
primarily on the suppression of gonadotrophin
release.
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of antibiotics (el1), the recommendation is still to use

additional, alternative methods of contraception Incidence of unwanted pregnancy in the first year of use per 100 women with
. . e . actual (Pearl-Index) and ideal use (theoretical Pearl-Index value) of various

(barrier methods) during antibiotic use and for a further methods of contraception (1)
seven days.

Intercurrent use of liver enzyme inducing medi- _
cations such as rifampicin and rifabutin can reduce the
efficacy of hormonal contraceptives. By contrast, oral None 8 85
contraceptives can also influence the efficacy of other Female sterilization 0.5 0.5
medications. Hence COC administration can reduce Male sterilization 01 015
serum levels of lamotrigine resulting in - increased Oral ovulation inhibitors! 03 8229
seizure risk, with a subsequent rise in the pill-free inter-
val (8, e12). Extended cycle or continuous use of the Contraceptive patch 0.3 8(12%)
COC can avoid these fluctuations. Contraceptive vaginal ring 0.3 8(1.2%)
Side effects and risks Progestagen only pill (POP) 0.3 8
Hormonal contraceptives affect the whole body and POP with desogestrel (0.14%) (041)
some of these effects are beneficial or therapeutic (Box) Depot progestagen 03 3
(9, e13). On the other hand, unwanted drug effects can (medroxyprogesterone acetate)
represent a health risk, depending on a woman’s pre- Gestagen implant 0.05 0.05
existing risk factors. The majority of side effects Copper IUD 0.6 0.8
reported during COC use are equivalent in frequency to Levonorgestrel IUD 0.2 02
those reported in placebo groups (e14—e16). ) ) .

Diaphragm with spermicide 6 16

Cardiovascular disease Male condom (without spermicide) 2 15
Hormonal contraceptives affect cardiac function, the Female condom (without spermicide) | 5 21
circulation, blood pressure, fat and carbohydrate me- Spermicide 18 29
tabolism and blood clotting, and have direct effects on . -
the vascular wall. In the presence of pre-existing car- wgr?]\é?gmal sponge (nulliparous 9 16
diovascular risk factors, the COC can increase the risk -
of vascular disease. Intravaginal sponge (parous women) 20 32

The incidence of venous thromboembolic disease Coitus interruptus 4 27
(VTE) in healthy women of reproductive age is very Rhythm method 3-5 25
low, at around 4 to 5/10 000 women per year (10). COC
use alters clotting factors and fibrinolysis via its effect *! amended using data from Dinger et al. 2011 (3); ** amended using data from Mansour et al. 2010 (5);

|UD, intrauterine device

on liver metabolism, and can lead to a reversible acti-
vate protein C resistance (e17). These effects contribute
to an increased VTE risk with COC use of 9 to
10/10 000 woman years, a risk which is proportionate
to the estradiol dose, and highest at the beginning of
treatment. By comparison, this risk during pregnancy is
around 29/10 000, and in the postpartum period, around
300-400/10 000 woman years (e18—20).

There is a suggestion that the progestagen compo-
nent modifies the estradiol related VTE risk. Desoges-
trel, gestodene and cyproterone acetate are associated
with a higher risk than levonorgestrel-based COCs
(11). There are however contradictory data on this point
(e21). Additional factors which further increase the risk

Unwanted effects Cardiovascular disease

The majority of unwanted side effects are no In the presence of risk factors, the COC can
more frequent among COC users than in placebo increase the risk of cardiovascular disease.
groups.
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Homonal
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Combined pill (21/7)

Biphasic pill (7+15/6)

Triphasic pill (6+5+10/7)

Combined pill with
estradiol valerate complex
dosage regimen) (2+5+17+2/2)

Combined pill (24/4)

Extended cycle combined
pill (84/7)

Continuous combined pill

I Ethinyl estradiol

N Estradiol valerate

I Gestagen I Piacebo

of VTE during COC use include age, high BMI,
immobility, vasculitis and smoking, while moderate
alcohol consumption reduces the risk (€22, e23). The
contraceptive patch carries a higher VTE risk than
other contraceptives, presumably due to its heavier
estradiol burden on the liver, while the vaginal ring
carries similar risks to those of oral preparations (e4,
e24). The presence of a positive family or personal
history of thromboembolic disease, or of genetic or
acquired thrombophilia, increases baseline VTE risk
significantly, a risk which is increased still further with
COC use. Hence a woman with a heterozygous Factor-
V-Leiden-Mutation (prevalence of around 5%) or a per-
thrombin mutation has a 7- to 10-fold VTE risk with
COC use (12). Nevertheless, general screening for
these conditions has not been found to be cost effective
(1, el7, e25, e26). In order to prevent one venous
thromboembolic event, around 8000 women would
need to undergo screening, of whom 400 would stop
taking the COC (13, €27).

Combined pills

COCs alter clotting and fibrinolysis via the hepatic
effects of ethinyl estradiol.

Where surgical procedures with a high thromboem-
bolic risk are planned, the COC should be discontinued
four to six weeks preoperatively in order to normalize
clotting. By contrast with the COC, progestagen only
methods (progestagen only pill/POP containing
levonorgestrel or desogestrel, or the levonorgestrel-
bearing [UD), appear not to increase this risk (1, 11, 28).

The increased risk of myocardial infarction in young
women taking the COC is marginal. Additional risk
factors such as age, hypertension, smoking, diabetes,
hyperlipidemia, and high BMI must also be taken into
account (14, e4, €26, €29) (Table 2). Progestagen only
methods appear not to affect the risk of myocardial
infarction. (e30).

The risk of ischemic stroke is extremely small in
young women, but rises with a history of focal
migraine (15, €26, e31, €32). COC use doubles this pre-
existing risk, and smoking increases it seven fold (e33)
(Table 2). COC does not affect the risk of hemorrhagic
stroke.

Risk factors for venous thrombesis during COC use

° Age

e High BMI
e Smoking
e [mmobility
e Vasculitis
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Benign tumors

Benign liver tumors

Focal nodular hyperplasia (FNH) is a rare, benign
disease (with a prevalence of 0.4% to 3% in the
general population), which is usually diagnosed in
asymptomatic women and is rarely associated with
complications (e34—e36). It is questionable whether
COC affects the severity or prevalence of FNH (e37,
e38). If FNH is diagnosed during treatment with a
low dose COC, it is reasonable to continue treatment
with regular monitoring of the lesion(s) (Table 3)
(1, e38).

Hepatocellular adenomas are extremely rare in
young women, including long term low dose COC
users (prevalence: 3 to 4/100 000) (16, e34, €39). The
risk appears to depend on duration of use and the EE
dose (40, e41). If hepatocellular adenoma is diagnosed
during treatment with a COC, COC treatment should be
discontinued (7able 3). No association has been found
between COC use and the incidence of meningioma
and prolactinoma.

Carcinomas and mortality

Reproductive factors can influence the incidence of a
number of malignancies. For example late menarche,
early menopause and prolonged breastfeeding are
associated with a reduced risk of breast cancer. Two
large cohort studies have shown that the COC—with
the exception of invasive cervical cancer—are not as-
sociated with any increased risk of cancer (eTable 2)
(17, 18).

Numerous recent studies have concluded that the
COC has either no, or a marginal, influence on breast
cancer risk (eTable 3) (17-20, e42—e46). The
absolute risk is very small. For example, if women
aged 25 use the COC for five years, there will be just
five extra breast cancers per 10 000 women during
the following 10-year period (49 instead of 44). Most
of these would be local, non-metastasized tumors.
The increased risk disappears within ten years of
discontinuing the pill (19). Even in women with
BRCA1 and BRCA2 mutations, either no risk
increase or an extremely small risk increase was
found (20, e47, e48). Progestagen only methods
(progestagen only pill, depot-medroxypergesteron-
acetate and the levonorgestrel bearing IUD) also
have but a small effect (¢49).

The cumulative incidence of ovarian cancer in
women under 75 is 1.2% and is reduced by the COC

Hepatocellular adenomas

The risk of hepatocellular adenomas appears to
depend on the length of COC use and the dose of
EE. If a hepatocellular adenoma is diagnosed
during COC treatment, the pill should be
discontinued.
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Non-contraceptive indications for and other
beneficial effects of the combined pill*

® (Cycle regulation

® Bleeding disorders with or without iron deficiency anemia
® Polymenorrhea

® Menorrhagia

® Dysmenorrhea

® |nduction of amenorrhea via extended cycle or continuous use to improve
quality of life

® PMS and PMDD

® Prevention of menstrual migraine

® Reduction in incidence of benign ovarian tumors and cysts

® Reduction of ovarian and endometrial cancer risk

® Acne

® Hirsutism

® Preservation of bone mineral density in perimenopausal women
® Endometriosis related chronic pelvic pain

® Fibroid related bleeding disorders

PMS, premenstrual syndrome; PMDD, premenstrual dysphoric disorder; ! modifed from (9,e13)

Breast cancer

Numerous recent studies have concluded that the COC
has either no influence or a very small influence on
breast cancer.
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1 pill less than

‘rake{ahlafassuon

uontma raglmen
as prescribed*!

In the 2n° or 3" week
of the pill packet

the pill packet

Box 1
Take the Iast missed pill
as soon as possible;
continue regimen as
prescribed*";
additional contraception
for 7 days;
consider emergency
contraception*?

Box 2
Take the last missed pill
as soon as possible;
continue regimen
as prescribed*";
omit the pill-free
interval before beginning
the next pill packet

Take the Iasl mlssed pill
as soon as possible;
continue regimen
as prescribed*’;
omit the pill free
interval before beginning
the next pill packet;
additional contraception

or 7 days;
consider emergency
contraception*

Measures to manage mistakes in pill taking with monophasic COCs (modified

from [6]).

Box 1: One or more missed pills during the first pill week could result in the extension of the
hormone free interval to >7 days and hence to follicle maturation and ovulation.

Box 2: If fewer than 3 consecutive pills are missed in weeks 2 or 3, the hormone-free inter-
val is shortened and this can lead to breakthrough bleeding. Contraceptive efficacy is
however unaffected, as long as regular COC intake was maintained for at least 7 days

prior to missed pills.

Box 3: If 3 or more consecutive pills are missed in week 3, contraception is very likely to be
compromised as the hormone-free interval is continuous with the third pill week and
is prolonged by the number of days for which pills have been missed. For this reason
it is recommended to omit the pill-free interval, in other words to commence the next
pill packet immediately following the previous one. To simplify the recommended
measures, the same recommendation is made for pills missed in week two, even
though in some cases the scheduled pill free interval would have no effect on contra-

ception.

*" This measure means that in some cases two pills will be taken on one day.
*2|f unprotected sex has occurred in the last 5 days,
*3\Where several pills have been missed, or there has been a greater than 7 day period with

no pills taken

The COC does not increase the risk of any of the following:
Thyroid, bronchial, esophageal, gastric or pancreatic cancer,
cholangiocarcinoma, renal cell carcinoma, neuroblastoma,
melanoma, and Hodgkin’s and Non-Hodgkin’s lymphoma.

in proportion to the length of treatment by 30% to
50%. This protective effect persists for many years
after discontinuation (eTable 2) (17, 18, 21, 50,
e51). The same is true for women with BRCAT1 and
BRCA2 mutations (e47). The incidence of endo-
metrial cancer is also reduced with COC use to a
half. The risk reduction correlated with the duration
of use and persists after discontinuation for at least
15 years (e52).

COCs increase the risk of cervical intraepithelial
neoplasia (CIN), in proportion to the duration of use,
with a doubling of risk after five years and a quadrup-
ling after 10 years. However, only women with persist-
ent HPV infection are affected (e53). It appears that the
progestagen component promotes the progression of
cervical dysplasia. Regular cervical cytology allows
early detection of these CIN lesions, while immuni-
zation, especially prior to first sexual intercourse,
provides protection from HPV. HPV infection is also
involved in the development of vulval and vaginal
cancer, but the COC appears to have no influence on
these.

COC use significantly reduces the risk of colorectal
cancer by 20% to 30% (16, 17, e54, e55). The potential
role of COC in the development of hepatocellular carci-
noma is as yet not established, but the absolute risk of
this illness is extremely small (16, e56).

No effect was found for COC use on thyroid, bron-
chial, esophageal, gastric, pancreatic carcinoma, or on
cholangiocarcinoma, renal cell carcinoma, neuroblasto-
ma, melanoma or Hodgkin’s’ and Non-Hodgkin’s’
lymphoma (1618, 22, €52, €57, ¢58).

Mortality is by no means increased in women who
have taken the COC, if anything it is reduced (22, 23).
The positive effect is largely due to a reduction in
cancer related mortality and ischemic heart disease
(eTable 4). There was however an increase in mortality
in pill users under 45 due to vascular disease. (31 ver-
sus 14 cases per 100 000 women per year). This empha-
sizes the relevance of taking a careful history including
family history of vascular risks prior to prescribing the
COC.

Implications for practice

COC use does not overall increase cancer risk. On the
contrary, two cohort studies found that in pill users, 10
to 45 fewer women developed cancers overall, and
mortality was reduced by 52 cases per 100 000 women
per year (17, 23).

Mortality during COC use

Mortality is reduced overall in women who have
been COC users.
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Incidence

Without COC Non-smoker

with COC
Myocardial infaction

Effect of COCs on the incidence of and mortality from cardiovascular diseases (per 100 000 per year)*'

Smoker with
coc

Mortality

Non-smoker
with COC

Without COC Smoker with
coc

20-24 0.01 0.03 0.27 0.004 0.01 0.08
30-34 0.17 0.42 3.39 0.05 0.13 1.02
40-44 213 5.32 42.60 0.64 1.60 12.80
Ischemic stroke

20-24 0.60 1.51 3.03 0.15 0.38 0.75
30-34 0.98 246 4.92 0.25 0.61 123
40-44 1.60 4.01 8.02 0.40 1.00 2.01

Additional effects and indications for oral
contraceptive use

In addition to their contraceptive effect, COCs have
numerous additional benefits which can be used thera-
peutically (Box). Around 10 % of women of reproduc-
tive age suffer from menorrhagia (uterine blood loss of
>80 mL/period), affecting particularly older women
(€59, €60). In these women, blood loss is reduced by at
least 50% (e61). For this reason the pill has long been
used as a treatment for menorrhagia. At the end of last
year, “treatment of heavy periods” was added as an
indication for a specific COC preparation in Germany.

Up to 90% of all young women suffer from dys-
menorrhea, which is usually caused by strong uterine
contractions (e62). The use of the combined pill leads
to a significant improvement in up to 80% of women
(e13, e63—e66). A particularly useful strategy is to use
an extended cycle or continuous regimen—omitting the
pill free interval—to produce amenorrhea. Progestagen
implants and the levonorgestrel bearing IUD also have
a beneficial effect on dysmenorrhea, although they can
be associated with irregular bleeding (e67—¢71).

At least 10 % of all women of reproductive age and a
large proportion of patients with chronic pelvic pain
have endometriosis. The associated symptoms can be
treated using continuous or extended cycle use of
monophasic COCs (e72). After surgical treatment of

Additional indications for COC use

Oral contraceptives may be used to treat
e menorrhagia, dysmenorrhea

e endometriosis

e uterine fibroids

¢ premenstrual syndrome

“'modified using data from (14)

endometriotic lesions, COC treatment can offer a long
term reduction in disease and symptom recurrence (7,
e72—e74).

Women with a fibroid uterus, many of whom suffer
menstrual irregularities and dysmenorrhea, often bene-
fit from COC use, particularly extended cycle use.
Fears about promoting fibroid growth with COC use
appear to be unfounded (e75-¢79), although there is a
suggestion that COC use in early adolescence (age
13-16) can lead to an increase in their incidence (e80).

COCs are frequently used to treat acne and hirsut-
ism. Their beneficial effect is primarily due to a reduc-
tion in ovarian and adrenal androgen production, an in-
crease in sex hormone binding globulin (SHBG) levels,
and a reduction in free testosterone. The effect of anti-
androgenic progestagens is probably responsible for
only a small part of the effect.

Premenstrual syndrome (PMS) is characterized by
affective disturbances (irritability, anxiety, aggression,
low mood), which are often associated with vegetative
symptoms (abdominal distension, headache), weight
gain and fluid retention. These symptoms arise in the
mid to late luteal phase, and disappear in the first days
of menstruation (e81). COC use can reduce the inten-
sity and frequency of individual symptoms, especially
with a shortened pill-free interval (24/4), or using an
extended or continuous regimen (€82, e83).

Dysmenorrhea

The COC leads to noticeable improvements in up
to 80% of women.
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Recommendations on the use and safety of different contraceptives for women with baseline risks*'

e o ™ oo T one | e10 | comorin oo |

High BMI:

a) BMI: = 30 kg/m? 2 1 1 1 1 1
b) Menarche <18 and BMI: = 30 kg/m 2 2 1 D=2,NE=1 | 1 1 1
Deep vein thrombosis (DVT) / pulmonary embolus (PE)

a) history of DVT/PE 4 2 2 2 1 2

b) acute DVT/PE 4 3 3 3 1 3
c) DVT/PE on anticoagulants 4 2 2 2 1 2
d) family history (1st degree relatives) 2 1 1 1 1 1
€) major surgery

(i) prolonged immobilization 4 2 2 2 1 2
(it} brief immobilization 2 1 1 1 1 1
f) minimal surgical procedures without immobilization 1 1 1 1 1 1
Thrombophilia 4 2 2 2 1 2
Systemic lupus erythematosus (SLE): Women with SLE are at increased risk of ischemic heart disease, stroke and venous thromboembolism.
The above recommendations assume that none of the above risks is present at the time of prescribing.
a) positive (or unknown) antiphospholipid antibody status 4 3 3 3 1 3
b) severe thrombocytopenia 2 2 342+ 2 3429+ 2
¢) immunosuppressive therapy 2 2 2 2 2+21% 2
d) none of the above 2 2 2 2 1 2
Viral hepatitis
a) acute or reactivated 3/4 1 1 1 1 1
b) carrier 1 1 1 1 1 1
c) chronic 1 1 1 1 1 1
Liver cirrhosis
a) mild (compensated) 1 1 1 1 1 1
b) severe (decompensated) 4 3 3 3 1 3
Liver tumors
a) benign
(i) focal nodular hyperplasia 2 2 2 2 1 2
(it) hepatocellular adenoma 4 3 3 3 1 3
b) malignant 4 3 3 3 1 3
Age
a) menarche to <18 1 1 2 1 2 2
a) 18 to <40 1 1 1 1 1 1
b) 240 2 1 2 1 1 1
Smoking
a) age <35 2 1 1 1 1 1
b) age = 35
(i) <15 cigarettes/day 3 1 1 1 1 1
(it) = 15 cigarettes/day 4 1 1 1 1 1
Hypertension
a) systolic 140-159 or diastolic 90-99 mm Hg 3 1 2 1 1 1
b) systolic 2160 or diastolic = 100 mm Hg 4 2 3 2 1 2
c) with vascular damage 4 2 3 2 1 2

Category 1: Use unrestricted.

Category 2: Benefits generally outweigh risks

Category 3: Risks generally outweigh benefits

Category 4: This method represents an unacceptable health risk

*IFrom the WHO Medical Eligibility Criteria for Contraceptive Use, 4th edition, 2010 (1);

COC, combined oral, transdermal, or vaginal contraceptive (ethinyl estradiol or estradiol valerate + progestagen);

POP, oral progestagen only preparation (progestagen only pill); D, depot medroxyprogesterone acetate; NE, Norethisterone enantate (depot progestagens);
ETG, etonogestrel implant (progestagen implant); IUD, intrauterine device; LNG, levonorgestrel;

*2initial onset of treatment; ** continued treatment

Smoking Hypertension

Women over 35 who smoke over 15 cigarettes a day At systolic pressures of 160 mm Hg or over, and diastolic

should not take the COC. pressures of 100 mm Hg or over, the COC should not be
used.
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Contraception in women over 40

Although fertility is reduced in women over 40,
effective contraception is still needed at this age where
most women have completed their families, particu-
larly given the increased miscarriage and anomaly risk,
as well as increased maternal risks, in this age group
(e26). Healthy, low risk women can use all forms of
contraception until the menopause (7able 3) (9, €26,
e61, e84). Many perimenopausal symptoms can also be
improved by COC use. Examples include irregular
cycles and other menstrual problems, vasomotor symp-
toms, loss of bone mineral density, PMS, functional
ovarian cysts, bleeding disturbances, or dysmenorrhea
(€73, e85). Before commencing treatment, a careful
individual risk assessment must be made in order to
minimize the risk of harms in this age group already at
increased risk (e22, €26). In the presence, for example,
of high BMI, smoking, hypertension, diabetes or
migraine the COC is contraindicated, and alternative
methods should be used.

Fertility following COC discontinuation

The cumulative pregnancy rates of 83% within six
months and to 94 % within a year are similar for the
COC to figures found with the offset of barrier methods
(e86). Long term COC use appears to improve fertility,
possibly via protection against ascending genital
infection.

New developments

Estradiol pill

There have long been efforts to develop and estradiol
based pill, as this estrogen has significantly reduced he-
patic effects compared to chinyl estradiol. However,
these attempts have mostly failed due to poor cycle
control, as estradiol is broken down in the endometrium
far more rapidly than ethinyl estradiol, leading to a
higher rate of breakthrough bleeding. Since 2009, the
first contraceptive with estradiol valerate has been
licensed. Using a complex dosage regimen, efficacy
and breakthrough bleeding rates comparable with those
of a 20 pg EE pill have been achieved (Figure 1).
However, there is an approximately 20% rate of
so-called silent periods—i.e. the lack of a withdrawal
bleed (e87—e89). It is possible that fewer serious
complications will arise due to the reduced hepatic
effects of estradiol, however as long term data are
lacking, the contraindications currently remain as for
other COCs.

Contraception in women over 40

Many perimenopausal symptoms can be improved
by COC use.

Long cycles

Continuous use of the monophasic COC without a
pill-free interval can defer withdrawal bleeding
indefinitely. This benefits not only women suffering
menstruation-related symptoms, but also women who
wish to avoid bleeding for long periods of time for
quality of life reasons (7, €9, €90). Although there is in
Europe no licensed long term preparation, there is
widespread experience with off label long term use (24).

Pill with folate

The prevalence of fetal neural tube defects (NTD), in
Germany around 3/10 000 live births, or 9/10 000 preg-
nancies (€91, €92), can be reduced using preconceptual
folate. It is recommended that all women planning
pregnancy should take folate (0.4 mg/day) from several
weeks prior to conception. The use of a COC with
metafolin increases long term folate levels, providing
protection in the event of conception shortly after dis-
continuing the COC. Modelling studies suggest that
this might prevent around 600 cases per year, albeit
there is currently no folate based pill available in
Europe (€93).

Emergency contraception (interception)
Interception is a short acting method of preventing
pregnancy where regular contraception has failed or on
other particular circumstances. Post coital oral contra-
ceptives are progestagen only methods, containing
levonorgestrel (LNG), or a selective progestagen recep-
tor modulator, ulipristal acetate (UPA).

The postcoital contraceptive with 1.2 mg LNG
should be used as soon as possible, but at the latest 72
hours after unprotected sex. Their use reduces the un-
wanted pregnancy rate by 75% to 85%, but the contra-
ceptive efficacy reduces with increasing time interval
from unprotected sex (e94—97). Its use at the time of
implantation has no further contraceptive effect, and it
does not interrupt an implanted pregnancy (25, €98,
€99). The only absolute contraindication is pregnancy,
although no teratogenic effects have been demonstrated
to date (e100).

The postcoital pill with 30 mg UPA should also be
used as soon as possible, but at the latest five days (120
hours) after unprotected sex. Compared with 1.5 mg
LNG, 30 mg UPA was found in a meta-analysis to be
associated with a significantly reduced pregnancy rate
(1.4% versus 2.2%) (el01, ¢102). The frequency of
side effects is comparable for both preparations.

Fertility after discontinuing the COC

The cumulative pregnancy rates of 83% 6 months,
and 94% a year after discontinuing the COC are
comparable to those for barrier methods.
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Reliable interception can also be achieved via the
insertion of a copper bearing intrauterine device
(IUD) within five days of intercourse, which also
offers ongoing contraceptive protection (off-label-use)
(e4, e103). The pregnancy rarte is around 0.2%
(e104).
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Emergency contraception

1.5 mg levonorgestrel or 30 mg ulipristal acetate
should be taken orally as soon as possible, but up
to 72 (levonorgestrel) or 120 (ulipristal acetate)
hours after coitus.

Deutsches Arzteblatt International | Dtsch Arztebl Int 201 1; 108(28-29): 495-506



Corresponding author

Prof. Dr. med. Inka Wiegratz

Klinik fur Frauenheilkunde und Geburtshilfe

Schwerpunkt Gynékologische Endokrinologie und Reproduktionsmedizin
Klinikum der Johann Wolfgang Goethe-Universitat Frankfurt
Theodor-Stern-Kai 7

60590 Frankfurt am Main, Germany

Inka.Wiegratz@kgu.de

@ For eReferences please refer to:

www.aerzteblatt-international.de/ref2811
eTables:
www.aerzteblatt-international.de/11m0495

Deutsches Arzteblatt International | Dtsch Arztebl Int 201 1; 108(28-29): 495-506

MEDICINE

Further information on CME

This article has been certified by the North Rhine Academy for Postgraduate and
Continuing Medical Education.

Deutsches Arzteblatt provides certified continuing medical education (CME) in
accordance with the requirements of the Medical Associations of the German
federal states (Lander). CME points of the Medical Associations can be acquired
only through the Internet, not by mail or fax, by the use of the German version of
the CME questionnaire within 6 weeks of publication of the article. See the follow-
ing website: cme.aerzteblatt.de

Participants in the CME program can manage their CME points with their 15-digit
“uniform CME number” (einheitliche Fortbildungsnummer, EFN). The EFN must
be entered in the appropriate field in the cme.aerzteblatt.de website under “meine
Daten” (“my data”), or upon registration. The EFN appears on each participant's
CME certificate.

The solutions to the following questions will be published in issue 37/2011. The
CME unit “The Differential Diagnosis of Hearing Loss” (issue 25/2011) can be
accessed until 5 August 2011.

For issue 33/2011, we plan to offer the topic “Hereditary Cancers.”

Solutions to the CME questionnaire in issue 21/2011:
Trappe HJ, Gummert J: Current Pacemaker and Defibrillator Therapy.
Solutions:: 1d, 2b, 3a, 4c, 5a, 6e, 7c, 8b, e, 10e




MEDICINE

Please answer the following questions to participate in our certified Continuing Medical Education

program. Only one answer is possible per question. Please select the answer that is most appropriate.

Question 1

What is meant by the term micro-pill in the context of

hormonal ovulation inhibitors?

a) a preparation containing the progestagen levonorgestrel at a
daily dose of 30 ug

b) a preparation containing estradiol valerate as the estrogen
component

c) a preparation causing only minimal withdrawal bleeding—
<35mL, in the pill-free interval

d) a preparation taken continuously with no breaks

e) a preparation containing a daily ethinyl estradiol dose of
between 15 und 35 pg.

Question 2

Which of the following increase the contraceptive efficacy
of combined oral contraceptives?

a) extension of the pill-free interval from 7 to 10 days

b) continuous administration of a monophasic ovulation inhibitor
c) the co-administration of rifampicin

d) the co-administration of antibiotics

e) taking a micro-pill in the evening while consuming alcohol

Question 3

When is the thrombotic risk particularly increased during
COC use?

a) in the first months of use

b) in early adolescence (age 13-16)

c) in the presence of moderate alcohol consumption

d) when a woman suffers from acne

e) where there is a diagnosis of uterine fibroids

Question 4
How high is the Pearl Index value, if the COC is used
correctly?

Question 5

For which cancers are the risks increased with monophasic
ovulation inhibitors?

a) Colon cancer

b) Ovarian cancer

c) Cervical cancer

d) Non Hodgkin’s lymphoma

e) Endometrial cancer

Question 6
Which of the following is to be expected following discontinu-
ation of a monophasic combined contraceptive?
a) prolongation of the first six cycles (>35 days)
b) a low probability of achieving pregnancy in the following
12 months
c) an increased rate of fetal malformations if pregnancy occurs
d) an increased risk of twin pregnancy
e) a withdrawal bleed

Question 7

Which of the following measures is appropriate for emergency

contraception following unprotected sex?

a) 1.5 mg levonorgestrel up to 5 days following coitus

b) the insertion of a copper IUD up to 5 days following coitus

c) 2 tablets of 0.75 mg ethinyl estradiol within 3 days of coitus

d) the insertion of a levonorgestrel bearing IUD within a week of
coitus

e) 10 mg of cyproterone acetate within 3 days of coitus

Question 8

Which of the following are side effects of taking combined oral
contraceptives?

a) hirsutism

b) hyperandrogenemia

) hyperprolactinemia

) heavier uterine bleeding

) a reduction in dysmenorrhea

c
d
e
Question 9

Which side effect occurs commonly during continuous treat-
ment (without a pill-free interval) with monophasic combined
pills?

a) galactorrhea

b) endometriotic cysts

c) adnexitis

d) amenorrhea

e) dysmenorrhea

==

Question 10

The contraceptive efficacy of parenteral combined preparations
(transdermal patch, vaginal ring) is equivalent to which other
contraceptive method?

a) the rhythm or periodic abstinence method

b) condoms

c) spermicides

d) combined oral preparations

e) coitus interruptus
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eTABLE 1

Ovulation inhibitory doses and spectra of activity for progestagens. These data are based largely on animal studies. The
clinical effects of progestagens depend on both the binding affinity for the relevant steroid receptors and on hormone
concentrate in target cells (2, e2-e4)
N TR S S T N R P
Progesterone 300 - + _ (+) n ¥
Chlormadinone acetate (CMA) 1.7 - + - + + _
Cyproterone acetate (CPA) 1.0 - + - + + _
Medroxyprogesterone acetate (MPA) - + +) - + _
Dienogest (DNG) 1 - + - + - -
Norethisterone (NET) 0.4 +) + + _ _ _
Lynestrenol (LYN) 2 +) + + _ _ _
Levonorgestrel (LNG) 0.06 - + + _ _ _
Norgestimate (NGM) 0.2 - + + - ? ?
Norelgestromin (NGN) - + + - ? ?
Desogestrel (DG) 0.06 - + + _ #) _
Etonogestrel (EG) 0.06 - + n _ ) _
Gestodene (GSD) 0.04 - + + _ #) +
Drospirenone (DRSP) 2 - + - + - +

OID, Ovulation inhibition dose = minimal dose inhibiting ovulation in all women in daily use (without added estrogen). EST, estrogenic activity; A-E, antiestrogenic
activity; AND, androgenic activity; A-A; antiandrogenic activity; GLU, glucocorticoid activity; A-M, antimineralocorticoid activity

eTABLE 2

The effect of COCs on cancer risk

Royal College of General Oxford Family Planning
Practitioners—Study 2007*' | Association Study 2006*
RR (95% Cl) RR (95% Cl)

Colorectal 0.72 (0.58-0.90) 0.8 (0.6-1.2)

Hepatobiliary 0.55(0.26-1.17) No data

Lung 1.05 (0.82-1.35) 1.4 (0.9-2.1)

Melanoma 0.92 (0.65-1.29) 0.8(0.5-1.2)

Breast 0.98 (0.87-1.10) 1.0 (0.8-1.1)

Cervical 1.33(0.92-1.94) 4.2 (1.8-12.0)

Endometrial and uterine | 0.58 (0.42-0.79) 0.3 (0.2-0.6)

body

Ovar 0.54 (0.40-0.71) 0.5(0.3-0.7)

CNS/pituitary 1.34 (0.73-2.47) No data

Gastrooesophageal No data 0.6 (0.3-1.3)

Renal/bladder No data 0.8 (0.5-1.5)

Lymphomalleukemia No data 1.1(0.7-1.6)

All cancers 0.88 (0.83-0.94) No data

RR, relative risk; Cl, confidence interval; *'data from (17); **data from (18)
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eTABLE 3
The effect of combined oral contraceptives on breast cancer risk*'
Study Number Relative risk 95% Cl
Cases Controls
Oxford reanalysis, 1996 (19) 53 297 100 239 Current/previous COC: 1.15-1.33
1.24
Nurses' Health Study, 1997 (cohort study) (e43) 3383 1.11 COC >5 years: 0.96 | 0.94-1.32
0.65-1.43
Women's CARE Study, 2002 (e44) 4575 4682 1.0 0.8-1.1
Women's Lifestyle and Health Study, 2002 103 027 Previous COC: 1.2 1.1-14
(cohort study) (e45) Current/previous COC: 1.6| 1.2-2.0
Mayo Clinic (metaanalysis), 2006 (e46) Premenopausal Current/previous COC: 1.09-1.29
breast cancer 1.19
Oxford Family Planning Association Study, 2006 17 032 1.0 0.8-1.1
(cohort study) (18)
Royal College of General Practitioners' Study. 2007 46 000 0.98 0.87-1.1
(cohort study) (17) (744 000
woman years)

COC, combined preparations; Cl, confidence interval; *' data from (20)

eTABLE 4
The effect of COCs on mortality*?

Cause of death Never COC— Ever COC— Adjusted relative | 95% CI

number per number per risk !

100 000 woman | 100 000 woman

years years
All cause mortality 417.45 365.51 0.88 0.82-0.93
All cancers 194.55 165.45 0.85 0.78-0.93
- colorectal 20.05 12.41 0.62 0.46-0.83
- hepatobiliary 3.12 2.03 0.65 0.30-1.39
—lung 26.08 31.70 122 0.96-1.53
- melanoma 2.67 1.95 0.73 0.33-1.61
- breast 43.91 39.41 0.90 0.74-1.08
- cervical 4.02 5.38 1.34 0.74-2.44
- endometrial 447 1.94 0.43 0.21-0.88
- ovarian 18.04 9.47 0.53 0.38-0.72
- gynecological cancers 26.51 16.80 0.63 0.49-0.82
All vascular diseases 115.18 99.15 0.86 0.77-0.96
— ischemic heart disease 57.41 42.85 0.75 0.63-0.88
- cerebrovascular disease 27.86 29.19 1.05 0.84-1.30
Violent death 12.86 19.20 149 1.09-2.05
- suicide 4.79 6.03 1.26 0.73-2.18

COC, combined oral contraceptives; Cl, confidence interval;
*ladjustied for age, parity, smoking, and socioeconomic status; ** data from Hannaford et al. 2010 (23)
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