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Abstract

Objectives: To evaluate the effect of endometrial flushing (EF) with
aspirated follicular fluid (FF) on outcome of assisted reproduction
procedure and to explore any possible relationship between FF cytokine
milieu and such outcome.

Study setting : Randomised controlled trial

Patients & Methods: Eighty infertile women were randomly categorized
into: Group EF (n=40) had EF after oocyte retrieval and Control group
(n=40) did not have EF. All women were subjected to the standard down-
regulation regimen followed by controlled ovarian hyper stimulation .
Oocytes were retrieved 34-36 h after hCG administration and aspirated
FF was collected and centrifuged at 600 rpm for 10 min and 5-ml sample
of supernatant was obtained for ELISA estimation of tumor necrosis
factor-a (TNF-a), granulocyte colony-stimulating factor (G-CSF), leptin
and anti-Mullerian Hormone (AMH) levels in both groups. The remaining
amount was used for EF in EF group and was discarded in control group.
Pregnancy was diagnosed by measurement of B-HCG level and confirmed
by transvaginal sonography as clinical pregnancy.

Results: Embryologic data and estimated levels of studied parameters
showed non-significant difference between both groups, despite being in
favor of EF group. Mean FF levels of AMH and G-CSF were significantly
higher and levels of TNF-a were significantly lower in women got clinical
pregnancy (n=24) compared to those had failed trial (n=56). Regression
analysis defined high FF levels of AMH as positive and TNF-a as negative
significant predictors for clinical pregnancy. ROC curve analysis defined
low FF levels of TNF-a as a significant sensitive and high AMH as
significant specific predictors for clinical pregnancy.

Conclusion: Cytokine milieu of FF may affect outcome of IVF/ICSI
procedures in contradictory manner and could explain the discrepant
outcome of endometrial FF flushing. The obtained results may behave the
way for the use of artificial flushing fluids containing anti-TNF-o, AMH
or G-CSF for promotion of implantation and increasing pregnancy rates.

Keywords: Follicular fluid, endometrial flushing, ICSI outcome, TNF-a,
AMH, leptin, G-CSF

Introduction

In-vitro fertilization (IVF), a popular assisted reproduction technique, is a
widely accepted procedure for the treatment of infertility. Unfortunately,
the success rate of this technique, measured as the average pregnancy rate
per cycle, is only 30-40% with an overall live-birth rate of 54.4% -2,
Follicular fluid may be regarded as a biological ‘window’ reflecting
metabolic and hormonal processes occurring in the microenvironment of
the maturing oocyte before ovulation and also as a predictor of outcome
parameters such as fertilization, embryo cleavage and pregnancy rates in
IVF ©,
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The peri-ovulatory follicular fluid (FF) provides
microenvironment for the oocyte and contains likely
key immunological factors for the regulation of its
growth and development. There is growing evidence
that interactions between the immune and endocrine
systems can imfluence ovarian function. Consequently,
the composition of regulatory factors in the follicular
fluids 1s indirectly linked to fertilization and early
embryonic development *2.

Matrix metalloproteinases 9 level in FF could be a good
predictor for successful IVF outcome ©. Elevation
of FF levels of epidermal growth factor-like growth
factors, such as amphiregulin may result in increasing
the number of oocyte retrieval and embryo generation,
consequently increased cumulative pregnancy rate and
so might be a good indicator to predict the number of
oocytes and embryos .

Oxidative stress markers in FF were reported
to significantly affect the outcome of IVF as
malondialdehyde was found to be significantly different
in pregnant and non-pregnant women and had a good
sensitivity profile i predicting pregnancy, so it may be
considered a marker for predicting IVF success ®.

Follicular fluid and swrrounding tissue contain various
lymphocyte subsets (resident and infiltrating) which
synthesize numerous cytokines, such as interleukin (IL)-
1 and tumor necrosis factor-a (TNF-a) are important
modulators of mammalian ovarian function. In IVF
patients high levels of intrafollicular IL-1beta were
associated with good fertilization rates ©. On the other
side, IL-18 and IL-18 binding protein are detectable
in follicular fluid but do not determine IVF outcome
in women with “tubal factor” and so IL-18 and IL-18
binding protein are not promising prognostic markers
for IVF success in this subgroup of patients @9

Preliminary studies demonstrated that G-CSF
stimulated neutrophilic granulocyte proliferation and
differentiation, acted on macrophages of decidual
cells, and finally affected the implantation. What (112
1s more, known and reported immune effects of G-CSF
are recruitment of dendritic cells, promoting Th-2
cytokine secretion, activating T regulatory cells, and
also stimulation of various proangiogenic effects *>!?-
The current prospective study aimed to evaluate the
effect of endometrial flushing with aspirated follicular
fluid (FF) on the outcome of women undergoing
assisted reproduction and to explore any possible
relationship between cytokine milieu of aspirated FF
and such outcome.

Patients & Methods

The present study was conducted at Assisted
Reproduction Unit of Agial center, Nasr city, Cairo,
Egypt. The study protocol was approved by the Local
Ethical Committee and was conducted since Jan
2013 till March 2014. Eighty women signed written
fully informed consent for both the approach and the
procedure were included in the study. Inclusion criteria
included age younger than 37 years, having a regular
and proven ovulatory menstrual cycle with a length of
26-35 days and body mass index (BMI) of <35 kg/m?,
and serum FSH and estradiol were within normal range.
Indications for IVF were tubal pathology, unexplained
infertility, and male factor.

Patients were randomly, using sealed envelopes,
categorized into two groups. Group EF included 40
women subjected to FF endometrial flushing after
oocyte retrieval and Control group included 40 women
would not have FF endometrial flushing.

Controlled ovarian stimulation

The protocol for controlled ovarian hyperstimulation
preceded by the standard down-regulation regimen
described by Chang et al., ¥. Pituitary down-
regulation was evaluated by a determination of serum
estradiol (E,), LH concentration and transvaginal
sonography of the ovaries. Serum E, and LH was
assayed using a commercially available competitive
immunoassay with the Immulite Analyzer (DPC
Coat-a Count; Diagnostic Products Corp., USA) at
Unit laboratory. All patients received triptorelin acetate
(Decapeptyl; Ferring, Germany) 0.1 mg injected
subcutaneously once daily, beginning on day 21 of the
previous cycle until the 1¢* day of the next cycle. If the
serum E, level was <35 pg/ml, LH <10 mIU/ml and
no follicles >10 mm in diameter were noted on TVS,
Decapeptyl was decreased to half a dose and continued
until and including the day of hCG administration. If
the pituitary was not suppressed, Decapeptyl was
continued at the same dose and the serum E, LH level
was rechecked daily until suppression was achieved.

Patients received hMG  (Menogon; Ferring
Pharamceutical Co, Germany) in a dose of 225 IU/
day after pituitary suppression. Gonadotrophin was
administered daily for 6 days, after which the dose
was individualized according to ovarian follicular
growth. Patients were monitored every other day
starting on day 6 of stimulation with TVS and serum
E,. Intramuscular hCG (Pregnyl; Organon, Holland)
10,000 TU was administered when at least 5 follicles
were >18 mm in diameter and with adequate serum
E, levels. Progesterone was measured only on the day
of hCG administration. Patients were divided into low,
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moderate and high responders, according to the total
dose of hMG used up to the day of hCG injection .

Oocytes were retrieved 34-36 h after hCG
administration and aspirated FF was collected in a
sterile container and was centrifuged at 600 rpm for
10 min at room temperature and a 5-ml sample of the
supernatant was obtained for laboratory workup, while
the remaining amount of supernatant was used to flush
the endometrium through an applied uterine catheter in
FF group and was discarded in the other group.

QOocyfte preparation

For ICSI, the oocyte—corona—cumulus complexes were
assessed shortly after retrieval. The complexes were
denuded by placing them in a medium with 80 IU/ml
of hyaluronidase for 5 sec. The cumulus and corona
cells were removed mechanically by a set of pipettes
with consecutive inner diameters of 220,200, 180 and
160 um. According to nuclear maturation grading,
the oocytes were classified into categories, metaphase
II or non-metaphase II that included oocytes at the
metaphase I and germinal vesicle stages. The denuded
oocytes were cultured in an M2 culture medium for
3-8 h, and then were examined for the presence of the
first polar body. After confirmation of the first polar
body, ICSI was performed on the heated stage of an
inverted microscope according to Tsai et al. 9. All
embryos were scored on the day of embryo transfer
for developmental stage and morphology, using the
described criteria by Steer et al. @” and good quality
embryos were transferred. A good-quality embryo
was defined embryo in Gl and G2 grade, having
four blastomeres on day 2 or >8 blastomeres on day
3, less than 20% fragmentation, and no multinuclear
blastomeres (7.

Luteal phase support (LPS) was started the day
after ovum pick up by the vaginal administration of
progesterone (Prontogest 200 mg suppositories. Nile
Company, Pharmaceuticals, Egypt) thrice daily for 16
days and was continued for up tol2 weeks if pregnancy
occurred. Pregnancy was diagnosed by measurement of
B-HCG level and was confirmed by later transvaginal
sonography (TVU) as clinical pregnancy.

Laboratory investigations

Collected FF samples were stored —80°C until ELISA

assayed for estimation of:

1. Tumor necrosis factor-o (TNF-a) measured with an
ELISA kit from Pelikine™ Inc., Concord, USA (9.

2. Granulocyte Colony-stimulating Factor (G-CSF)
levels using Quantikine G-CSF kit (R&D,
Wiesbaden, Germany) (9.

3. Leptin levels using an ELISA kit from RayBio®
Inc., Parkway, Norcross, GA USA 9.

4. Anti-Mullerian Hormone (AMH) using an ELISA
kit from MyBioSource, Inc. San Diego, California,
USA @,

Statistical analysis

Sample Power was calculated according to Kraemer &
Thiemann @ using their proposed figure showed that
the sample size for 60% power would require an N of
31/group and 80% power would require an N of 51/
group. This hypothesis was documented by Murphy &
Myors @, so sample size was chosen to be 40 patients
to provide a power in range of 60-80% Obtained data
were presented as mean+SD, ranges, numbers and
ratios. Results were analyzed using paired t-test for
within group variability and Wilcoxon; ranked test for
unrelated data (Z-test) and Chi-square test (X? test)
paired t-test for variability between groups. Statistical
analysis was conducted using the SPSS (Version 15,
2006) for Windows statistical package. P value <0.05
was considered statistically significant.

Results

The study included 80 infertile women with mean age
of 29.3+3.6; range: 24-36 years and mean duration of
infertility of 5.842; range: 3-10 years. Twelve women
were overweight with body mass index (BMI) of <30
kg/m* and 68 women were obese with BMI in range
of 30-35 kg/m°. Fifty-nine women were primary
infertile and 21 women were secondary infertile.
Thirty women were infertile secondary to male factor,
30 women had tubal infertility and 20 women had
unexplained infertility. There was non-significant
(p>0.05) difference between studied groups as regards
enrollment demographic and clinical data and baseline
laboratory data as shown in table 1.

All embryologic data showed mnon-significant
difference between the studied groups. However, the
reported implantation rate and clinical pregnancy rate
were non-significantly higher in EF group compared to
control group, (Table 2).

Estimated levels of FF studied parameters showed non-
significant (p>0.05) difference between both studied
groups, irrespective of decrease or mcrease of these
levels in aspirated follicular fluid as shown in table 3.

Mean FF levels of AMH were significantly (p=0.014)
higher, but leptin levels were non-significantly higher
in women had got clinical pregnancy (n=24) compared
to those had failed trial (n=56). On contrary, mean FF
levels of TNF-a were significantly (p=0.049) lower in
women had got clinical pregnancy compared to those
had failed trial (Fig. 1). However, mean FF levels of
G-CSF were significantly (p=0.001) higher in women
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had got clinical pregnancy compared to those had
failed trial (Table 4, Fig. 2).

Clinical pregnancy rate showed positive significant
correlation with FF levels of AMH (1=0.345, p=0.002)
and G-CSF (1=0.249, p=0.026), while showed positive
non-significant (1=0.184, p>0.05) correlation with
FF leptin levels. On contrary, clinical pregnancy
rate showed negative significant (1=-0.326, p=0.003)
correlation with FF levels of TNF-o.

Regression analysis for FF levels of leptin, G-CSF, AMH
and TNF-a, as independent variables, as predictors for
clinical pregnancy as dependent variable defined high
FF levels of AMH as positive significant predictor and
high FF levels of TNF-a as negative significant predictor
for clinical pregnancy (Table 5). ROC curve analysis
defined low FF levels of TNF-a as a significant sensitive
and high AMH as significant specific predictors for
clinical pregnancy (Table 6, Fig. 3).

Discussion

The current study found endometrial flushing using
aspirated follicular fluid resulted in non-significant
increase of implantation rate and clinical pregnancy
rate compared to women did not have endometrial
flushing. This finding was not surprising and supported
that previously reported in literature wherein Wongtra-
Ngan et al. @ searched the Menstrual Disorders and
Subfertility Group Specialized Register of controlled
trials and found no evidence to suggest an association
between follicular aspiration and flushing and ongoing
clinical pregnancy per woman and no evidence of
significant differences in mcreased oocyte yield per
woman, but also reported no evidence of a difference
in adverse events reported between follicular aspiration
and flushing and aspiration only. Levy et al. ®®
conducted systematic review and meta-analysis of 518
patients who participated in 6 randomized trials and
results of this meta-analysis indicated no significant
differences in the oocyte yield (oocytes retrieved
divided by follicles aspirated), total oocytes retrieved,
fertilization or pregnancy rates when comparing the
non-flushing and flushing groups.

Also, Kara et al. ®® detected no difference m the
retrieved oocyte number, however, the clinical
pregnancy rate was higher and cycle cancellation rate
was lower and number of metaphase I, germinal vesicle
numbers were higher in follicular flushing group than
control group but, this difference was not statistically
significant. Recently, Hashish et al. @7 stated that
in nature, the fallopian tube picks-up the FF with the
oocyte during ovulation. As this fluid contains factors
responsible for endometrial growth and improve

implantation. That’s why flushing the endometrial
cavity with FF after ovum pick-up might improve
endometrial receptivity and implantation rates; the
limiting step in ICSL

They found clinical pregnancy and implantation rates
were higher in women had endometrial flushing using
follicular fluid group compared with the control group
who did not had endometrial flushing, however, the
difference was not statistically significant.

However, studies that found no significant difference
in the number of the retrieved oocyte or in its
frequency per woman spotted light on an illogic
hypothesis as logically there will not be any relation
between endometrial flushing and these numbers as the
follicular fluid itself 1s a yield of women preparation
and flushing after retrieval mostly will not affect the
number of the retrieved oocytes which had already
retrieved. Thus, the current study proposed another
hypothesis, that the cytokines, irrespective of being
hormones, growth factors or pro-or anti-inflammatory
cytokines, may modulate the endometrial receptivity
and so affected the implantation and pregnancy rates.
Mean levels of estimated parameters showed non-
significant difference between follicular fluids aspirated
from women of both groups; a finding reflecting
equality of response to preparation protocol applied in
the current study. However, there were some reported
interesting findings; firstly, irrespective of endometrial
flushing, mean FF levels of AMH and G-CSF were
significantly higher with significantly lower TNF-a
level in women had successful implantation and got
clinical pregnancy compared to those failed to have,
but FF level of leptin showed non-significant difference
despite being higher in those got pregnant. Secondly,
there was positive significant correlation between FF
levels of AMH and G-CSF and negative significant
correlation with FF levels of TNF-a and clinical
pregnancy rate. Regression and ROC curve analyses
defined elevated FF level of G-CSF and TNF-a as a
significant positive and negative predictive for clinical
pregnancy, respectively.

Multiple recent works supported these findings of the
current study, where Lédée et al. ®® found combined
follicular G-CSF and IL-15 quantification appears as
an efficient and noninvasive method to define oocyte
competence for subsequent successful conception
in modified natural IVE/ICSI cycles. Thereafter,
Lédée et al. @ documented that follicular G-CSF
was highly predictive of subsequent implantation and
monitoring FF G-CSF for the selection of embryos
with a better potential for pregnancy might improve
the effectiveness of IVF by reducing the time and cost
required for obtaining a pregnancy.
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Kim et al. ® found FF AMH levels correlated
positively with the matched embryo score on day 3 after
fertilization, normal fertilization rate was significantly
lower in women had low than in those of intermediate
group as regards the levels of FF AMH and concluded
that the FF AMH level could be a predictor of the
ensuing oocyte and embryo quality. Moreover, Chang
et al. Y found FF leptin concentration and leptin/
adiponectin ratio is not significantly related to oocyte
maturity and corresponding embryo development.

Gaafar et al. ®» reported that on the day of oocyte
retrieval, G-CSF was positively correlated with the
number of fertilized oocytes, while TNF-a detection
was associated with reduced number of fertilized
oocytes, only G-CSF showed significant positive
effect to the pregnancy outcome and concluded that
the functions of cytokines in reproduction are likely to
be complex, and cytokine evaluation may offer insight
to the understanding of the mechanisms leading to
success or failure of assisted reproduction.

The obtained results and review of literature
allowed concluding that cytokine milieu of follicular
fluild may affect outcome of IVF/ICSI procedures in
contradictory manner and could explain the discrepant
outcome of endometrial follicular fluid flushing.
However, the obtained results may behave the way
for the use of artificial flushing fluids containing anti-
TNF-a, AMH or G-CSF for promotion of implantation
and increasing pregnancy rates.

References

1. Skorupski JC, Stein DE, Acholonu U, Field H,
Keltz M: Successful pregnancy rates achieved
with day 4 embryo transfers. Fertil Steril., 2007;
87(4):788-91.

2. Moragianni VA, Penzias AS: Cumulative live-birth
rates after assisted reproductive technology. Curr
Opin Obstet Gynecol., 2010; 22(3): 189-92.

3. McRae C, Baskind NE, Orsi NM, Sharma V, Fisher
J: Metabolic profiling of follicular fluid and plasma
from natural cycle in vitro fertilization patients—a
pilot study. Fertil Steril., 2012; 98(6): 1449-57.

4. Achour-Frydman N, Lédée N, Fallet C: Secrets of
proportions in follicular liquid. J Gynecol Obstet
Biol Reprod (Paris). 2010; 39(1 Suppl):2-4.

5. Sarapik A, Velthut A, Haller-Kikkatalo K, Faure
GC, Béné MC, de Carvalho Bittencourt M, Massin
F, Uibo R, Salumets A: Follicular proinflammatory
cytokines and chemokines as markers of IVF
success. Clin Dev Immunol. 2012; 2012:606459.

6. Horka P, Malickova K, Jarosova R, Janatkova I,
Zima T, Kalousova M: Matrix metalloproteinases
in serum and the follicular fluid of women treated

10.

11.

12.

15.

14.

I3

16.

17.

by in vitro fertilization. J Assist Reprod Genet.
2012;29(11):1207-12.

LiuN,MaY,LiR, JinH, Li M, Huang X, Feng HL,
Qiao J: Comparison of follicular fluid amphiregulin
and EGF concentrations in patients undergoing IVF
with different stimulation protocols. Endocrine.
2012; 42(3):708-16.

Yal¢cinkaya E, Cakiroglu Y, Doger E, Budak O,
Cekmen M, Caliskan E: Effect of follicular fluid
NO, MDA and GSH levels on 1n vitro fertilization
outcomes. J Turk Ger Gynecol Assoc. 2013;
14(3):136-41.

Zollner KP, Hofmann T, Zollner U: Good
fertilization results associated with high IL-1beta
concentrations i follicular fluid of IVF patients. J
Reprod Med. 2013; 58(11-12):485-90.

Radwan P, Radwan M, Pola¢ I, Lewkowicz P,
Wilczynski JR: IL-18 and IL-18 binding protein
concentration in ovarian follicular fluid of women
with “tubal factor” subjected to in vitro fertilization.
Postepy Hig Med Dosw (Online). 2013; 67:463-70.
Loke YW, King A, Burrows TD. Decidua in
human implantation. Human Reproduction.
1995;10(supplement 2):14-21. [PubMed|
Barash A, Dekel N, Fieldust S, Segal I, Schechtman
E, Granot I. Local injury to the endometrium
doubles the incidence of successful pregnancies in
patients undergoing in vitro fertilization. Fertility
and Sterility. 2003;79(6):1317-1322. [PubMed]
Rutella S, Zavala F, Danese S, Kared H, Leone
G. Granulocyte colony-stimulating factor: a
novel mediator of T cell tolerance. Journal of
Immunology. 2005;175(11):7085-7091. [PubMed]
Chang SY, Lee CL, Wang ML, Hu ML, Lai YM,
Chang MY, Soong YK: No detrimental effects in
delaying initiation of gonadotrophin administration
after pituitary desensitization with gonadotrophin-
releasing hormone agonist. Fertil. Steril., 1993; 59:
183-6.

Salmassi A, Schmutzler AG, Schaefer S, Koch K,
Hedderich J, Jonat W, Mettler L: Is granulocyte
colony-stimulating factor level predictive for
human IVF outcome? Hum. Reprod., 2005;
20(9):2434-40.

TsaiMY,Huang FJ, Kung FT,LinYC, Chang SY, Wu
JF, Chang HW: Influence of polyvinylpyrrolidone
on the outcome of intracyoplasmic sperm injection.
J. Reprod. Med., 2000; 45: 115-20.

Steer CV, Mills CL, Tan SL, Campbell S, Edwards
RG. The cumulative embryo score: a predictive
embryo scoring technique to select the optimal
number of embryos to transfer in an in-vitro
fertilization and embryo transfer programme. Hum
Reprod. 1992; 117: 7-9.

34

Egypt.J.Fertil.Steril. Volume 19, Number 2, June 2015



Khalid Mohmmed Salama

18.

19.

20.

21.

22

23

24.

2

26.

De Kossodo S, Houba V, Grau GE: the WHO
Collaborative Study Group. Assaying tumor
necrosis factor concentrations in human serum. A
WHO international collaborative study. J Immunol
Methods., 1995; 182:107-14.

Shaarawy M, el-Shobokshy AS, el-Noury AI:
Serum granulocyte macrophage colony stimulating
factor (GM-CSF) m gestational trophoblastic
diseases. Cytokine, 1995:7(2):171-5.

Maffei M, Halaas J, Ravussin E, Pratley RE, Lee
GH, ZhangY, FeiH,Kim S, Lallone R, Ranganathan
S: Leptin levels in human and rodent: measurement
of plasma leptin and ob RNA in obese and weight-
reduced subjects. Nat Med. 1995; 1(11):1155-61.
Eldar-Geva T, Ben-Chetrit A, Spitz IM, Rabinowitz
R, Markowitz E, Mimoni T, et al. Dynamic
assays of inhibin B, anti-Mullerian hormone and
estradiol following FSH stimulation and ovarian
ultrasonography as predictors of IVF outcome.
Hum Reprod. 2005; 20(11):3178-83.

Kraemer HC, Theimann S: How many subjects?
Statistical power analysis in research; 1987,
Newbury Park, CA: Sage.

Murphy KR, Myors B: Statistical Power Analysis:
A Simple and General Model for Traditional and
Modern Hypothesis Tests; 2003, 2nd Ed., Lawrence
Erlbaum Associates, Inc.

Wongtra-Ngan S, Vutyavanich T, Brown 1I:
Follicular flushing during oocyte retrieval in
assisted reproductive techniques. Cochrane
Database Syst Rev. 2010; (9):CD004634.

Levy G, Hill MJ, Ramirez CI, Correa L, Ryan ME,
DeChermey AH, Levens ED, Whitcomb BW: The
use of follicle flushing during oocyte retrieval in
assisted reproductive technologies: a systematic
review and meta-analysis. Hum Reprod. 2012;
27(8):2373-9.

Kara M, Aydin T, Turktekin N: Is follicular flushing
really effective? A clinical study. Arch Gynecol
Obstet. 2012; 286(4):1061-4.

2

28.

28,

30.

31,

32.

Hashish NM, Badway HS, Abdelmoty HI, Mowafy
A, Youssef MA: Does flushing the endometrial
cavity with follicular fluid after oocyte retrieval
affect pregnancy rates in subfertile women
undergoing intracytoplasmic sperm injection? A
randomized controlled trial. Eur J Obstet Gynecol
Reprod Biol. 2014; 176:153-7.

Lédée N, Frydman R, Osipova A, Taieb J, Gallot V,
Lombardelli L, Logiodice F, Petitbarat M, Fanchin
R, Chaouat G, Achour-Frydman N, Piccinni MP:
Levels of follicular G-CSF and interleukin-15
appear as noninvasive biomarkers of subsequent
successful birth in modified natural in vitro
fertilization/intracytoplasmic  sperm  injection
cycles. Fertil Steril. 2011; 95(1):94-8.

Lédée N, Gridelet V, Ravet S, Jouan C, Gaspard
O, Wenders F, Thonon F, Hincourt N, Dubois
M, Foidart JM, Munaut C, Perrier d’Hauterive
S: Impact of follicular G-CSF quantification on
subsequent embryo transfer decisions: a proof of
concept study. Hum Reprod. 2013; 28(2):406-13.
Kim JH, Lee JR, Chang HJ, Jee BC, Suh CS, Kim
SH: Anti-miillerian hormone levels in the follicular
flud of the preovulatory follicle: a predictor for
oocyte fertilization and quality of embryo. J Korean
Med Sci. 2014;29(9):1266-70.

Chang HJ, Lee JH, Lee JR, Jee BC, Suh CS,
Kim SH: Relationship between follicular fluid
adipocytokines and the quality of the oocyte
and corresponding embryo development from a
single dominant follicle in in vitro fertilization/
intracytoplasmic sperm injection cycles. Clin Exp
Reprod Med. 2014; 41(1):21-8.

Gaafar TM, Hanna MO, Hammady MR, Amr HM,
Osman OM, Nasef A, Osman AM: Evaluation
of cytokines in follicular fluid and their effect on
fertilization and pregnancy outcome. Immunol
Invest. 2014; 43(6):572-84.

Egypt.J.Fertil.Steril. Volume 19, Number 2, June 2015



Khalid Mohmmed Salama

Table (1): Patients’ enrolment data

Control EF group p value
Age (years) 29.94+3.7 28.7+£3.4 =0.147
Weight (kg) 87.9+5.4 88.2+5.8 =0.851
Height (cm) 165.7£3.3 166.1+£3.8 =0.443
BMI data Number <30 7 (17.5%) 5(12.5%) 0492
>30 33 (82.5%) 35 (87.5%) '
Mean (kg/ | <30 29.4+0.3 29.1+0.5 =0.782
m?) >30 32.6+1.6 32.3+1.4 =0.843
Total (kg/m?) 32+19 31.9+1.7 =0.837
Duration of | <5 years 15 (37.5%) 13 (32.5%)
infertility | >5 years 25 (62.4%) 27 (67.5%) 0246
Mean (years) 54422 6.1+1.8 =0.099
Type of Primary 28 (70%) 31 (77.5%)
infertility | Secondary 12 (30%) 9 (22.5%) ~0115
Cause of Male factor 16 (40%) 14 (35%)
nfertility | Tybal factor 13 (32.5%) 17 (42.5%) =0.103
Unexplained 11 (27.5%) 9 (22.5%)
Baseline Serum E2 (pmol/L) 30.2+6 31.4+6.4 =0.065
I 7.3+0.8 7.23+0.8 152

Data are presented as mean+SD & numbers; percentages are in parenthesis; BMI: body mass index;
p>0.05: non-significant; EF: endometrial flushing

Table (2): Embryological characteristics and cycle outcome in studied groups

Control EF group p value

Number of oocytes retrieved 10.2+2.7 10.5+£2.5 =0.370
Number of metaphase II oocytes retrieved 8725 92421 =0.271
Fertilization rate (%) 87.3+6.3 89.5+5.2 =0.076
Number of available Gl 4.1£14 3.8+1.6 =0.228
embryos G2 4.3+1.2 4+1.8 =0.057
G3 0.7£0.5 0.8+0.6 =0.301

Number of embryos Gl 1.6+£0.5 1.8+0.6 =0.050
transfered G2 1.4+0.5 1.5+0.5 =0.241
Implantation rate (%) 9.8+6.6 10.5+3 .4 =0.079
Clinical pregnancy rate (%) 10 (25%) 14 (35%) =0.092

Data are presented as mean+SD & numbers; percentages are in parenthesis; p>0.05: non-significant;
EF: endometrial flushing
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Table (3): Mean (£SD) level of parameters estimated in aspirated FF of both groups

Control EF group p value
Leptin (ng/ml) 57.5+10 (1 G =0.145
TNF-a (ng/ml) A 0523 6.2+1.8 =0.541
AMH (ng/ml) 4.1£2.5 44428 =0.761
G-CSF (pg/ml) 22.8+6.9 21572 =0.282

Data are presented as mean+SD; TNF-a: tumor necrosis factor-o; AMH: Anti-Mullerian hormone;
G-CSF: Granulocyte Colony-stimulating factor; EF: endometrial flushing

Table (4): Mean (£SD) levels of parameters estimated in aspirated FF of studied women categorized
according to outcome defined as diagnosis of clinical pregnancy

Succeeded Failed P value
AMH (ng/ml) 4.81+2.65 2.94+2.16 =0.014
Leptin (ng/ml) 61.5+8.6 57.9+49 =0.280
G-CSF (pg/ml) 25.8+7.2 20.5+6.5 =0.001
TNF-o (ng/ml) 5.7242.1 6.82+1.7 =0.049

Data are presented as mean+SD; TNF-a: tumor necrosis factor-o; AMH: Anti-Mullerian hormone;
G-CSF: Granulocyte Colony-stimulating factor

Table (5): Regression analysis of parameters estimated in FF as predictors for clinical pregnancy

Standa_rdjzed " p
coefficient (B)
Model 1 AMH (ng/ml) 0.356 3.641 0.0007
TNF-a (ng/ml) -0.340 -3.472 0.001
Leptin (ng/ml) 0.246 2.506 0.014
Model 2 AMH (ng/ml) 0.336 3.337 0.001
TNF-a (ng/ml) -0.317 -3.143 0.002
Model 3 AMH (ng/ml) 0.345 3.243 0.002

AMH: Anti-Mullerian hormone; TNF-a: tumor necrosis factor-a; G-CSF: Granulocyte Colony-stimulating factor

Table (6): ROC curve analysis of parameters estimated in FF as predictors for clinical pregnancy

AUC SE P Levels of 95% CI
AMH (ng/ml) 0.725 0.060 0.002 0.606 to 0.843
G-CSF (pg/ml) 0.654 0.064 0.029 0.529t0 0.779
TNF-a (ng/ml) 0.260 0.064 0.001 0.135t0 0.385
Leptin (ng/ml) 0.613 0.068 0.122 0.480 to 0.745

AMH: Anti-Mullerian hormone; G-CSF: Granulocyte Colony-stimulating factor; TNF-a: tumor necrosis factor-a
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