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AB STR AC T

Introduction Supporting and counselling couples with fertility issues prior to starting ART is a multidisciplinary diagnostic
and therapeutic challenge. The first German/Austrian/Swiss
interdisciplinary S2k guideline on “Diagnosis and Therapy Before Assisted Reproductive Treatments (ART)” was published
in February 2019. This guideline was developed in the context
of the guidelines program of the German Society of Gynecology and Obstetrics (DGGG) in cooperation with the Swiss Society of Gynecology and Obstetrics (SGGG) and the Austrian
Society of Gynecology and Obstetrics (OEGGG).
Aims One third of the causes of involuntary childlessness are
still unclear, even if the woman or man have numerous possible risk factors. Because the topic is still very much taboo,
couples may be socially isolated and often only present quite
late to a fertility center. At present, there is no standard treatment concept, as currently no standard multidisciplinary procedures exist for the diagnostic workup and treatment of infertility. The aim of this guideline is to provide physicians with
evidence-based recommendations for counselling, diagnostic
workup and treatment.
Methods This S2k guideline was developed on behalf of the
Guidelines Commission of the DGGG by representative members from different professional medical organizations and
societies using a structured consensus process.
Recommendations The first part of this guideline focuses on
the basic assessment of affected women, including standard
anatomical and endocrinological diagnostic procedures and
examinations into any potential infections. Other areas addressed in this guideline are the immunological workup with

I

Guideline Information

Guideline program of the DGGG, OEGGG and SGGG
For information on the guidelines program, please refer to the end
of the guideline.
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an evaluation of the patientʼs vaccination status, an evaluation
of psychological factors, and the collection of data relating to
other relevant factors affecting infertility. The second part will
focus on explanations of diagnostic procedures compiled in
collaboration with specialists from other medical specialties
such as andrologists, human geneticists and oncologists.
ZU SAM ME N FA SS UN G

Einleitung Die Begleitung von Paaren mit unerfülltem Kinderwunsch vor einer ART ist eine multidisziplinäre diagnostische und therapeutische Herausforderung. Im Februar 2019
erschien die erste deutschsprachige interdisziplinäre S2k-Leitlinie für die „Diagnostik und Therapie vor einer assistierten reproduktionsmedizinischen Behandlung (ART)“. Die Leitlinienerstellung erfolgte im Rahmen des Leitlinienprogrammes der
Deutschen Gesellschaft für Gynäkologie und Geburtshilfe
(DGGG) in Kooperation mit der Schweizer Gesellschaft für Gynäkologie und Geburtshilfe (SGGG) und der Österreichischen
Gesellschaft für Gynäkologie und Geburtshilfe (OEGGG).
Ziel Ein Drittel der Ursachen für Kinderlosigkeit bleibt unklar,
auch wenn es eine Vielzahl an möglichen Risikofaktoren aufseiten der Frau und des Mannes gibt. Aufgrund der immer
noch vorhandenen Tabuisierung des Themas sind die Paare
teilweise sozial isoliert und wenden sich oftmals erst spät an
ein Kinderwunschzentrum. Derzeit besteht kein einheitliches
Behandlungskonzept, da keine fächerübergreifenden Handlungsanweisungen zur Diagnostik und Therapie der Infertilität
vorliegen. Ziel der Leitlinie ist es, dem behandelnden Arzt/Ärztin im Rahmen der Beratung, diagnostischen Abklärung und
Behandlung evidenzbasierte Empfehlungen anzubieten.
Methoden Diese S2k-Leitlinie wurde durch einen strukturierten Konsens von repräsentativen Mitgliedern verschiedener
Fachgesellschaften im Auftrag der Leitlinienkommission der
DGGG entwickelt.
Empfehlungen In diesem 1. Teil wird die grundlegende
Abklärung der Frau thematisiert, mitsamt der grundlegenden
anatomischen, endokrinologischen und infektiologischen
Diagnostik. Darüber hinaus werden die immunologische
Diagnostik, wie etwa die Abklärung des Impfstatus, die Evaluation psychologischer Faktoren sowie die Erhebung weiterer
relevanter Einflussfaktoren auf die Infertilität thematisiert. Im
2. Teil erfolgt die Erläuterung der Abklärung in Zusammenarbeit mit anderen Fachdisziplinen wie Andrologen, Humangenetikern und Onkologen.
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Author

II

Guideline Application

respective individual Statements and Recommendations are only
differentiated by syntax, not by symbols (▶ Table 3).

Purpose and objectives
The purpose of this guideline is to standardize diagnosis and treatment prior to ART based on the available evidence in the current
literature and national/international guidelines.
The guideline was developed using common, consistent definitions and based on objectivized evaluation modalities and standardized diagnostic and therapeutic protocols.

▶ Table 3 Grading of recommendations.
Strength of recommendation

Syntax

strong recommendation, highly binding

must/must not

regular recommendation, moderately binding

should/should not

open recommendation, not binding

may/may not

▪ Outpatient care
▪ Primary care and specialist medical care

Target user groups/target audience
The recommendations of the guideline are aimed at gynecologists, general practitioners and specialists working in the fields of
urology, andrology, human genetics, psychotherapy, clinical pathology, hemostaseology, and internal medicine as well as members of other professions who provide care to couples with fertility
issues.
Additional targeted groups (for information purposes):
▪ Nursing staff
▪ Family members

Adoption and period of validity
The validity of this guideline was confirmed by the executive
boards/heads of the participating professional societies/working
groups/organizations/associations as well as by the boards of the
DGGG and the DGGGG Guidelines Commission and of the SGGG
and the OEGGG in January 2019 and was thus approved in its entirety. This guideline is valid from 1st February 2019 through to
31st January 2022. Because of the contents of this guideline, this
period of validity is only an estimate.

III

Methodology

Basic principles
The method used to prepare this guideline was determined by the
class to which this guideline was assigned. The AWMF Guidance
Manual (version 1.0) has set out the respective rules and requirements for different classes of guidelines. Guidelines are differentiated into lowest (S1), intermediate (S2) and highest (S3) class.
The lowest class is defined as a set of recommendations for action
compiled by a non-representative group of experts. In 2004, the
S2 class was divided into two subclasses: a systematic evidencebased subclass (S2e) and a structural consensus-based subclass
(S2k). The highest S3 class combines both approaches.
This guideline was classified as: S2k

Grading of recommendations
Grading of evidence based on the systematic search, selection,
evaluation and synthesis of the evidence base followed by a grading of the evidence is not envisaged for S2k-level guidelines. The
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Statements
Expositions or explanations of specific facts, circumstances or
problems without any direct recommendations for action included in this guideline are referred to as “Statements”. It is not
possible to provide any information about the grading of evidence
for these Statements.

Achieving consensus and strength of consensus
At structured NIH-type consensus-based conferences (S2k/S3 level), authorized participants attending the session vote on draft
Statements and Recommendations. The process is as follows. A
Recommendation is presented, its contents are discussed, proposed changes are put forward, and finally, all proposed changes
are voted on. If a consensus has not been achieved (> 75 % of
votes), there is another round of discussions, followed by a repeat
vote. Finally, the extent of consensus is determined based on the
number of participants. (▶ Table 4).

▶ Table 4 Classification showing the extent of agreement for consensus-based decisions.
Symbol

Strength
of agreement

Extent of agreement in percent

+++

Strong consensus

> 95 % of participants agree

++

Consensus

> 75–95 % of participants agree

+

Majority agreement

> 50–75 % of participants agree

–

No consensus

< 51 % of participants agree

Expert consensus
As the name already implies, this refers to consensus decisions
taken with regard to Recommendations/Statements without a prior systematic search of the literature (S2k) or for which evidence
is lacking (S2e/S3). The term “expert consensus” (EC) used here is
synonymous with terms used in other guidelines such as “good
clinical practice” (GCP) or “clinical consensus point” (CCP). The
strength of the recommendation is graded as previously described in the chapter “Grading of recommendations”, i.e., purely
semantically (“must”/“must not” or “should”/“should not” or
“may”/“may not”) and without the use of symbols.
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1

Introduction

parts. This first part focuses on the basic diagnostic workup for affected women, while the second part will discuss the workup together with specialists from other medical specialties such as andrologists, human geneticists and oncologists.

Supporting and counselling couples with fertility issues is a multidisciplinary diagnostic and therapeutic challenge.
Women often first approach their GP or gynecologist while
men usually consult an andrologist or urologist. As there are no
multidisciplinary guidelines for the diagnosis and treatment of infertility, currently no standard concept exists for the appropriate
diagnostic workup when examining these couples.
The aim of this guideline is to provide the treating physician
with evidence-based recommendations on counselling, diagnostic workup and treatment. The first part of this guideline focuses
on the basic assessment of affected women, while the second
part discusses the diagnostic workup together with specialists
from other medical specialties such as andrologists, human geneticists and oncologists. Because of the large number of topics
discussed in the guideline, this short version was split into two

2

Prevalence, Epidemiology and Definition

The American Society for Reproductive Medicine (ASRM) defines
infertility as follows: the failure to achieve a successful pregnancy
after 12 months or more of appropriate, timed, unprotected intercourse [20, 21].
Primary infertility is differentiated from secondary infertility as,
in the latter, the current partners have already had one successful
pregnancy. Approximately 80 % of couples become pregnant over
a period of 12 months with regular unprotected intercourse,
meaning that further diagnostic evaluation is necessary in around
5–15 % of couples. Because of the age-related reduction in fertility, further diagnostic evaluations should already be carried out
after 6 months in couples over the age of 35 years, followed by
an intervention where necessary, while the interval to treatment

Medical history
Risk factors before conception
Vaccination status
Gynecological screening < 12 months
Lifestyle
Substitution with folic acid
Balanced diet
BMI between 19 and 35

Male patient

Female patient

Spermiogram

Hormonal workup (diagnostic tests)

Andrological examination

Anatomical anomalies?

Abnormal findings

Normal findings

Causal therapy where appropriate
In consultation with the female patient:
Monitor menstrual cycle for 3–6 months

Referral to an infertility clinic

Insemination 3–6 × if appropriate
< 35 years

> 35 years

After 12 months at the latest:
Referral to an infertility clinic

After 6 months at the latest:
Referral to an infertility clinic

▶ Fig. 1 Diagnostic workup and timing of fertility evaluation. [rerif]
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IV

3

Diagnosis and Treatment Prior to Assisted
Reproductive Medical Treatment

3.1

Diagnostic workup and treatment of relevant
factors influencing infertility

Consensus-based recommendation 3.1.E5
Expert consensus

3.2

Sexuality and sexual disorders

Consensus-based recommendation 3.2.E6
Expert consensus

Expert consensus

Strength of consensus +++

When taking the womanʼs medical history, the issue of (fertility-) relevant
risk factors (e.g., age, smoking, alcohol, eating disorders, drug abuse, intensive physical exercise) must be explicitly raised during the consultation.
The possible negative impact of these factors on the treatment outcome
and the potential damage to gametes and the embryo must be pointed out.

Consensus-based recommendation 3.1.E2
Expert consensus

Strength of consensus +++

Strength of consensus +++

When examining the patient for possible fertility disorders, the patient
should be specifically asked about sexual problems in the coupleʼs relationship. Changes in sexual experience or behavior during the subsequent
course of treatment should be explicitly raised.

Consensus-based recommendation 3.2.E7
Expert consensus

Strength of consensus +++

In cases where the couple themselves consider their sexual experience and
behavior as requiring treatment, sexual therapy should be recommended.

3.3

Psychological factors

Consensus-based recommendation 3.3.E8
Expert consensus

Consensus-based recommendation 3.1.E1

Strength of consensus +++

If the fertility disorder is related to the patientʼs behavior, appropriate
counseling or psychotherapy should be recommended (e.g. psychotherapy
for eating disorders, addiction counseling, psychosocial fertility counseling).

Strength of consensus +++

The use of screening tools to identify psychologically vulnerable couples
may be considered. The couple should be offered a psychosomatic diagnosis; routine psychopathological diagnosis is not required.

Consensus-based recommendation 3.3.E9
Expert consensus

Strength of consensus +++

Currently, it is not generally recommended that the couple be referred for
psychosocial counseling or psychotherapy, unless there are behavioral reasons for the fertility disorder or the patient has a mental illness (as defined
in the ICD10) which requires treatment.

During the first consultation with a couple wanting to have children, it must
be pointed out to them that both a BMI > 30 kg/m2 and a BMI < 19 kg/m2 are
associated with ovulation disorders which can lead to infertility.

3.4
Consensus-based recommendation 3.1.E3
Expert consensus

Strength of consensus +++

Before starting fertility treatment, women must be informed about the
necessity of folic acid substitution with 400 µg folic acid.

3.4.1
Diagnosis
Diagnosis is based on the patientʼs detailed medical history, gynecological examination (speculum examination and bimanual palpation), imaging procedures or invasive surgical methods.
3.4.1.1

Consensus-based recommendation 3.1.E4
Expert consensus

Strength of consensus +++

The obligatory folic acid substitution may take the form of a multivitamin
preparation which additionally includes 20 µg vitamin D.

Toth B et al. Diagnosis and Therapy …
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Diagnosis and treatment of congenital
and acquired genital anomalies

Sonography

2D vaginal sonography is a reliable imaging technique to show the
shape and size of the uterus and ovaries and their respective pathologies. 3D vaginal sonography is used to visualize the cavity of
the uterus and is a reliable method to assess uterine septa, fibroids and polyps.
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can be longer for younger couples. Overall, older women have an
increased risk of complications of pregnancy such as gestational
diabetes, preeclampsia and placenta previa and have a higher rate
of cesarean sections, and women aged > 40 years wanting to have
children should be informed of this during the first consultation
[23].
The basic gynecological workup includes a detailed evaluation
of the patientʼs medical history including questions about the patientʼs menstrual cycle (age at first menstruation, interval between periods, pain prior to, during or after menstruation), about
general gynecological diseases such as salpingitis, vulvovaginitis,
dysmenorrhea/endometriosis, complications and the course of
previous pregnancies (miscarriage, small for gestational age
[SGA], preeclampsia, etc.), previous gynecological operations,
the womanʼs current vaccination status and a gynecological examination. This should include vaginal, cervical and uterine examinations (Pap smear, poss. bacterial smear test), the exclusion
of infections and vaginal/uterine malformations (septate vagina/
septate uterus, duplex uterus). The patient should also have the
results of recent cancer screening tests (screening undertaken
no more than 12 months previously).
Depending on how long the patient has tried to become pregnant and the patientʼs age, the patient should be referred to a
center for reproductive medicine as soon as possible (▶ Fig. 1).

GebFra Science | Guideline

In the ESHRE/ESGE meta-analysis [12], 2D vaginal sonography
used to evaluate genital malformations had a sensitivity of 67.3 %
(95 % CI: 51.0–83.7) and a specificity of 98.1 % (95 % CI: 96.0–100)
compared to hysteroscopy/laparoscopy (HSC/LSC). In the same
meta-analysis, 3D vaginal sonography was reported to be superior
to 2D sonography, with a sensitivity of 98.3 % (95 % CI: 95.6–100)
and a specificity of 99.4 % (95 % CI: 98.4–100) compared to hysteroscopy/laparoscopy.

3.4.3

Diagnosing acquired genital anomalies

3.4.3.1

Diagnosing fibroids

3.4.1.2

3.4.3.2

HyCoSy is non-invasive method based on the intracervical administration of a contrast medium, and it may be used in addition to
sonography to obtain images of the cervix, the cavity of the uterus (septa, polyps, fibroids) and the uterine tubes. The disadvantage of this method is that the assessment is investigator-dependent and the validity of the findings may be reduced by artifacts
(bowel loops, gas).
Compared to HSC/LSC, the ESHRE/ESGE meta-analysis reported a sensitivity of 95.8 % (95 % CI: 91.1–100) and a specificity
of 97.4 % (95 % CI: 94.1–100) for HyCoSy [12].

3.4.1.3

Expert consensus

HSC provides information about cervical and intracavitary malformations and the ostia of the uterine tubes. The advantage of this
method is that it simultaneously offers an opportunity to carry
out surgical corrections. The disadvantage is that it provides no
information about the thickness of the myometrium and the external contours of the uterus.

Consensus-based recommendation 3.4.E12
Expert consensus

Laparoscopy (LSC)

A combination of LSC and HSC is still considered the gold standard. But as these procedures are invasive and non-invasive diagnostic methods have greatly improved in recent years, the appropriate procedure must be carefully weighed up on a case-by-case
basis.

3.4.2

Diagnosis of congenital genital anomalies

This guideline only discusses selected common malformations:
septate/subseptate uterus (ESHRE/ESGE Class 2, AFS Class V), bicornuate/duplex uterus (ESHRE/ESGE Class 3, AFS Class IV/III) and
unicornuate unicollis uterus (ESHRE/ESGE Class 4, AFS Class II).
For detailed diagnostic and therapeutic recommendations on
other more complex malformations, readers are explicitly referred
to the German-language AWMF guideline on female genital malformations (No. 015-052).
Consensus-based recommendation 3.4.E10
Expert consensus

Strength of consensus +++

To exclude congenital malformations, vaginal sonography must be carried
out after the gynecological examination. If there is a suspicion of congenital
malformation, vaginal 3D sonography and/or hysteroscopy, poss. in combination with laparoscopy, must be carried out.

1284

Strength of consensus +++

Hysteroscopy must be carried out if there is a suspicion of intrauterine
polyps and/or adhesions.

3.4.3.3

Diagnosing tubal factors

Consensus-based recommendation 3.4.E13
Strength of consensus +++

If an investigation of tubal patency is indicated, the method used must
either be laparoscopy with chromopertubation or hysterosalpingo contrast
sonography (HyCoSy).
If laparoscopy is used to investigate tubal patency, it must be combined
with a hysteroscopy.

3.4.4
3.4.1.4

Diagnosing polyps and intrauterine adhesions

Expert consensus

Hysteroscopy (HSC)

Strength of consensus ++

Vaginal sonography must be used to diagnose fibroids.

Treatment of congenital genital anomalies

It is generally assumed that around 3 % of women with primary infertility and 5–10 % of women who suffer recurrent spontaneous
miscarriage have a congenital genital malformation [1]. Surgical
treatment of a diagnosed uterine malformation is not the main
approach for asymptomatic women with primary infertility. However, if surgical treatment is indicated, the top priority is to establish uterine functionality and anatomy.
Consensus-based recommendation 3.4.E14
Expert consensus

Strength of consensus +++

Hysteroscopic septum dissection should be carried out in women with
septate/subseptate uterus before starting fertility treatment.
Bicornuate uterus, duplex uterus and unicornuate unicollis uteri must not
be surgically corrected in women with primary infertility.

3.4.5

Treatment of acquired genital anomalies

3.4.5.1

Treatment of fibroids

Consensus-based recommendation 3.4.E15
Expert consensus

Strength of consensus +++

Submucosal fibroids (FIGO type 0 and 1) must be removed with hysteroscopy before starting fertility treatment. Intramural and subserous fibroids
may be removed laparoscopically.
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Hysterosalpingo contrast sonography
(HyCoSy)

Consensus-based recommendation 3.4.E11

Treatment of polyps and intrauterine adhesions

3.6.1.2

Acute chlamydia infection

Consensus-based recommendation 3.4.E16

Consensus-based recommendation 3.6.E23

Expert consensus

Expert consensus

Strength of consensus +++

Intrauterine polyps and adhesions should be removed with hysteroscopy.
Adhesion prophylaxis may be carried out postoperatively.

3.4.5.3

Treatment of tubal factors

Strength of consensus +++

Screening for acute chlamydia infection must not be carried out in
asymptomatic women.

3.6.1.3

Chronic chlamydia infection

Consensus-based recommendation 3.4.E17

Consensus-based recommendation 3.6.E24

Expert consensus

Expert consensus

Strength of consensus +++

Laparoscopic salpingectomy or laparoscopic proximal tubal occlusion must
be carried out in women with hydrosalpinx before starting ART.

3.5

Diagnosis and treatment of endometriosis

Consensus-based recommendation 3.5.E18
Expert consensus

Strength of consensus +++

A laparoscopic diagnostic workup with histological confirmation, chromopertubation and hysteroscopy should be carried out in infertile women with
a suspicion of endometriosis.

Strength of consensus +++

Screening for chronic chlamydia infection (chlamydial serology) may
be carried out.

3.6.2

Treatment of infectious factors

3.6.2.1 Treatment of vaginal infections
Clindamycin or metronidazole are recommended to treat bacterial vaginosis [19]. Co-treatment of the affected womanʼs male
partner has no impact on the rate of recurrence of bacterial vaginosis [3].
Consensus-based recommendation 3.6.E25
Expert consensus

Consensus-based recommendation 3.5.E19
Expert consensus

Strength of consensus +++

Strength of consensus +++

Prophylaxis against infection must not be carried out if there are no clinical
symptoms and no confirmation of the pathogen.

Peritoneal foci of endometriosis should be surgically removed.

Consensus-based recommendation 3.5.E20
Expert consensus

Strength of consensus +++

In cases with ovarian endometriosis, the risk of the procedure reducing
ovarian reserve must be weighed up against the possible benefits of surgery
and discussed preoperatively with the patient.

Consensus-based recommendation 3.5.E21
Expert consensus

Strength of consensus +++

Surgical resection may be used to treat deep infiltrating endometriosis.

3.6

Infectious factors

The legally required screening parameters before starting ART
which are also defined in numerous guidelines [4, 6 – 8] are not
the subject of the following recommendations.

3.6.1

Diagnosing infectious factors

3.6.1.1

Diagnosing vaginal infections

Consensus-based recommendation 3.6.E22
Expert consensus

Strength of consensus +++

3.7

Endocrine factors of female infertility

Endocrine disorders in women are the most common causes of infertility. Functional disorders of endocrine systems such as the hypothalamic-pituitary-gonadal axis or prolactin production lead to
disturbances in oocyte maturation, ovulation and implantation. A
rational, cost-effective workup of endocrine factors and targeted
therapy to improve ovulation rates and implantation must be
done before starting ART.

3.7.1

Diagnosing endocrine factors

3.7.1.1

Basic diagnostic workup for endocrine factors

The diagnostic confirmation of hormonal disorders consists of an
initial basic diagnostic workup, which may then be expanded further with step-by-step diagnostic procedures in the event of suspicious findings. In addition to the hormonal diagnostic workup,
vaginal ultrasound is done to evaluate the ovary, determine the
antral follicle count (AFC) and obtain images of the uterus with a
particular focus on the thickness of the endometrium. Single serum progesterone measurement in the luteal phase to confirm or
exclude ovulation is carried out in the second half of the menstrual cycle, if possible 7 days after clinical assumption of ovulation
[13]. The aim of the basic diagnostic workup is to evaluate hormonal regulation of the menstrual cycle and confirm ovulation.

Screening for infectious disease (bacterial vaginosis) using vaginal smears
must not be carried out in asymptomatic women.
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GebFra Science | Guideline

Expert consensus

Strength of consensus ++

The basic hormonal diagnostic workup in women with infertility should include the determination of LH, FSH, prolactin, testosterone, DHEAS, SHBG,
free androgen index, estradiol and AMH on days 3–7 of the menstrual cycle
(or when there is no follicle with a diameter > 10 mm). This basic diagnostic
workup is accompanied by vaginal ultrasound to evaluate the functional
status of the internal genitalia and by a diagnostic evaluation of the thyroid
gland. Additional step-by-step diagnostic procedures are carried out based
on suspicious findings (e.g., evaluation of androgens, androstenedione,
17-OH progesterone, HOMA‑IR).

Because of their absent or delayed pubertal development, by
the time the patient would like to have children, the causes of infertility have usually already been determined. A useful algorithm
to determine the causes of primary amenorrhea must focus on
pubertal development, gonadotropic regulation and whether the
patient has a uterus, while the investigation into amenorrhea in
infertile women must include additional differential diagnoses
(▶ Fig. 2).
Consensus-based recommendation 3.7.E28
Expert consensus

Consensus-based recommendation 3.7.E27
Expert consensus

Strength of consensus +++

Progesterone determination may be carried out around 7 days after the
assumed ovulation (e.g., on day 21 of a 28-day cycle) to determine the
ovulatory cycle.

3.7.1.4
3.7.1.2

Special endocrine workups

The differential evaluation of underlying disorders in patients with
fertility issues and suspicious findings during the basic diagnostic
workup provides the basis for targeted hormone therapy (▶ Table
5).

3.7.1.3

Primary/secondary amenorrhea

Strength of consensus +++

The first diagnostic step to investigate amenorrhea must consist of a
pregnancy test. After carrying out a basic diagnostic endocrine workup,
subsequent examinations to obtain a differential diagnosis must be based
on symptoms.

PCOS/hyperandrogenemia

Consensus-based recommendation 3.7.E29
Expert consensus

Strength of consensus +++

If there is a suspicion of polycystic ovary syndrome, the first step must consist of a clinical evaluation of the diagnostic criteria for PCOS: according to
the Rotterdam criteria, they include abnormal periods with oligoovulation
or anovulation, clinical and/or lab-confirmed hyperandrogenemia as well as
typical PCO sonomorphology.

Causes of primary amenorrhea are, in the first instance, genetic
anomalies, anatomical malformations or acquired disorders of
ovarian function after gonadotoxic treatment in childhood.

▶ Table 5 Disorders of ovarian function and diagnostic criteria.
Ovarian function disorder

Symptoms

Diagnostic lab workup

Vaginal ultrasound

Luteal phase insufficiency

Short luteal phase
(< 12 days after ovulation)

LH, E2, progesterone approx. 7 days
after ovulation

Exclude ovarian cysts

premenstrual spotting

Decreased midluteal progesterone
levels

Short or extended follicular phase,
poss. luteal insufficiency or anovulation

Delayed or absent rise in estradiol levels
during menstrual cycle, decreased luteal
progesterone levels

Non-linear follicular maturation

Hyperprolactinemic ovarian
insufficiency

Changes in menstrual cycle length,
from oligoovulation to amenorrhea,
poss. accompanied by hypothyroidism

Prolactin, TSH (if levels are several times
the normal level, cranial MRI)

–

Hyperandrogenic ovarian
insufficiency/PCO syndrome

From oligoovulation to amenorrhea,
hypermenorrhea, clinical signs of
hyperandrogenemia, poss. obesity

Step-by-step diagnosis

Ovaries typical for PCOS

1. FSH, LH, LH/FSH coefficient, E2,
testosterone, SHBG, DHEAS, AMH
2. 17-OH progesterone, androstenedione, exclude AGS
3. Insulin resistance

Exclude ovarian cysts, evaluate
the endometrium

Hypogonadotropic/hypothalamic ovarian insufficiency

Menstrual cycle length disorders,
amenorrhea, often underweight

FSH, LH, estradiol, normal AMH

Thin endometrium,
ovaries with normal AFC

Hypergonadotropic ovarian
insufficiency

Menstrual cycle length disorders,
amenorrhea

Increased FSH, decreased LH or
estradiol, low AMH

Thin endometrium,
ovaries with low AFC

Oocyte maturation disorder
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Consensus-based recommendation 3.7.E26

Medical history, clinical examination,
vaginal ultrasound
Exclude pregnancy
Exclude genital malformation
in cases with primary amenorrhea

Hormone workup, basic diagnostic tests
FSH, LH, E2 decreased

Hypogonadotropic ovarian insufficiency

FSH, LH increased, E2 decreased

Hypergonadotropic ovarian insufficiency

Increased prolactin

Hyperprolactinemia, exclude prolactinoma

Increased androgens

DD PCOS, AGS, tumor

TSH increased or decreased

Thyroid function requires further investigation

▶ Fig. 2 Differential diagnostic approach for amenorrhea. [rerif]

3.7.1.5

Adrenogenital syndrome/congenital
adrenal hyperplasia

3.7.1.8

Diabetes mellitus

Consensus-based recommendation 3.7.E33
Consensus-based recommendation 3.7.E30

Expert consensus

Expert consensus

Determination of HbA1c must be carried out in diabetic women prior to
conception. Diabetic women must only have a planned pregnancy when
blood sugar levels are near normal (HbA1c < 6.5 %).

Strength of consensus +++

If there is a suspicion of AGS (detailed endocrine diagnostic workup or ACTH
test), molecular-genetic examinations must be carried out. If AGS/late-onset AGS is confirmed in the partner, genetic counselling must be provided.

3.7.1.9
3.7.1.6

Strength of consensus +++

Thyroid dysfunction

AMH, age and oocyte quality
Consensus-based recommendation 3.7.E34

Consensus-based recommendation 3.7.E31

Expert consensus

Expert consensus

TSH levels must be determined in all women wanting to have children.
If the TSH value is > 2.5 mU/L, the level of anti-thyroid antibodies should
be determined.

Strength of consensus +++

The AMH value may be determined to estimate current ovarian activity and
responsiveness to hormone stimulation treatment. It must not be used to
evaluate fertility.

3.7.2
3.7.1.7

Anovulatory cycle and luteal phase insufficiency

In summary, at present there is no single, clinically valid laboratory test which can diagnose luteal phase insufficiency and differentiate between fertile and infertile women [5].
Consensus-based recommendation 3.7.E32
Expert consensus

Strength of consensus +++

If the length of the menstrual cycle is unremarkable and regular, no biopsy
of the endometrium to investigate the luteal phase must be carried out.
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Strength of consensus +++

Treatment of endocrine factors

3.7.2.1 Treatment of primary/secondary amenorrhea
Basically, the choice of treatment for menstrual cycle disorders including primary and secondary amenorrhea is determined by the
underlying pathology.
The choice of infertility treatment is determined by the diagnostic findings, any underlying hormonal disorders, and, for couples wanting to have children, other possible causes of infertility
affecting the couple. The approach is shown in the diagram depicted in ▶ Fig. 3.
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Chromosome analysis in cases with
primary amenorrhea, POI

Hypergonadotropic

Normo-/hypogonadotropic

Hormone substitution

Hypothalamic
amenorrhea

Weight gain where appropriate
Pulsatile GnRH stimulation
Gonadotropins

Hyperprolactinemia

Prolactin inhibitors

PCOS

Weight loss where appropriate
Clomiphene, metformin,
gonadotropins, LOD

▶ Fig. 3 Therapeutic approach for amenorrhea. [rerif]

Women who are underweight with a BMI of less than 19 kg/m2
and disordered ovulation should aim to increase their body weight
[18]. The Endocrine Society recommends only starting hormonal
stimulation to treat infertility in women with a BMI of > 18.5 kg/
m2 [11]. Women with obesity should similarly aim to correct their
body weight [11].

3.7.2.2

Treatment for hyperprolactinemia

Consensus-based recommendation 3.7.E36
Expert consensus

Strength of consensus +++

Women with confirmed hyperprolactinemia must be treated with
dopamine agonists.

Consensus-based recommendation 3.7.E35
Expert consensus

Strength of consensus +++
2

Women with a BMI of > 30 kg/m must be advised to lose weight.

3.7.2.3

Treatment for PCOS/hyperandrogenemia

Treatment for PCOS follows a step-by-step approach (▶ Fig. 4). A
better metabolic control though lifestyle changes including a
change of diet and increased physical activity leading to weight
management in women with a high BMI improves the symptoms
of hyperandrogenism in women with PCOS [16].

Step-by-step treatment concept for PCOS and infertility

ART

Consideration of
other factors
causing sterility

Laparoscopic
ovarian drilling
Induction of ovulation
(clomiphene, letrozole, FSH)

Insulin sensitizer
(metformin)

Insulin sensitizer (metformin)

Lifestyle changes (regular physical activity, change of diet)

▶ Fig. 4 Step-by-step approach to treat PCOS in women wanting to have children. [rerif]
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Consensus-based recommendation 3.7.E37

Consensus-based recommendation 3.7.E44

Expert consensus

Expert consensus

Strength of consensus +++

Drug therapies to induce ovulation must be monitored sonographically,
particularly in women with PCOS, to prevent multifollicular growth, overstimulation and multiple pregnancy.

Consensus-based recommendation 3.7.E38

3.8

Immunological factors

Strength of consensus +++

In women with PCOS and oligo- or anovulation, the first-line therapy
to induce ovulation must consist of clomiphene stimulation or letrozole
stimulation (off-label use).

Immunological factors which can have an impact on fertility are
divided into different categories. Investigations may confirm the
presence of unspecific autoantibodies; in rare cases, autoimmune
disease may be present.

Consensus-based recommendation 3.7.E39

Consensus-based recommendation 3.8.E45

Expert consensus

Expert consensus

Strength of consensus +++

Metformin may be administered to women with PCOS to increase the
frequency of ovulation.

3.7.2.4

3.8.1

Diagnostic and therapeutic aspects
of autoimmune disease

3.8.1.1

Antiphospholipid syndrome and systemic
lupus erythematosus

Treatment of AGS and late-onset AGS

Consensus-based recommendation 3.7.E40
Expert consensus

Strength of consensus +++

Women with classic AGS must be treated with a glucocorticoid which does
not cross the placenta. Treatment and monitoring of women must be coordinated with an endocrinologist who has a background in internal medicine.

Strength of consensus +++

Identification of (unspecific) autoantibodies must not be carried out.

Antiphospholipid syndrome is defined using the Sapporo criteria
and the revised Sapporo criteria and includes hematologic, obstetric and laboratory criteria (▶ Fig. 5) [15, 24]. The incidence is
around 5 new cases per 100 000 people every year, and the prevalence is 20–50 cases per 100 000 people [2, 9].
Consensus-based recommendation 3.8.E46

3.7.2.5

Treatment for anovulatory cycles and luteal phase
insufficiency

Consensus-based recommendation 3.7.E41
Expert consensus

Strength of consensus +++

Women with spontaneous menstrual cycles should not be prescribed
cyclical progestogens.

3.7.2.6

Treatment of thyroid dysfunction

Expert consensus

Strength of consensus +++

Women with APS/SLE must be managed by an interdisciplinary team already before conception, and management must include the determination of antibody status, disease activity, comorbidities and an updated
scheme of treatment. The NMH and LDA dosages must be determined and
additional therapeutic measures must be considered for high-risk cohorts
(triple positive).

3.8.1.2

Other immunological diseases

Consensus-based recommendation 3.7.E42

Consensus-based recommendation 3.8.E47

Expert consensus

Expert consensus

Strength of consensus +++

Women should be prescribed at least 100–150 µg iodine supplement per
day prior to conception.

Strength of consensus +++

Patients with rheumatoid arthritis, chronic inflammatory bowel disease,
multiple sclerosis and other (auto-)immune disorders must be closely
managed by an interdisciplinary team, with care already starting prior to
conception.

Consensus-based recommendation 3.7.E43
Expert consensus

Strength of consensus +++

Women with a TSH value of ≥ 2.5 mU/l should be substituted with
L-thyroxine to achieve a TSH value of < 2.5 mU/l.

Toth B et al. Diagnosis and Therapy …

Geburtsh Frauenheilk 2019; 79: 1278–1292

3.8.2

Review of vaccination status before conception

Comprehensive vaccination protection during pregnancy prevents potentially dangerous diseases, vertical transmission to the
fetus and intrauterine infections and offers the neonate passive
immunity against neonatal infections [10, 17, 22]. Live vaccines

1289

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.

Expert consensus

Strength of consensus +++

Women with hyperthyroidism must have completed their definitive thyroid
treatment (surgery, radioactive iodine treatment) before starting ART and
becoming pregnant.
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Clinical criteria:
Obstetric criteria:

Hematologic criteria:

≥ 3 spontaneous abortions < 10th GW
≥ 1 fetal miscarriage > 10th GW
or ≥ 1 preterm birth < 34th GW
because of vascular placental pathology

Venous and/or arterial
thromboembolism

Laboratory criteria:
Two confirmations of the following antibodies
in tests done 12 weeks apart:
β2 glycoprotein IgG (β2GP IgG) and IgM (β2GP IgM)
Lupus anticoagulant (LA)

▶ Fig. 5 Diagnostic criteria for the confirmation of antiphospholipid syndrome. [rerif]

such as vaccinations against measles, mumps, rubella and varicella zoster are contraindicated during pregnancy, although the risk
is more theoretical than real, and inadvertent administration during pregnancy or conception shortly after vaccination are no reason to abort the pregnancy [14]. Inactivated vaccines such as
those used against diphtheria, tetanus, influenza, hepatitis A and
B and pertussis may be administered before and during pregnancy.
The patientʼs current vaccination status must be reviewed using the patientʼs WHO “International Certificate of Vaccination or
Prophylaxis” (ICV). Patients who have no ICV should be given a
new ICV; all basic immunizations the patient has received must
be entered into the ICV or updated where necessary.
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