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Abstract

Background : Due to the development of science and technology in the field of medicine, infertility has
been solved by the discovery of one of the most sophisticated ART program, known as IVF. Although this
procedure has been carried out for more than 40 years, the failure rate is still very high. This problem is
considered to be related with the characteristic of the patient undergoing IVF. This study aims to determine
the association between patient’s multi-characteristics and IVF failure.

Method : This research is an observational analytic research with cross-sectional method. The determination
of'the research sample uses a total sampling technique by taking all members of the population in accordance
with the conditions.

Result : Out of 102 couples undergoing IVF, 37 couples (36,3%) successfully obtained a pregnancy while
the 65 other couples (63,7%) failed IVF or has not obtained a pregnancy. The result of the p value between
IVF failure and maternal age is 0,03, with BMI 0,532, with sperm quality 0,577, with PCOS 0,297, with
endometriosis 0,578, and with POR 0,027.

Conclusion : Out of all the studied patient characteristics, only maternal age and POR are associated with
IVF failure with the p value of 0,03 and 0,027 respectively. BMI, sperm quality, PCOS, and endometriosis
do not show a significant correlation with IVF failure.
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Introduction

The factors that cause infertility can come from
both men and women. However, by the development
of science and technology in the field of medicine,
infertility has been solved by the discovery of the most
sophisticated Assisted Reproductive Technology (ART)
program, known as In Vitro Fertilization (IVF). In IVF,
the fertilized embryo from outside of the uterus is placed
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back into the uterus of the infertile woman so that it
develops into pregnancy'. IVF success was first marked
by the birth of Louisa Brown in 1978. The success of IVF
is growing rapidly where the initial implantation rates
that were <5% per embryo replaced were continuously
increased to rates >50%?2. Therefore, until now, IVF
has helped many couples who cannot experience their
pregnancy naturally.

Although IVF has been carried out for more than 40
years, the failure rate is still very high. This problem is
considered to be related with the characteristics of the
patient undergoing IVF. Of the 2552 IVF cycles that had
been carried out, only 31.2% of the 7213 eggs that were
plucked were successful in becoming good embryos so
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that it can be used in IVF. This fact is reinforced by data
showing that only 5% of the 7213 eggs successfully
become babies, so the success rate is still very low 3.
IVF is considered to be a failure if it does not lead to
pregnancy, which is indicated by the level of Beta HCG
in the blood. If the Beta-HCG level exceeds 25 mIU mL,
it is stated that pregnancy has occurred, and vice versa.

There are three important stages during IVF that
has a great role in determining its success. These first
type of factors is known as the internal factor, namely:
(1) the ovulation induction; (2) the fertilization; and
(3) the Embryo Transfer (ET). Apart from the internal
factors, there are also external factors such as patient
characteristics that can cause IVF failure. {Formatting
Citation} Patient characteristic factors include the age
of the female partners. Post-IVF cumulative pregnancy
success rate varies with age, where in the 20-24 years
age range it is 40% while in the 40-45 years age range
it is 20%. Patient with obesity (BMI> 30 kg/m2) has a
greater risk of implantation failure than patients with
normal BMI (18.5-24.9 kg/m2). For male patients, sperm
quality have an influence on the success of fertilization.
The presence of endometriosis and a history of other
uterine diseases can affect the success rate of embryo
implantation, due to changes in secretory components
and endometrial thickness*. PCOS are also associated
with the quality of the oocytes obtained. Furthermore,
the existence of Poor Ovarian Reserve (POR) disease
has an effect on the least number of oocytes produced.
Some studies have also suggested that there is a twofold
increased risk of miscarriage in women with thyroid
dysfunction.

IVF failure can cause various problems for couples.
With the magnitude of the negative impacts that can
occur due to the failure of the IVF program, further
studies are needed regarding the correlation of patient
multi-characteristic with IVF failure at Graha Amerta
Fertility Clinic Dr. Soetomo General Hospital so that it
can be useful to optimize the pregnancy rate.

Methods

This research is an observational analytic research
with cross-sectional method. The samples in this

study were all couples who underwent IVF in Graha
Amerta Fertility Clinic Dr. Soetomo General Hospital
from July 2018 to July 2019. Using ordinal data from
patients’ medical record, patient characteristics data on
age, BMI, sperm quality, PCOS, endometriosis, POR,
and b-hCG levels were obtained and analyzed. A total
of 102 couples who underwent IVF were included in
this study. There are two groups of patient, which are
patient who succeed to obtained pregnancy and those
who failed. From age characteristic, the female partners
are divided into three groups: 25-35 years; 36-40 years;
and >40 years. The BMI were categorized into four
group: <18,5 kg/m?; 18,5-24,9 kg/m?; 25-29,9 kg/m?;
==30 kg/m’. The sperm quality was determined by
the sperm analysis results data. POR was diagnosed by
the guidelines from the European Society of Human
Reproduction and Embryology (ESHRE), which is if
two of the these characteristics are present: (1) Maternal
Age >39; (2) a previous POR which is the retrieved
oocyte were under 4; and (3) ovarian reserve test result
was abnormal (AFC <5-7 follicles) or AMH < 0.5-1.1
ng/mL)°. Patients with discontinuation status who had
not completed the cycle, canceled cycle and incomplete
data were not included in this study. Ethical clearance
was granted by the Health Research Ethics Committee
Faculty of Medicine, Universitas Airlangga.

The data of samples were not distributed normally,
therefore, data normality test is not required. With non-
parametric statistical tests, analyses were performed
using the Chi-square test and Fisher’s Exact Test on
SPSS software. Statistical significance were determined
if p <0,05 and the strength of the relationship between
two variables were showed from the Contingency
Coefficient (C).

Results

A total of 214 medical records were obtained
and only 102 of them were eligible for this study.
102 couples underwent IVF were observed and only
37 couples (36,3%) succeeded to obtain pregnancy,
whereas the other 65 (63,7%) failed. The association of
patient characteristics with IVF failure at Graha Amerta
Fertility Clinic Dr. Soetomo General Hospital in the
2018-2019 period is shown in table 1 below.
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Table I. Characteristics associated with IVF failure

S““ee(d 1;’7F) group Failed IVF group (n=65)
Characteristics n= P value
n % n %
Age (years) 0,03
25-35 32 86,5% 43 66,2%
36-40 5 13,5% 13 20%
>40 0 0% 9 13,8%
BMI (kg/m2) 0,556
<18,5 1 2,7% 4 6,2%
18,5-24,9 25 67,6% 36 55,4%
25-299 7 18,9% 19 29,2%
>30 4 10,8% 6 9,2%
Sperm quality 0,577
normal 10 27% 21 32,3%
abnormal 27 73% 44 67,7%
PCOS 0,297
non-PCOS 35 94,6% 64 98,5%
PCOS 2 5,4% 1 1,5%
Endometriosis 0,578
non-Endometriosis 34 91,9% 59 90,8%
Endometriosis 3 8,1% 6 9,2%
POR 0,027
non-POR 34 91,9% 48 73,8%
POR 3 8,1% 17 26,2%

BMI : Body Mass Index; E2 :Estradiol; IVF: In Vitro Fertilization; POR :Poor Ovarian Reserve; PCOS
:Polycystic Ovary Syndrome.

Age and POR characteristics shows a p value of 0,03 and 0,027 respectively. Both characteristics show a
significant association with IVF failure (p <0,05).Characteristics associated with IVF significantly were showed in
table II with Contingency Coefficient value (C).
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Table I1. Contingency Coefficient analysis of characteristics with IVF failure

Succeed IVF group (n=37) Failed IVF group (n=65)
Characteristics C
n % n %

Age (years) 0,254

25-35 32 86,5% 43 66,2%
36-40 5 13,5% 13 20%

>40 0 0% 9 13,8%

POR 0,213
non-POR 34 91,9% 48 73,8%
POR 3 8,1% 17 26,2%

C : Contingency Coefficient; POR: Poor Ovarian Reseve.

Discussion

From the previous study, it is reported that only 5%
of the 7213 eggs successfully become babies. In line
with the high failure rate of IVF cycles in Indonesia,
it is important to evaluate the process for a maximum
outcome. Although several reports have been conducted
worldwide, studies in Indonesia are still very much
needed. This article mentioned the association between
age, BMI, sperm quality, PCOS, endometriosis, and
POR characteristics with IVF failure.

Most of the couple underwent IVF in Graha Amerta
Fertility Clinic Dr. Soetomo General Hospital from
July 2018 to July 2019 failed to obtained pregnancy.
From 102 couples, only 37 (36,3%) succeeded to obtain
pregnancy which is categorized as the successful [IVF
group. Couples that succeed IVF were mostly aged
around 25-35 with no reported success among the
observed samples at age over 40. From the statistical
calculations, age characteristics with IVF failure were
associated significantly (p <0,05) with Contingency
Coefficient of 0,254. The results described above verify
the findings of a previous study in Berlin by Rendtorff et
al. in 2016 which presented data from Charite University

Hospital 2004-2014 on the percentage of pregnancies in
a group of women: 43.3% for 19-29 years old; 48.8%
for 30-39 years old; 5.2% for 40-44 years old; and the
smallest percentage of successful pregnancy at 0.34%
for women aged over 45 years old’. Another study was
done by Coughlan et al., which showed similar results
that explained the negative effect of age on embryo
quality in IVF. This is related to the risk of aneuploidy
which increases with age®. Dicker et al. also found a
lower IVF success rate at women aged over 40 with p
value of <0,05°. A different study in 2014 by Hendarto
showed that there is a significant different of oocyte
count in a group of age < 35 and * 35 (p< 0,05)'". The
association between age and IVF failure is explained by
Saphiro et al. in 2016, which explains that the uterus of
elderly women has decreased vascularity, endometrium
thickness, and prostaglandin production which are
related to embryo implantation!'.

BMI characteristics were reported to have a negative
impact on determining IVF success. Previous study by
Comstock et al. showed significant results with p value
of 0,007 between BMI and IVF success. Comstock et
al. stated that the rate of blastocyst formation in women
with normal weight was significantly better than in
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obese women!2. This reason leads to the influence of
oocyte quality on embryo development in obese women
which ultimately predisposes to IVF failure. The result
in this study was contradictory with a previous study
(p <0,556). The dissimilar results of these studies can
be caused by many factors. Various factors during the
process of carrying out the procedure such as expert skills
and the technology used also have a very important role
in determining IVF outcome, which in this study was not
examined so that it affects the final result. Another factor
that affects IVF outcome is the characteristics of men,
one of which is the quality of sperm which is different
for each patient.

In order to have a successful IVF and obtain
pregnancy, the male partners have a primary role in giving
the sperm cell that is going to fertilize the oocyte. In this
study, most of the couple that were successful in IVF have
normal sperm cells in terms of morphology, motility,
and amount. From the statistical calculations, we found
insignificant result with p value of 0,577 between sperm
quality and I'VF failure. This result is contradictory with
the previous study that states sperm cells must be able to
carry out its function to penetrate zona pellucida in order
to fertilize the oocyte!3. However, men with abnormal
sperm characteristic are unable to do that, which leads
to IVF failure. Another study by Respati explained that
embryo quality is affected by sperm quality and there is a
significant correlation between embryo quality and IVF
failure'®. This contradictory result is affected by many
factors, and it is assumed that the severity of abnormal
sperm could affect IVF failure.

We studied the association of PCOS
characteristic with IVF failure. Statistical test was

also

conducted and the results show an insignificant p value
0f'0,297. This result was not in line with a previous study
in China by He et al. in 2019 which stated that PCOS has
anegative effect on IVF'>, Similar results were observed
in a study conducted by McCormick et al'®. The results
showed that there was no statistically significant effect
of women with PCOS towards IVF failure. McCormick
et al. conducted a study on obese women which are
divided into two groups, namely obese women with
PCOS and obese women without PCOS'®. The analysis
results of the study explained that there was a decrease
in the implantation rate in obese women with PCOS, but
the end result or pregnancy of IVF in the two groups

showed that there was no significant difference.

The characteristics of endometrium where the
implantation will occur have a significant role in
determining IVF success. In this study, statistical test was
performed between endometriosis characteristic and IVF
failure and the result was insignificant with p value of
0,578. This result was not in line with a previous study'’
which explained that endometriosis was associated
significantly with IVF failure with p value <0,001. This
result was obtained by analyzing the data showing that
IVF success rate in women with endometriosis were
only 50% compared to non-endometriosis women. This
contradiction could be affected by many factors and
further research is needed.

Other characteristics studied in this research was
POR. Women with POR are likely to fail the IVF.
We found a significant association between POR
characteristics with p value of 0,027. This result
confirms the previous study by Jirge in 2016 which
explained that POR is one of the most important factors
that affect IVF success®. It is stated that 10% of women
with POR showed a weak response from gonadotropin
stimulations. Another study conducted by Yun et al. in
2017 showed a significant association between POR and
IVF failure with p value of 0,019'8.

This study has several limitations such as small
sample size and lacking data on medical records. The
aforementioned limitations may contribute to our data
that indicating different results with the previous studies.
ART procedure on each stage were not assessed in this
study, and further research is needed with more specific
inclusive criteria and bigger sample size.

Conclusion

Age and POR characteristics were associated with
IVF failure significantly. Other Characteristics such
as BMI, sperm quality, endometriosis, and PCOS did
not show significant results. However, characteristics
described above should be a consideration in patient
who planned to have an IVF treatment.

Article notes

Conflict of Interest The authors declare no conflicts
of interest in preparing this article



Indian Journal of Public Health Research & Development, Jan-March 2021, Vol. 12, No. I~ 239

Source of Funding This research received no

specific grant from any funding agency in the public,
commercial, or not-for-profit sectors.

Ethical Clearance: Taken

References

Lopata A.Conceptsinhumaninvitro fertilizationand
embryo transfer. Fertil Steril. 1983 Sep;40(3):289-
301. doi: 10.1016/s0015-0282(16)47289-4. PMID:
6350050.

Niederberger C, Pellicer A, Cohen J, Gardner DK,
Palermo GD, O'Neill CL, Chow S, Rosenwaks
Z, Cobo A, Swain JE, Schoolcraft WB, Frydman
R, Bishop LA, Aharon D, Gordon C, New E,
Decherney A, Tan SL, Paulson RJ, Goldfarb JM,
Brannstrom M, Donnez J, Silber S, Dolmans MM,
Simpson JL, Handyside AH, Munné S, Eguizabal
C, Montserrat N, Izpisua Belmonte JC, Trounson
A, Simon C, Tulandi T, Giudice LC, Norman RJ,
Hsueh AJ, Sun Y, Laufer N, Kochman R, Eldar-
Geva T, Lunenfeld B, Ezcurra D, D'Hooghe T,
Fauser BCIM, Tarlatzis BC, Meldrum DR, Casper
RF, Fatemi HM, Devroey P, Galliano D, Wikland
M, Sigman M, Schoor RA, Goldstein M, Lipshultz
LI, Schlegel PN, Hussein A, Oates RD, Brannigan
RE, Ross HE, Pennings G, Klock SC, Brown S, Van
Steirteghem A, Rebar RW, LaBarbera AR. Forty
years of I[VF. Fertil Steril. 2018 Jul 15;110(2):185-
324.e5. doi:  10.1016/j.fertnstert.2018.06.005.
PMID: 30053940.

WIWEKO, B.. Inovasi Kedokteran Reproduksi
di Era Disrupsi. eJournal Kedokteran Indonesia,
North America, 6, jan. 2019.

Penzias AS. Recurrent IVF failure: other factors.
Fertil Steril. 2012 May;97(5):1033-8. doi:
10.1016/j.fertnstert.2012.03.017. Epub 2012 Mar
28. Erratum in: Fertil Steril. 2013 Jan;99(1):297.
Erratum in: Fertil Steril. 2013 Jan;99(1):297.
PMID: 22464759.

Sarkar D. Recurrent pregnancy loss in patients with
thyroid dysfunction. Indian J Endocrinol Metab.
2012 Dec;16(Suppl 2):S350-1. doi: 10.4103/2230-
8210.104088. PMID:  23565424; PMCID:
PMC3603072.

Jirge PR. Poor ovarian reserve. J Hum Reprod
Sci. 2016 Apr-Jun;9(2):63-9. doi: 10.4103/0974-
1208.183514.  PMID:  27382229; PMCID:
PMC4915288.

7.

10.

11.

12.

13.

14.

Rendtorff R, Hinkson L, Kiver V, Droge LA,
Henrich W. Pregnancies in Women Aged 45 Years
and Older - a 10-Year Retrospective Analysis
in Berlin. Geburtshilfe Frauenheilkd. 2017
Mar;77(3):268-275. doi: 10.1055/s-0043-100105.
PMID: 28392580; PMCID: PMC5383433.

Coughlan C, Ledger W, Wang Q, Liu F, Demirol
A, Gurgan T, Cutting R, Ong K, Sallam H, Li
TC. Recurrent implantation failure: definition
and management. Reprod Biomed Online. 2014
Jan;28(1):14-38. doi: 10.1016/j.rbmo.2013.08.011.
Epub 2013 Sep 14. PMID: 24269084.

Dicker D, Goldman JA, Ashkenazi J, Feldberg D,
Shelef M, Levy T. Age and pregnancy rates in in
vitro fertilization. J In Vitro Fert Embryo Transf.
1991 Jun;8(3):141-4. doi: 10.1007/BF01131703.
PMID: 1919259.

Hendy Hendarto, 090315218 D (2014) PERAN
USIA DAN LAMA INFERTILITAS TERHADAP
JUMLAH OOSIT YANG DIDAPAT PADA
PROGRAM FERTILISASI IN VITRO (The
Role of Advanced Age and Duration of Infertility
on Oocyte Number Retrieved during In Vitro
Fertilization). Jurnal Ners, 9 (2). pp. 183-186. ISSN
1858-3598

Shapiro BS, Daneshmand ST, Desai J, Garner
FC, Aguirre M, Hudson C. The risk of embryo-
endometrium asynchrony increases with maternal
age after ovarian stimulation and IVF. Reprod
Biomed Online. 2016 Jul;33(1):50-5. doi:
10.1016/j.rbmo.2016.04.008. Epub 2016 Apr 22.
PMID: 27178763.

Comstock IA, Kim S, Behr B, Lathi RB. Increased
body mass index negatively impacts blastocyst
formation rate in normal responders undergoing
in vitro fertilization. J Assist Reprod Genet. 2015
Sep;32(9):1299-304. doi: 10.1007/s10815-015-
0515-1. Epub 2015 Jun 25. PMID: 26109331;
PMCID: PM(C4595387.

Esteves Sandro C., Miyaoka Ricardo, Agarwal
Ashok. An update on the clinical assessment of the
infertile male. Clinics [Internet]. 2011; 66( 4 ):
691-700.

RESPATI, GIRL. KEBERHASILAN PROGRAM
FERTILISASI  IN  VITRO DI  KLINIK
INFERTILITAS FK UNDIP- RS Dr KARIADI
DAN RS TELOGOREJO SEMARANG. (2005)
Masters thesis, program Pascasarjana Universitas
Diponegoro.



240

15.

16.

Indian Journal of Public Health Research & Development, Jan-March 2021, Vol. 12, No. 1

He Y, Lu Y, Zhu Q, Wang Y, Lindheim SR, Qi
J, Li X, Ding Y, Shi Y, Wei D, Chen ZJ, Sun Y.
Influence of metabolic syndrome on female fertility
and in vitro fertilization outcomes in PCOS women.
Am J Obstet Gynecol. 2019 Aug;221(2):138.el-
138.e12. doi: 10.1016/j.2j0og.2019.03.011. Epub
2019 Mar 22. PMID: 30910544.

McCormick B, Thomas M, Maxwell R, Williams
D, Aubuchon M. Effects of polycystic ovarian
syndrome on in vitro fertilization-embryo transfer
outcomes are influenced by body mass index. Fertil
Steril. 2008 Dec;90(6):2304-9. doi: 10.1016/].
fertnstert.2007.10.077. Epub 2008 Jan 14. PMID:

17.

18.

18191852.

Barnhart K, Dunsmoor-Su R, Coutifaris C. Effect
of endometriosis on in vitro fertilization. Fertil
Steril. 2002 Jun;77(6):1148-55. doi: 10.1016/
s0015-0282(02)03112-6. PMID: 12057720.

Yun BH, Kim G, Park SH, Noe EB, Seo SK, Cho
S, Choi YS, Lee BS. In vitro fertilization outcome
in women with diminished ovarian reserve. Obstet
Gynecol Sci. 2017 Jan;60(1):46-52. doi: 10.5468/
0gs.2017.60.1.46. Epub 2017 Jan 19. PMID:
28217671; PMCID: PMC5313363.



