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Summary in English
Starting a family later in life is a trend of the last decades. For women, delaying 
childbearing to their mid-thirties means trying to conceive in a period in which 
fecundity, i.e., the capacity to conceive is already declining. The decline in the 
capacity to conceive is associated with the loss of oocytes, the female germline 
cells. Women are born with a fixed number of oocytes and throughout their lifespan 
these oocytes are lost via ovulation or cell death. Eventually, the loss of oocytes 
results in menopause. The remaining number of oocytes of a woman to a certain 
time point is known as her ovarian reserve. As oocytes age, their quality diminishes, 
as can be inferred from a higher frequency of trisomic pregnancies or a miscarriages 
at older maternal age. 

Whether the loss of quantity of oocytes is associated with the loss of quality of 
oocytes is still under debate. This thesis tests the hypothesis that diminished 
ovarian reserve is associated with lower quality of the remaining oocytes, leading 
to an increased risk of miscarriage and trisomic pregnancy. 

In this thesis, three proxies are used for diminished ovarian reserve: 1) ovarian 
surgery, 2) a low oocyte yield in IVF treatment after controlled ovarian stimulation, 
and 3) in-utero cigarette smoke exposure, i.e., smoking of the mother while pregnant 
of the woman who is now under study. Trisomic pregnancy and miscarriage are 
used as proxies for the quality of the oocytes. Additionally, we hypothesized that 
in-utero cigarette smoke exposure, resulting in a reduction of the ovarian reserve, is 
associated with age at menopause later in the life of the women who were exposed 
in-utero. 

Summary of the chapters 

Chapter 2 describes a case-control study, using data from Danish national medical 
registries, on the association between ovarian surgery, as a proxy for diminished 
ovarian reserve, and the risk of trisomic pregnancy later in life, as a marker of 
decreased oocyte quality. Prior ovarian surgery was not associated with a higher 
risk of trisomic pregnancy.

Chapter 3 is also describes a case-control study, performed in Danish and Dutch 
women who underwent IVF treatment. The study tested the association between 
low oocyte yield after controlled ovarian stimulation in IVF and the risk of a 
subsequent trisomic pregnancy. Low oocyte yield was not associated with a higher 
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risk of trisomic pregnancy.

Chapter 4 presents a cohort study among IVF-treated Dutch women, investigating 
their first two IVF-cycles. The study tested the hypothesis that repeated low oocyte 
yield during IVF treatment is associated with a higher risk of having a miscarriage. 
Results showed that women with a low oocyte yield in both cycles more often 
experienced a miscarriage compared to women with twice a normal oocyte yield. 
Women with low oocyte yield in one cycle and normal oocyte yield in the other did 
not have an increased risk of miscarriage compared to women with normal oocyte 
yield in both cycles, irrespective of whether this low oocyte yield occurred in the 
first or second IVF cycle.

Chapter 5 describes an epidemiological study aimed at answering the question 
whether women who were exposed to cigarette smoke in-utero have a higher 
chance of having a miscarriage later in life. It included participants in a longitudinal 
study from Bristol, UK. The risk of having one miscarriage was not influenced by 
being exposed to cigarette smoke in-utero. However, the risk of having two or 
more previous miscarriages was higher for participants who were exposed in-utero 
compared to women who were not exposed. There was an interaction between 
in-utero cigarette smoke exposure and four factors: the number of packyears 
smoked by the participants themselves, passive cigarette smoke exposure from 
other household members, and age at first and last pregnancy of the participants. 
Participants exposed to cigarette smoke in-utero who were ever smokers themselves 
had an increased risk of miscarriage while participants who were exposed to 
cigarette in-utero but who were never smokers did not have an increased risk of 
miscarriage.

Chapter 6 also describes an epidemiological study among participants in the English 
longitudinal study. This study investigated whether women who were exposed to 
cigarette smoke in-utero have a higher chance of earlier menopause compared to 
women who were not exposed in-utero. Results showed that in-utero cigarette 
smoke exposure alone was not associated with earlier menopause. But in-utero 
exposed participants who were smokers themselves did have a higher risk of earlier 
menopause. Participants who were exposed to cigarette smoke in-utero but never 
smoked themselves did not have a higher risk of earlier menopause. 

Conclusion and reflection

Diminished ovarian reserve is a result of various mechanisms leading to a decrease 
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in the quantity of oocytes. The association between diminished ovarian reserve 
and decreased oocyte quality leading to adverse reproductive outcomes seems, to 
be dependent on the mechanism which led to the reduction of the follicle pool.

Ovarian surgery showed an effect on the quantity of oocytes only, without an 
effect on oocyte quality. Oocytes of women with repeated low oocyte yield in IVF-
treatment seem to be affected both in quantity and quality of their oocytes. Cigarette 
smoke exposure in-utero showed an effect on quality of the remaining oocytes as 
reflected by the increase risk of multiple miscarriages, but not on oocyte quantity, 
as reflected by menopausal age. This thesis shows that the relation between the 
decrease in oocyte quantity and oocyte quality with female age is a complex one. 
Future research into the underlying mechanisms of the natural decrease in ovarian 
reserve may well be the way forward into understanding female reproductive 
ageing.


	Summary in English

