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Abstract

Aim: In this manuscript, the examination of independent fac-
tors for the success of IVF (In Vitro Fertilization) was aimed
to be conducted.

Material and Methods: Hormones, including Anti-Mullerian
Hormone (AMH), Follicle Stimulating Hormone(FSH), the
growth stages of the oocyte that turns into an embryo (total
fertilized oocyte, early cleavage, etc.), the medical adjustments
were included. Our dependent factor, the success of fertiliza-
tion, was categorized into two groups; in other words, binary
logistic regression for pregnancy success was examined.
Results: For the statistical significance of our study, Omnibus
Tests of Model Coefficients (p-value=0,008) and Hosmer and
Lemeshow tests (p-value=0,462) were conducted. Our model
was successful through statistical meaningfulness. With a Chi-
Square test with a p-value of close to zero, women's age groups
were proven different for groups below and over the age of 35
for InVitro Fertilization (IVF)

Discussion and conclusion: Study shows Early Segmentation
increases the chances of pregnancy; In contrast, the woman's
age and FSH reduce the likelihood of pregnancy.

Keywords: IVE FSH, early cleavage, binary logistic regression,
odds values.

INTRODUCTION

The importance of the age of the recipients and the FSH levels
has been widely known during the years of the IVF process
(1). In order to reduce multiple birth rates without reducing
overall birth rates, it has been shown that human embryos
that complete the first mitotic division within 25-27 hours
after fertilization in the process of selecting the most suitable
embryos for transfer yield higher pregnancy and implanta-
tion rates (2). The method of transferring blastocysts has also
brought to attention the critical role of the 2-blastomere stage
in the early hours of the process. Our research has studied this

Oz

Amag: Bu arastirmada IVF (In Vitro Fertilizasyon) basa-
ris1 i¢in bagimsiz faktorlerin incelenmesi amaglanmustir.
Gere¢ ve Yontem: Anti-Mullerian Hormon (AMH), Fo-
likiil Uyarict Hormon (FSH) gibi hormonlar, embriyoya
doniisen oositin bilylime asamalari (total dollenmis oosit,
erken boliinme vb.), tibbi ayarlamalar dahil edildi. Bagim-
I1 faktoriimiiz olan déllenme bagarisi ve gebelik iki gruba
ayrildy; diger bir deyisle gebelik basarisi igin ikili lojistik
regresyon incelendi.

Bulgular: Caligmamizin istatistiksel anlamlilig1 i¢in Mo-
del Katsayilarinin Omnibus Testleri (p-degeri=0,008) ve
Hosmer ve Lemeshow testleri (p-degeri=0,462) yapildi.
Modelimiz istatistiksel anlamlilik yoluyla basarili oldu.P
degeri sifira yakin Ki-Kare testi ile Tiip Bebek (Tiip Bebek)
i¢in 35 yas alt1 ve Gistii kadinlarin yas gruplarina gore farkli
oldugu kanitlandi.

Tartisma ve Sonug: Calismamiz sonuglarina gore , erken
segmentasyon gebelik sansini artirmakta; buna kargilik
kadinin yas1 ve bazal serum FSH diizeyi gebelik olasiligini
azaltmaktadir.

Anahtar Kelimeler: IVE, FSH, erken béliinme, ikili lojis-
tik regresyon, olasilik degerleri.

fact with the predictor “Early Cleavage” . In 2023, Van Mar-
ion et al. (2023) wanted to develop a TLM prediction model
that could predict pregnancy chances, including early cleav-
age data, after both single and double embryo transter (SET
and DET) (3). The researchers' work demonstrated that the
application of the EU statistical model is a novel approach to
develop a TLM prediction model. The researchers suggested
in this study that it could aid in embryo selection and deci-
sion making for SET or DET, with further development and
validation in clinical practice (3).

R.A. Fisher’s revolutionary studies in 1908 and 1915 intro-
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duced the idea of Degrees of Freedom and the distribution
of correlation coefficients (4). In assessing the Distribution of
Degrees of Freedom and Correlation Coefficients, Guyatt and
colleagues examined known problems and combinations of
observations to generalize least squares theory; the number of
observations and the unknown factors included serve as di-
visors (5,6). These articles were used to estimate the Standard
Errors of the datasets in our study (1).

Evaluations on IVE Dodson et al. it is one of the first studies
conducted in 1957 (6). Both of these research areas are ex-
plored in the same article: Duran et al. In 1998 he published
an article on both, including IVF and logistic regression (7).

Cai et al. investigated a possible positive correlation between
GDM (gestational diabetes) and IVF risk factors of Body
Mass Index (BMI)(8).

In our study, we investigated the hormones that are effective
in the IVF process, including antimullerian hormone (AMH)
and follicle stimulating hormone (FSH). Lekamge et al. ex-
plains the difference between low and high AMH levels below
8 pmol/l (9). Thus, they found a positive correlation between
the two predictors.

And oocytes-specific factors include antral follicle count
(AFC), early division (EC), and embryo development stage.
The early cleavage effect of the oocyte has an important place
in our study; The results reported by Bos-Mikich et al. are as
we have found, as previously reported in various studies; in-
dicates that early division of oocytes increases pregnancy rates
(10). In our study, we aimed to develop a mathematical mod-
el using these parameters.

MATERIAL and METHOD

The data in this study consists of 458 patients followed up
except for Tese/microtese cases who received ART treatment
in Istanbul University Cerrahpasa Medical Faculty Hospital
IVF Laboratory between October 2010 and December 2012.
In addition to the development data of the embryos of these
cases, basal FSH, LH, E2, PRL values, AMH and TSH values
on the 3rd day of menstruation, E2 and LH values on the
day of HCG injection, oocyte count, 2PN number, sperm
parameters of the spouses and pregnancy rates were analyz-
ed. Azoospermic cases diagnosed with male infertility were
excluded from the study.

Ovarian Stimulation

For ovarian stimulation, from the second day of menstru-
ation, 150-225 IU of follicle-stimulating hormone (rFSH;
Gonal-F*; Merck Serono, Turkey) was applied according to
the age and weight of the woman. When the primary folli-
cle reached a 12-13 mm diameter, 0.25 mg daily of gonad-
otropin-releasing hormone (GnRH) antagonist (Cetrotide®;
Merck Serono, Turkey) was started. Follicle maturation was
achieved with 250 ug of recombinant human chorionic gon-
adotropin (r-hCG; Ovitrelle®; Merck Serono, Switzerland)
when two or more follicles reached 18 mm in diameter.
OPU was performed 36 hours after injection. To support the
luteal phase after ET, 100 mg of progesterone (Progynex™;
Farmako-Kogak, Turkey) was administered intramuscular-
ly for 12 days. Intravaginal progesterone gel was applied 12
days after implantation (Crinone® 8%; Merck Serono, Swit-
zerland). Serum B-hCG was measured 14 and 16 days after
the OPU procedure, and early pregnancy was monitored by

Table 1: Means and standard deviations in the study group.

n Mean  Std. Deviation Minimum Maximum
AMH 314 3,42 2,78 0,01 16,70
FSH 410 6,72 3,26 0,10 28,30
Total oocyte 424 8,46 5,25 1,00 34,00
Polar body (normal) 415 5,71 4,05 0,00 23,00
ZP (normal) 415 6,23 4,26 0,00 30,00
Oocyte dimention (normal) 415 6,15 4,03 0,00 23,00
Total fertilization oocyte 410 3,93 3,02 0,00 20,00
Blastomere (2nd day-2) 256 2,07 1,40 0,00 9,00
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Table 2: Age and early cleavage frequencies

Frequency Percent
<=35 362 82,3
Age >35 78 17,7
Mean  Std. 31,81+ 4,91 (440)
eviation
No 304 79,0
Early cleavage (n=385) Yes 81 210

transvaginal ultrasound at the seventh week. Clinical preg-
nancy was defined by fetal heartbeat seen on transvaginal
ultrasound. Progesterone treatment was continued until the
tenth week of pregnancy.

With Binary Logistic Regression, the patients’ state of preg-
nancy were divided into two groups; pregnant is shown by 1
and non-pregnant by 0.

Basal hormone values (AMH, LH, FSH, HCG included) and
fertilized oocyte through the stages of blastomere (varying
from 2-cell-blastomere to 8 cells) to the transferred embryo
(from the first hours to the 4" day) were examined. Embry-
os development includes the early stages; oocytes’ condition
through the stages of fertilization, including the GV (Germi-
nal Vesicle), Metaphases 1 and 2 and degenerated oocytes
also take place in the study:.

Later forms Transferred Embryo are examined as; Morula,
Compact morula and Blastokist and finally pregnancy.

Moreover, The main components of the fertilizated oocyte

have an important place in the outcome. From this aspect
we see the the quality of these components; oocyte granula-
tion, refractery body(RB), cytoplasm thickness , polar body
(PB) fragmentation and sizes, zona pellucida (ZP) thickness
and the size of oocytes’ are also used to form a mathematical
formula using Binary Logistic Regression.

Finally our dependent Pregnancy was turned into a formula
starting from the oocyte.

Statistical Analysis

The results are obtained using SPSSs PASW Statistics Ver-
sion 18. The effect of Age, AMH, FSH, Total oocyte, Polar
body (normal), ZP (normal), Oocyte dimention (normal),
Total fertilized oocyte, Blastomere (2" day-2) and early
cleavage variables on conception status Logistic Regression
(stepwise) were analyzed by analysis. Logistic Regression
Analysis was applied because the conception status is a bi-
nary variable. The analysis modeled age, early cleavage and

Table 3: Omnibus Tests of Model Coefficients

Chi-square df Sig.
Step 24,007 10 0,008
Step 1 Block 24,007 10 0,008
Model 24,007 10 0,008

H,: The model is not significantly effective for the combined effect of factors on the outcome

variable.

H,: The model is significantly effective for the combined effect of factors on the outcome variable.
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Table 4: Hosmer and Lemeshow Test

Step Chi-square df Sig.

1 7,714 8 0,462

FSH variables in step 3; left other variables out of the model.

The Logit Conversion

As neither the extremes do not follow a linear trend nor the
errors are normally distributed in constant across the entire
range of data, applying the logit conversion to the dependent
variable by using logistic regression solves these problems that
exist in linear regression. The simple formulation of logit con-
version for this method (logistic regression) is as follows:

logit(Y)=natural log (odds)=In rt/(1-m)=0+{x
n=Probability(Y = outcome of interest |

X =x,a specific value of X)=e/ (a+Py)/(1+e M (a+Px) )

where 1is the probability of the outcome of interest or “event;’
such as FSH value , a is the Y intercept, P is the regression

coefficient, and e = 2.71828 is the base of the system of natural
logarithms (11,12).

RESULTS

Table 1 demographic values of the study group shows. Table 2
includes age and early cleavage frequencies.

The probability or Odds of the combination of the independ-
ent variables were checked for statistical effectiveness by the
Omnibus Test of Models” Coefficients (p-value=0,008) and
the Hosmer and Lemeshow Test (p-value=0,462). The results
of both tests show our model is statistically effective (Table 3
and Table 4 ).

Because we have come to the block with the predictor vari-
ables in one step from the beginning in our stepwise model,
we reach three same values; including the Block 1 model
with the p-value of 0,008. So we reject the null hypothesis for
0,05 significance level.

The Hosmer and Lemeshow Test is the commonly used
measure of goodness-of-fit and therefore is a chi-square
based test. Our model, with the p-value=0,462. Finally, we
can state that the result of this test shows good fit.

AMH, Total oocyte, Polar body (normal), ZP (normal), Oo-
cyte dimension (normal), and Total fertilized oocyte averag-
es for the young group are high and the FSH average is low. It
is statistically significant (p<0.01)(Figure 1).

Total oocyte, Polar body (normal), BP (normal), Oocyte size
(normal), Total fertilized oocyte averages are high in early cleav-
age embryos. It is statistically significant (p<0.01) (Figure 2).
AMH, Total oocyte, Polar body (normal), ZP (normal), Oo-
cyte diameter (normal), Total fertilized oocyte averages of
the pregnant group were high, and the FSH average was low.
It is statistically significant (p<0.01)(Figure 3).

Those younger than 36 are 6.14 times more likely to become
pregnant than older women. Early cleavage status is 3.02
times more likely to conceive; A decrease in FSH value by
one unit increases this probability by 1.24 times (Table 5).
Table 6 shows the evaluation of the age factor with the chi
square test.

Table 7 shows the variables that determine the probability of
pregnancy (negative/positive).

The predictor variables FSH (Follicule Stimulating Hor-
mone) and Women age effect the outcome (pregnancy)
negatively with the small p-values (p=0,027 and p=0,032
respectively.) and negative B values.

Whereas, EC (early cleavage) changes the same way with
pregnancy with the p-value of 0,28.

Table 5: Variables affecting the conception process (Logistic Regression)

95% Cl.for OR

Odds

B S.E Wald df Sig. Ratio
(OR) Lower Upper
Age <=35 - >35) 1,816 0,771 5,546 1 0,019 6,149 1,356 27,879
Early cleavage (No - Yes) 1,107 0,484 5,227 1 0,022 3,024 1,171 7,808
FSH 0,216 0,107 4,082 1 0,043 1,241 1,006 1,530
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Table 6: Chi-Square Test, Age factor in IVF.

G i
Pearson Chi-Square 14,2952 1 0,000
Continuity Correction® 13,34 1 0,000
Likelihood Ratio 16,116 1 0,000
Fisher's Exact Test 0,000 0,000
Linear-by-Linear Association 14,264 1 0,000
N of Valid Cases 458

a: 0 cells (,0%) have expected count less than 5. The minimum expected count is 26,72.

b: Computed only for a 2x2 table.
H,: Women at and below the age of 35 do not show a statistically effective difference with the women over the age of 35.
H,: Women at and below the age of 35 show a statistically effective difference with the women over the age of 35.

As the p-value is below 0,05; the null hypothesis (H,) is rejected. There is a significant difference between women
with ages at and below age of 35 and over the age of 35 by the means of pregnancy with IVF.

DISCUSSION
According to the present studies, one of the reasons that

during the early menstrual phase leads to this result (14). Age
also plays an essential role in this circle; FSH rises several years

higher FSH levels occur is younger age. Interestingly, suf-
ficient FSH values that take place lead to younger wom-
en having increased quality oocytes and implanting after
fertilization. Therefore, the age of women in the medical
treatment of IVF and embryo parameters are two of the
few critical reasons for IVF success (13).

In women, the Luteinizing hormone rises after the basal folli-
cle number occurs. In the ovulation circle, rising serum FSH

8,89
9,00 -
8,00 -
7,00 -
6,00 -
5,00 -
4,00 -
3,00 -
2,00 -
1,00 -
0,00 -

7,68

6,53 6356,08

3,70 3,93

2,19

6,67

before LH and more than a decade before menopause (15).

Another study evaluated IVF stimulation parameters and
found more than 30 predictors of live births (16). Among
these predictors, the rate of blastocyst development, the total
amount of gonadotropins administered, and the number of
eight-cell embryos were most correlated with live births. As
expected, the diminished ovarian reserve was negatively asso-
ciated with live births.
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Figure 1: Averages and comparison according to age groups
(Independent samples t Test). (Bold means are values that are
statistically different.)
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Figure 2: Means and comparison according to patient groups with or without early division
(Independent samples t-Test). (Bold means are values that are statistically different.)
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Figure 3: Means and comparison according to pregnant and non-pregnant patient groups
(Independent samples t Test). (Bold means are values that are statistically different.)

Our study also proves that early cleavage indicates a high-

Table 7: Predictors' ratios with pregnancy er chance of pregnancy and is a strong indicator of embryo

Inverse ratio

competence. Therefore, two blastomeres on the 25 to 27%

Right ratio hour should be considered a sign of a successful IVF process,;

Women age AMH whereas only two blastomeres on the second-day point to a
FsH Polarbody normal lower possibility of pregnancy, as we see the result in our study:
This fact can also be seen in the studies of Fenwick et al. (17).
Total oocyte Total fertilizated oocyte . . .
The recent studies vary from the importance of fibroids to
ZP normal Early cleavage the application on women with blastocyst transfer with rand-
Oocyte dimention normal omized trials (18’19’20)‘
2nd day 2 blastomere In this study; we included the factors predicting IVF success;

for example, ovarian reserve and FSH levels may be low in
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older women (21,22). This can vary depending on the two factors
we're talking about here. False hopes for pregnancy are a critical
process from start to finish.

The determinants that may affect women with high FSH levels
for alive birth should be thoroughly studied; Counseling is an op-
tion that can help. Counseling should include additional informa-
tion about the IVF process and important determining variables.
In addition, donor-oocyte or adoption options or need should be
considered.
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