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Editorial

Ladies and Gentlemen,
Dear Colleagues,
The German IVF-Registry is turning 30!
Not quite four years after the first birth following an IVF-treatment, in the year the first „German IVF-baby“ was born, the then
five active centers in Germany joined forces to document their activities in this new and in the eyes of many revolutionary field.
They decided to make both their activities and their results accessible to the public. This way however, the Registry not only
carried information about the results to scientists and into the interested public, it also transmitted transparency and lead to a less
opaque perception of our field – showing that we are by no means secretly working on the creation of a homunculus.
Since 1996, when the results were first published in print, this annual has become a highly important resource for patients, doctors, politicians, as well as journalists. Even the highest courts of justice rely on the results to arrive at their decisions. More than
1.2 million cycles have been documented in our Registry since 1982. Since 1997 more than one million cycles have been recorded
electronically – to this day unique and unsurpassed worldwide.
742 treatment cycles were reported in 1982 – in this 2011-edition, the total comes to 80,943 cycles. Yet we should bear in mind
that before the introduction of the GMG (health system modernization act) 105,845 had been reported.
While in the year 1982, the average clinical pregnancy rate was 7%, in 2010 it is 29.3% after IVF or ICSI. Just for comparison: the
natural conception rate in humans is between 27 to 30% – the rate after ART thus surely a clear indicator for the excellent quality
reproductive medicine in Germany stands for.
Due to a variety of societal changes, the percentage of women age 35 and above undergoing IVF or ICSI has risen from 38.7% to
54.4%. Yet the great number of cases in the Registry also justifies the conclusion that in Germany, women between the age of 40
and 42 with good tubal reaction have a mean probability to achieve a pregnancy ranging from 22 to 23%.
Politically relevant is the result that there is no significant difference in the probability for achieving a pregnancy in a 6th cycle
over the first three cycles for women under 35. Thus, the assumptions made in 1990 and 2003 – close to no probability at the age
of 40 and no significant probability after the 3rd treatment cycle – no longer hold and politics in this country are obligated to react.
For years now, politics and politicians in this country have announced the expansion of financial support for couples suffering
from fertility problems. Yet to this day, hardly any support has reached our patients. Instead, they are crushed between the various
political fronts. What a disgrace for a country so desperately in need of more children! Only the federal states Saxony, SaxonyAnhalt and, starting in 2013, also Lower-Saxony have picked up on the idea and give financial support to couples, provided they
have been living in the respective state and receive treatment there.
It seems wrong that location is the decisive factor for a couple’s rate of co-payment.
A number of statutory health insurance companies have recently started to make use of the „GKV-Versorgungsstrukturgesetz“ by
offering special conditions to couples seeking fertility treatment. The resulting reduction of the 50% co-payment is highly appreciated by patients and centers alike.
We are grateful to all who, over the past 30 years, have contributed towards making the German IVF Registry into a world-wide
unique and highly respected information resource and quality control instrument. Above all, our gratitude is extended to the teams
in the centers for reproductive medicine. Only through their continuous, at time inevitably tedious collection of relevant data, a
registry of this magnitude comes to life and is able sustain its outstanding quality. Our gratitude is also extended towards the team
at the Ärztekammer Schleswig-Holstein. For the past 15 years, it has handled the registry management as well as the data evaluation in an outstanding manner.
We pay tribute to Professor F. Lehmann for founding the registry in 1982, and to its recent chairmen Professor H. Rjosk and
Professor R. Felberbaum. Our recognition and thanks go to the members of the board, the advisory committee, and the board of
trustees for their engagement and the spare time sacrificed to make the Registry into what it is today.

Sincerely yours

Dr. med. Klaus Bühler
Chairman
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Abstract: The German IVF-Registry (Deutsches IVF-Register, D·I·R) was established in 1982. Its main objective, from the beginning, was to lend transparency and openness to the newly established infertility treatment options.
By 1996 electronic data collection was implemented, allowing the online check for data completeness and plausibility as well as ensuring prospectivity.
Since 1997, data entry has to be performed electronically. From 1998, participating in the German IVF-Registry has become mandatory by decree of the
German Medical Association.
By the year 2011, the registry comprised 128 centers, with all 128 submitting their data to D·I·R: 80,934 treatment cycles were reported in 2011; 780,922
datasets are plausible, and 67,935 fulfill prospectivity. 53,076 oocyte retrievals led to an IVF or ICSI treatment, and in 48,166 of these “fresh” cycles, an
embryo transfer (ET) was performed. In addition to these “fresh” cycles, 19,228 embryo transfers with cryopreserved thawed pro-nucleus-stage oocytes
were recorded.
In 2011, the clinical pregnancy rate for IVF is 30.2% and for ICSI 28.3%. Generally we observe that in the data-collection-year the outcome of about 40%
of all reported pregnancies is unclear. One year later this figure decreases to about 12.5–15%. From 1997 to 2011, a dramatic reduction of triplets results
from the 20 % reduction of the number of embryos transferred.
More than one million cycles have been collected since the registry’s establishment in 1982 and the births of 171,722 children have been reported to
D·I·R since 1997. J Reproduktionsmed Endokrinol 2012; 9 (6): 456–84.

 ART 2011 in Germany:
Safe and Successful
In this 30th year after its founding, the
German IVF-Registry (Deutsches IVFRegister [D·I·R]) again comprehensively
publishes the data collected in the survey
of reproductive treatments rendered in
Germany in 2011.
A total of 49,696 women had been treated
by means of extracorporeal fertilization
(Assisted Reproductive Technique –
ART) in 2011.
By comparison, 47,159 women had undergone this treatment in 2010.
By the year 2000, the General Directive
for Assisted Reproduction ([Muster-]
Richtlinie Assistierte Reproduktion) issued by the German Medical Association had been implemented Germanywide and the participation in the D·I·R
Registry was now obligatory for each
center. As a consequence, the reported
number of treated women dropped to
38,442. However, in 2003, just prior to
the inauguration of the Health System
Modernization Act (“Gesundheitssystem-Modernisierungsgesetz” [GMG]),
the number had risen to 63,111. On an
average, each of these women underwent
1.63 treatment cycles.

Plausibility and Prospectivity
Remain High
80,943 treatment cycles were documented in the D·I·R Registry in 2011.
The checks classified 97.5% as “plausible” already upon entry of the dataset.
Thus, all the information requested in
the D·I·R questionnaire was considered
complete and seemed inherently consistent.
It goes without saying that it is impossible to verify all of the data comprehensively nor can every input error be caught
by plausibility checks. Still, for the majority the inherent logic, in particular in
reference to other items, can successfully be verified this way. Another key
feature of the German IVF-Registry is
the „prospective“ data collection: a specific treatment cycle is entered into the
system within the first 8 days after the
treatment had been initiated. At this
point, the result of the treatment is still
unclear. This process of continuous and
prospective data collection contributes
greatly towards data quality. Moreover,
the evaluation of the large number of
cases allows for reliable conclusions as
well as the comparison of treatment
strategies.
While plausibility and prospectivity
rates had declined for a few years due to

the implementation of different data acquisition solutions, we see an increase to
97.5% and 86.1%, respectively, in 2011.
Certainly, the recently introduced software solutions have added to this increase because they facilitate compliance with the criteria.

General Availability of ART
Services
In 2011 the number of centers performing extracorporeal fertilization in Germany hast increased to 128. We of
course see a concentration of centers offering these highly specialized treatments in the cities. However, the list of
participants in the back of the yearbook
does show that the area-wide and needbased coverage is warranted.

Number of Treatment Cycles
Gradually Increases
The steady increase following the dramatic reduction in 2004 can partially be
attributed to the clear increase of ICSI
(intracytoplasmic sperm injection) treatments. The article on the parameters for
sperm analysis (p. 458) uncovers the reasons behind this development. Looking
at the European data it becomes quite
obvious that the increase is by no means
a specifically German trend. ICSI has
very noticeably become the treatment of
choice.

Correspondence: D·I·R committee’s offices, c/o MRU-Consulting GbR, Torstraße 140, D-10119 Berlin, Phone 0049 303/9800 743, e-mail: d.i.r.geschaeftsstelle@mruconsulting.de, www.deutsches-ivf-register.de Contact: Monika Uszkoreit
D·I·R data management: D·I·R committee’s offices, c/o Chamber of Physicians of Schleswig-Holstein, Bismarckallee 8–12, D-23795 Bad Segeberg, Phone 0049 4551/803147, Fax 00 4551/803-180, e-mail: dir@aeksh.org
Contact: Wolfgang Dahncke, Manja Hüchstedt, Mirja Wendelken
This article is not peer reviewed.
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The average pregnancy rate of 28.7% in
so-called fresh-cycles (30.2%/transfer in
an IVF-cycle and 28.3%/transfer in an
ICSI-cycle) corresponds to the natural
monthly fertility rate. Yet, we also see that
cryopreservation of PN-cells followed by
a thawing- and-transfer cycle has nominally as well and relatively increased
considerably during the past five years.
In 2006, 9,983 such cycles (=^ 19,9% of all
cycles) were performed and in 2011
16,958 (=^ 25%).

Multiple Pregnancies Continually Decrease
The risk of bearing triplets has decreased
noticeably over the years. While in 1997
an average of 2.49 (IVF) and 2.56 (ICSI)
embryos had been transferred, we see a
decline to 1.99 and 2.02 resp. in 2011.
This decrease by approximately 20%
leads to an 80% drop of triplets in all
children born after ART. Comparing the
number of multiple births after ART
with the total number of multiples recorded by the German Federal Statistical
Office shows that the reproductive fertility treatments account for 17.7% of all
multiple births (2,101 of a total of
11,838).

Influence of Woman’s Age Still
Underestimated
For years, the age-related pregnancy and
miscarriage rates have been a valuable
and effective tool for the information of
our patients. In our consultations we still
notice a remarkable lack of knowledge
about the extent of the reproductive window. Couples are still quite unaware of
the continuously diminishing probability per month to achieve a pregnancy after the age of 32–33. In 1996, every third
woman undergoing treatment was 35
years and older, in 2011 this applies to
more than half of our female patients.

Embryo Quality the Most Crucial Factor
As might be expected, we can very
clearly show again this year that the individual pregnancy probability is not only
highly age-dependent. The probability
also depends to a great degree on embryo quality. Up to the age of 40, transferring more than two embryos of
“ideal” quality is of no advantage but on
the contrary increases the risk of a higher
grade multiple pregnancy – a condition
to be avoided at all cost. Although under
the present German legal parameters, the

 What’s New – in Brief
The Bottom Line
– 1997 to 2011, a total of 172,993 children have been documented in the registry
– Averaged over all age groups, 36.1% of all embryo transfers in a conventional
IVF cycle resulted in a pregnancy – intact ovarian function given
– In an ICSI cycle, in 33.6% of all transfers a pregnancy was achieved
– In a cryopreservation cycle (previously frozen and later thawed egg cells in the
pronuclear stage) this probability was 19.7%
– Intact ovarian function given, the 2010 data show that for 23.7% of all embryo
transfers a birth was documented
– Every second woman treated in 2011 was 35 years and older. In 1996 – only 15
years ago – this was true for merely every third woman
– The older the woman, the higher the risk of incurring a miscarriage. On the other
hand, both egg cell reservoir and egg cell quality decrease with rising age.
– Total probability of pregnancy increases steadily with the number of treatment
cycles and according to the number of the embryos transferred
– In comparison with previous years, the multiple birth rate was further reduced.
Only 17.7% of all multiples born in Germany in 2011 can be attributed to assisted reproduction treatments (2,101 [D·I·R] of 11,838 (German Federal Office
for Statistics)
– International comparison shows that in 2011, couples undergoing ART again
have received treatment of outstanding quality
– The bottom line for patients:
• Increase patients’ awareness of the consequences of progressing age on the
development of natural fecundity
• Strive for good timing of the appropriate therapy
• Don’t wait too long and don’t give up too soon
elective “single-embryo-transfer” is not
an option, we will certainly strive for a
further reduction of the rate of multiple
pregnancies.

cycles to the total number of freshcycles; cycle entry date and possibly a
cluster at day 7 or 8; the normal distribution of the recorded duration of pregnancies – to name only a few.

ART is Safe
Children born after ART show no difference in birth weight compared with nonART children.
In 2011, serious complications during
oocyte aspiration were documented in
0.27% of all treatment cases. This clearly
indicates that extracorporeal fertilization
is a safe method.

Quality of Data Increases
Steadily
As was already pointed out earlier, the
German IVF-Registry continuously performs quality verification of the reported
data. Prospectivity as well as plausibility
are checked when the data are first entered. However, in addition a great number of other parameters concerning the
individual centers are checked: the number of first introduced and later-on deleted cycles; the ratio of cryo-thawed-

Needless to say, the outcome quality of
every center is evaluated as well. Based
on close to a hundred items, an individual center profile is created and made
available to the center.
In the graphic representation of the percentile curves that contain the results of
all centers each center can determine its
own position in relation to the others.
Decades ago already, this procedure was
used in the German Perinatal Survey and
proved highly reliable and effective. In
case of extreme deviations, the DataManagement Department informs the
Registry’s board. According to the statutes, the board members are eligible to
directly approach the specific center and
request a statement. In addition, the IVFcommissions in the regional State
Chambers of Physicians receive those
J Reproduktionsmed Endokrinol 2012; 9 (6)
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profiles, this way allowing for regional
quality assurance according to the legal
requirements.

analyses with semen volumes of > 1.5 ml,
a total sperm count of > 39×106/ml,
sperm concentration of > 15×106/ml, a
progressive motility above 32% within
an overall motility above 40%. More
than 4% were normomorph. All this indicates that the reference limit drawn by
the WHO Manual is for systematicmethodological reasons only. As a matter of fact, the WHO Manual explicitly
states that it only very marginally
touches on fertility. Moreover, in reproductive medicine sperm analyses are
normally not performed for men who
have only recently become fathers but
rather for men in involuntarily childless
couples.

This bundle of measures supports the
high outcome quality in the field of reproductive medicine in Germany and allows for the continuous improvement of
our Registry’s impressive data quality.
♦ ♦ ♦

 Indications for Reproductive Therapies in the Treatment of Male Subfertility
Reconsidered

Normal Sperm Parameters do
not Prove Male Fertility

For several years, the number of ICSIcycles in extracorporeal therapies has
steadily increased and is meanwhile exceeding 75%. This trend can neither be
explained by a principally better rate of
fertilization, nor a higher transfer or
pregnancy rate than achieved by a correctly indicated conventional IVF therapy.

Fertilisation Failure is the Least
Favorable Treatment Outcome
The data, published in the 2009 yearbook already proved that there is an impending fertilization failure of 40% in a
classical IVF starting at a sperm density
of < 25×106/ml in the native ejaculate
and < 15×106/ml after sperm preparation
and/or sperm progressive motility < 20%
native and < 10% after preparation or an
overall motility < 40% native and < 65%
after preparation.
Fertilization failure is by far the least favorable outcome of a therapy cycle since
the couple did not even incur the chance
of achieving a pregnancy yet lost one of
the limited number of cycles granted if
insured in the German statutory health
insurance system. Therefore, the incidence of fertilization failure should be
avoided at all cost.

New WHO Reference Values are
Insufficient Predictors for Male
Fertility
The reference values recently published
by the World Health Organization in the
Laboratory Manual for the Examination
of Processing of Human Semen (WHO
2010) have led to remarkable confusion
in this country since parameters on the
5th percentile are frequently mistaken for
the “standard values”.
458

J Reproduktionsmed Endokrinol 2012; 9 (6)

Diversity in appearance of human sperm cells (top: normal shape, center and bottom: abnormal morphology).
[Reprint by courtesy of Prof. Dr. Dr. h.c. Hans Wilhelm
Michelmann and Dr. Peter Schwartz, Göttingen.]

The reference values published in the 5th
edition of the WHO Manual, however,
do not lend themselves to the verification of an indication for reproductive
treatment nor for the choice of the appropriate reproductive method since
they apply to fertile men whose female
partners had become pregnant spontaneously within the course of a year.
Commonly, the “normal” range for laboratory parameters is defined as the mean
95% of all values.
Beyond these limits, values for a significantly different population will be found.
For sperm analysis parameters, a onesided reference interval is much more
reasonable since very high parameters
will not have a negative effect on fertility. For statistical considerations, the 5th
percentile was therefore defined as the
lower reference value. Thus, 95% of the
men who had become fathers had sperm

Arguments are provided by a prospective Dutch multicenter study on the
chances of spontaneous conception in
subfertile couples, lacking a relevant female sterility factor. With 3,345 subjects
in the study’s database, it nearly approximates the WHO collective. From
an extended analysis drawn from the
study we know that even with sperm
concentrations above 40×106/ml and an
ideal progressive motility of 50%, the
probability to conceive spontaneously
within one year is at best 65%. Despite
seemingly “normal sperm analysis parameters”, fertility of these men compared to proven fertile men was reduced
to at least 50%.
Based on the lower limiting values of the
“old” WHO 1999 (sperm concentration
of 20×106ml, 25% forward progression),
fertility is reduced to less than a quarter.
Relative to the 5th percentile of the WHO
2010, the probability of reaching an ongoing stable pregnancy within one year
is only 31.53%. This means that 70% of
the couples with women not showing a
relevant fertility-related factor will not
get pregnant for another year. The rate
for spontaneous conception per cycle is
a mere 3.11%. Fertility of these men is
reduced to less than 1/8th of the normal
rate.

Duration of Subfertility as Indicator for ART
Sperm analysis thus discloses the degree
of fertility reduction in men in subfertile
partnerships but lacking a relevant female sterility factor. Since in this collective even “ideal values” do not exclude
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the possibility of male subfertility, indication for reproductive treatment is
given and can therefore be deducted
from the mere duration of involuntary
childlessness. The choice of treatment
then depends on the results of the sperm
preparation and forward progression
count. This way, and only this way, the
risk of incurring a complete or incomplete fertilization failure can be reduced
to a minimum. As can be seen from the
current as well as past yearbooks, German IVF-centers have been exemplary
in doing so.
References: Please inquire relevant references
with the office of the D·I·R Registry.

♦ ♦ ♦

 IVF-Labs – Where are we
Headed
What the future in our IVF-labs might
hold in store for us can be viewed from
various angles: what will be new in the
future but also where we are headed!

Let Us First Dwell on the Past
Recent introductions into our labs include: new culture media, especially for
day-5-culture, optimized techniques for
the vitrification of oocytes and embryos,
smaller incubators and reduced oxygen
atmosphere, quality management lead-

ing to certified and accredited labs. Here
and there pregnancy rates might have increased due to these innovations – the
big breakthrough, however, was not
among them.

with improved metabolomic concepts –
and in combination with vitrification,
the elective “single embryo transfer”
will inevitably prevail, thus leading to a
further reduction of the rate of multiples.

If future development is seen under the
aspect of success rates, then the major
benefit – from the patients’ point of
view – will certainly lie in the improvement of lab quality in centers with low
success rates. In the context of global
success rates of 20–25% per treatment
cycle we need to acknowledge that according to the 2010 D·I·R figures, 40 of
the 100 largest IVF-centers – after all –
display a pregnancy rate per transfer of
under 25%. A fact that cannot be neglected since new lab techniques and sophisticated procedures do require a certain quality level in order to allow for
their integration into the routine and result in the expected added gain.

Economics Enters the IVF-Lab

Morphokinetics Increasingly
Important
The challenge of identifying those embryos with the highest implantation potential in a treatment cycle is still top of
the list of all future aspects. In the years
to come, morphokinetics, i. e. the morphological assessment of embryos over
time, will play an increasingly dominant
role. If supplemented with simple and
physiologically significant diagnostic
methods – apart from array-CGH mainly

The future in and of the IVF-Labs however will also be determined by economic aspects. Internationally, lab conglomerates have been entering the scene
and the acquisition of IVF-centers by investors is by no means something new.
Inevitably this development will lead to
new concepts: central IVF-laboratories
and the standardized critical evaluation
and selection of the embryos to be transferred via electronic communication
systems will enter our every day lives.
Many interesting challenges lie ahead,
challenges that require a certain openness to change as well as reconsideration
of traditional approaches.
♦ ♦ ♦
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