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Abstract

Background: Implantation failure is the most important cause of recurrent in vitro fertilization/intra
cytoplasmic sperm injection (IVF/ICSI) failure. Several reports suggest that intercourse during the
peritransfer period might improve pregnancy rates. This study is designed to determine whether
intercourse during the peritransfer period will improve pregnancy and implantation rates in patients
undergoing IVF or ICSI.

Materials and Methods: In a randomized control trial study, 390 women with at least five years
infertility were evaluated. In the study group, 195 patients had intercourse at least once 12 hours after
embryo transfer. Implantation and clinical pregnancy rates were compared with 195 patients in the
control group who had no intercourse for the entire assisted reproductive technology (ART) cycle.
Results: Implantation rate in the study group was 6.5% in comparison with 5.5% for the control
group. Clinical pregnancy rates were not significantly higher in study patients when compared to
the control group (14.2% and 11.7% respectively).

Conclusion: The results showed that intercourse during the peritransfer period can not increase

pregnancy outcome.
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Introduction

Embryo implantation is critically dependent on a
supportive uterine environment. Uterine receptiv-
ity is the culmination of a cellular and molecular
transformation mediated locally by paracrine sig-
nals under the governance of ovarian steroid hor-
mones, with cells and cytokines of the immune
system playing integral roles in this process (1, 2).
The implantation rates and subsequent pregnancy
rates in in vitro fertilization (IVF) programs are
lower than those currently seen in the normal fertile
population. During IVF treatment regimens, inter-
course is not allowed and artificial insemination is
normally excluded (3). Semen is now recognized
as contributing to endometrial preparation for em-
bryo implantation, through the agency of specific
factors in the seminal plasma fraction of the ejacu-
late. Conventional belief holds that an immune
response to ejaculate antigens should interfere with
fertilization and establishment of pregnancy. How-
ever, evidence now supports the opposing view
that insemination acts to activate maternal immune
mechanisms exerting a positive effect on reproduc-
tive events (4).

More recently, immunologists have wondered

whether exposure to proteins in semen helps to
prepare a woman's reproductive system for con-
ception and pregnancy. Tremellen and his col-
leagues have studied one such protein, transform-
ing growth factor - beta (TGF-B) (5). He proposed
that immunization with TGF-B through sexual
intercourse helps the maternal immune system
learn to tolerate molecular signatures, or antigens,
in semen by altering the production of inflamma-
tory molecules (cytokines). The cytokines elicited
by seminal activation also exert embryotrophic
effects and contribute to optimal preimplantation
embryo development.

Previous studies have investigated the role of se-
men exposure in assisted human reproduction. For
example, in a study by Bellinge, patient insemina-
tion increased pregnancy rates in an IVF program
(3). Tucker concluded that post operative artifi-
cial insemination improved gamete intra fallopian
transfer (GIFT) outcome (6). In a study by Tremel-
len, intercourse during assisted human reproduc-
tion improved pregnancy outcomes. (embryos that
were viable at 6 - 8§ weeks) (7). On the other hand,
Suna reported that the presence of seminal fluid
in patients undergoing intra uterine insemination
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(IUT)did not improve pregnancy rates (8).

The purpose of our study is to investigate whether
exposure to semen through vaginal intercourse
around the time of embryo transfer influences
pregnancy rates in ART cycles.

Materials and Methods

The study was approved by the Ethical Committee
of Research & Clinical Center for Infertility, Yazd
University of Medical Science. A written informed
consent was taken from the patients. Amongst cou-
ples who underwent IVF or ICSI cycles because of
tubal, male, ovarian, endometriosis, unexplained
and combined factors, ; 390 patients with a his-
tory of at least 5 years infertility were recruited.
All patients were down regulated according to the
long protocol with gonadotropin-releasing hormone
analogue (GnRH-a) subcutaneously (Buserelin,
Hoechst, Germany). Subsequently, daily adminis-
tration of human menopausal gonadotropin (HMG,
Menogon, Ferring, Germany) was added. Once
an adequate ovarian response had been confirmed
(presence of at least 2 - 3 follicles > 18 mm in di-
ameter), buserelin and HMG were discontinued and
10,000 IU human chorionic gonadotropin (HCG,
Daroupakhsh, Iran) was administered. Transvaginal
oocyte retrieval was scheduled 36 - 38 hours after
HCG administration, followed by IVF or ICSI pro-
cedures to achieve oocyte fertilization. All embryos
were cultured under standard condition for 48 hours
until they had reached the 2 - 4 cell stage. Patients
were randomly divided in two groups on the day of

embryo transfer. Random selection to either group
was performed by drawing numbered slips of paper
from a bag which contained equal numbers for each
method. The study group patients had intercourse
at least once during the 12 hours after embryo trans-
fer, whereas the control group patients abstained
from intercourse for the entire ART cycle. Embryo
transfer procedures were similar in both groups. All
embryos were fresh. Luteal phase was supported by
administration of progesterone (Aburaihan, Iran) in
oil, 100 mg per day for 14 days. Clinical pregnancy
was defined as the presence of a gestational sac or
cardiac activity 3 weeks after embryo transfer. For
data analysis t test, X*> and Mann- Whitney tests
were used. A value of p<0.05 was considered statis-
tically significant.

Results

Patients were randomly divided in two groups: 195
patients in the study group and 195 in the control
group. The mean age was 29.40 + 4.4 years for the
study group and 29.58 & 4.9 years in the control group
(p>0.05). The mean duration of infertility was 8.69 +
3.8 years (study group) and 8.97 + 3.9 years (control
group; p>0.05). There was no significant differences
in etiology of infertility between both groups (p>0.05).
The mean number of retrieved oocytes (p>0.05) and
transferred embryos (p>0.05) were similar in both
groups. The score of transferred embryos and the en-
dometrial thickness on the day of HCG were similar in
both groups (p>0.05). Pregnancy results in five study
group patients were unknown.

Table 1: Baseline characteristics of the study and control groups

Groups
Study group Control group p-value
Variables n=195 n= 195
Age (years) 29.40+4.43 29.58+491 0.705
Duration of infertility (years) 8.69+3.8 8.97+3.90 NS
Oocyte number 547 +2.46 6.01 +3.29 0.184

Number of transferred embryos

Score embryo

Endometrial thickness on the day of HCG administration

2.497+0.769 2.49+0.741 0.942
17.3 £1.66 17.39+1.75 0.632
9.22+0.83 9.39+1.03 0.131

Parameters are presented in Mean £ SD

Table 2: The pregnancy outcome of 385 fresh embryo transfer cycles

Groups

Study group
n=190

Variables

Control group
n=195

p-value

Chemical pregnancy (%)
Clinical pregnancy (%)

Implantation rate (%)

(28/190) 14.7%

(27/190) 14.2%
(32/487) 6.5%

(24/195)12.3%  0.486

(23/195) 11.7% 0.476
(27/487) 5.5% 0.500
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Chemical pregnancy was 14.7% in the study and
12.3% in the control group (p>0.05). Clinical
pregnancy was 14.2% (study group) and 11.7%
(control group; p>0.05). The implantation rate was
6.5% in the study group and 5.5% in the control
group (p=0.5). .Five pregnancies in the study and
four pregnancies in the control group were twins.

Discussion

Hypothetically, intercourse can impair implantation
by two mechanisms: the introduction of infection
and initiation of uterine contractions. Intercourse
has been linked with ascending uterine infection
during late pregnancy (9) and subclinical infection
of the upper reproductive tract is associated with
poor IVF — embryo transfer outcome (10). Dur-
ing an IVF cycle the uterine cavity is vulnerable
to intercourse related infection since the cervical
mucous barrier that prevents ascending infection is
disrupted by passage of the embryo transfer cath-
eter. On the other hand, uterine myometrial activity
is increased during intercourse, especially in the
event of female orgasm (11). These contractions
may interfere with implantation of the early em-
bryo since high levels of spontaneous uterine ac-
tivity are associated with poor IVF outcome (12).
However, our study showed that intercourse dur-
ing the peritransfer period of an ART cycle is not
harmful to early pregnancy outcome.

On the positive side, intercourse may act to assist
implantation. In mammals, insemination results in
the transmission of seminal factors that act (in the
female reproductive tract,) to promote sperm sur-
vival, to” condition” the female immune response
to tolerate the conceptus and to organize molecu-
lar and cellular changes in the endometrium for
facilitating embryo development and implanta-
tion. These events are initiated when signaling
agents, which include TGF-B, other cytokines and
prostaglandins secreted by seminal vesicles and
prostate glands, interact with epithelial cells in the
cervix and uterus to activate cytokine synthesis and
induce cellular and molecular changes resembling
a classic inflammatory cascade. The consequences
are the recruitment and activation of macrophages
granulocytes and dendritic cells, which have im-
mune regulatory and tissue remodeling roles that
culminate in improved endometrial receptivity
to the implanting embryo. Cytokines elicited by
seminal activity have embryotrophic properties
and contribute directly to the optimal development
of the early embryo (13, 14). In rodents, a lack of
exposure to seminal plasma results in a decrease in
the rate of preimplantation embryo cleavage (15)
and a reduction in the proportion of transferred em-

Intercourse and Pregnancy Outcome

bryos that successfully implant (16). In humans,
seminal plasma pessaries have been successfully
used to enhance implantation rates in women ex-
periencing recurrent miscarriage of unknown ori-
gin (17).

Bellinge, in a prospective trial, found that deposi-
tion of semen in the high vaginal area results in
higher implantation rates in IVF cycles (3). In an-
other prospective trial, Fishel et al found no signif-
icant effect of the use of high vaginal insemination
at the time of oocyte recovery in patients undergo-
ing IVF (18). However, our study demonstrates no
significant difference in the pregnancy rates with
or without intercourse. While seminal fluid serves
as a medium for assisting sperm transport during
intercourse, and may enhance sperm function and
survival, our data does not demonstrate that its
presence at the time of embryo transfer enhanc-
es fertility potential. Our study suggests that the
presence of seminal fluid is not essential for the
establishment of pregnancy when fertilization oc-
curred outside the body.

In a randomized study by Suna, there is no sig-
nificant difference in the pregnancy rates with or
without the presence of intravaginal seminal fluid
in patients undergoing IUI (8). This study shows
that the presence of intravaginal seminal fluid at
the time of ovulation does not enhance pregnancy
establishment when IUI is utilized and extends
this observation to natural fertilization. Further in-
vestigations are needed to examine the hypothesis
that seminal fluid affects successful pregnancy
maintenance.

Conclusion

In conclusion, implantation is a complex proc-
ess involving ovarian steroids, a multitude of
paracrine and autocrine factors, and interaction
between multiple cell types. The mechanisms of
implantation are not precisely known. Problems
with implantation and the development of uterine
receptivity are common. Implantation failure is
multifactorial in its origin and is a problem that
is often unrecognized. Any future progress will
require extensive clinical investigation regarding
the definition of true defects in uterine receptivity.
New studies are needed to understand such de-
fects better and to advise better methods to treat
infertility.

Acknowledgements

The authors especially thank Afsaneh Kermanine-
jad, and Fatemeh Moosavi for their skillful
technical assistance during the course of this
study. as well as Hossein Fallahzadeh for his as-

171



Aflatoonian et al.

sistance in statistical analysis of the data. This
study was supported by a grant from the Re-
search and Clinical Center for Infertility, Shahid
Sadoughi University of Medical Sciences. The
article has not any conflict of interest.

References

1. Rogers PAW, Murphy CR. Uterine receptivity for im-
plantation: human studies. In: Yoshinaga K, editors.
Blastocyst implantation. Norwell, MA: Serono Sympo-
sia Press. 1989; 231-280.

2. Finn CA, Martin L. The control of implantation. J
Reprod Fertil. 1974; 39(1): 195-206.

3. Bellinge BS, Copeland CM, Thomas TD, Mazzuc-
chelli RE, O,Neil G, Cohen MJ . The influence of pa-
tient insemination on the implantation rate in an in vitro
fertilization and embryo transfer. Fertil Steril. 1986 ;
46(2): 252-256.

4. Robertson S. Bromfield JJ, Tremellen KP. Seminal"
priming" for protection from pre - eclampsia - a unifying
hypothesis. J Reprod Immunol. 2003; 59(2): 253-265.
5. Robertson SA, Ingman WV, O'Leary S, Sharkey DJ,
Tremellen KP. Transforming growth factor - a mediator
of immune deviation in seminal plasma. J Reprod Im-
munol. 2002; 57(1-2), 109-128.

6. Tucker MJ, Wong CJ, Chan YM, Leong MK, Leung
CK. Post-operative artificial insemination--does it im-
prove GIFT outcome? Hum Reprod. 1990; 5(2): 189-
192.

7. Tremellen KP, Valbuena D, Landeras J, Ballesteros
A, Martinez J, Mendoza S, et al. The effect of inter-
course on pregnancy rates during assisted human re-
production. Hum Reprod. 2000; 15(12): 2653-2658.

8. Suna M, Trias A, Karacan M, Shelden R, Kemmann
E.Does the absence or presence of seminal fluid matter

IJFS, Vol 2, No 4, Feb-Mar 2009 172

in patients undergoing ovulation induction with intrau-
terine insemination? Hum Reprod. 1996; 11(5): 1008-
1010.

9. Naeye RL. Coitus and associated amniotic-fluid in-
fections. N Engl J Med. 1979; 29; 301(22): 1198-200.
10. Fanchin R, Harmas A, Benaoudia F. Microbial flora
of the cervix assessed at the time of embryo transfer
adversely affects in vitro fertilization outcome. Fertil
Steril. 1998; 70(5): 866-870.

11. Fox CA, Wolff HS, Baker JA. Measurement of in-
tra-vaginal and intra-uterine pressures during human
coitus by radio-telemetry. J Reprod Fertil. 1970; 22(2):
243-251.

12. Fanchin R, Righini C, Olivennes F. Uterine contrac-
tions at the time of embryo transfer alter pregnancy
rates after in vitro fertilization. Hum Reprod. 1998;
13(7): 1968-1974.

13. Robertson SA. Seminal plasma and male factor
signalling in the female reproductive tract. Cell Tissue
Res. 2005; 322(1): 43-52.

14. Sjoblam C, Wikland MF, Robertson SA. Granulo-
cyte - macrophage colony - stimulating factor promotes
human blastocyst development in vitro. Hum Reprod.
1999; 14: 3069-3076.

15. O WS, Chen HQ, Chow PH. Effects of male acces-
sory sex gland secretions on early embryonic develop-
ment in the golden hamster. J Reprod Fertil. 1998; 84,
341-344.

16. Vickery BH, Erickson GlI, Bennert JP. Non - surgical
transfer of eggs through the cervix in rats. Endocrinol-
ogy. 1959; 85: 1202-1203.

17. Coulam CB, Stern JJ. Effect of seminal plasma on
implantation rates . Early Pregnancy. 1995; 1: 33-36.
18. Fishel S, Webster J, Jackson P, Faratian B. Evalu-
ating of high vaginal insemination at oocyte recovery
in patients undergoing in vitro fertilization. Fertil Steril.
1989; 51: 135-138.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUS <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




