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Abstract
Objective: The aim of this study is to investigate whether the presence of mucous, blood and microorganisms, as detected on catheters
used for ET alters the outcome of IVF-ET.

Patients and Methods: Design: Prospective analysis. Setting: The assisted reproduction unit of C PLAS - Hospital in Sana’a Yemen. Eighty
one (81) controlled ovarian hyperstimulation (COH) cycles performed for IVF-ET. Intervention(s): The mucous and blood on the tips of
catheters used for ET were subjected to culture and sensitivity. Main Outcome Measure(s): Pregnancy and implantation rates.

Results: Mean age 32.36 years, mean ± SD of collected oocytes 12.275 ± 6.015, mean ± SD of transferred embryos 3.38±0.71, classified
into : Positive Culture group (31) negative culture group (50), other classification presence of blood or not and presence of mucous or not. all
data on patients, COH, and embryology were similar in culture groups, clinical and ongoing pregnancy rates as well as implantation rates were
no significantly difference in the positive culture group and the negative culture group (p value 0.594), pregnancy rate according to presence
of blood in embryo transfer(ET) catheter there are significant increase in pregnancy and implantation rat in negative blood in ET catheter
(p value 0.839), pregnancy and implantation rate in presence of mucous in ET catheter no significant difference (p value 0.456), the type of
bacteria which present in contaminated group. Cultures were positive, predominantly for Escherichia coli (64%) and Streptococcus species
(80%).
Conclusion: The presence of bacterial contamination of catheter tips during embryo transfer does not significantly affect the cycle
outcomes due to presence of mucous in cervical canal prevent ascending microorganism to endometrial cavity and avoid rough touched
cervical canal and endometrium to avoid bleeding.
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Abbreviation: COH: Controlled Ovarian Hyperstimulation; ARTs: Assisted Reproductive Techniques; ICSI: Cytoplasmic Sperm Injection; GnRH:
Gonadotropin-Releasing Hormone; HCG: Human Chorionic Gonadotropin; COH: Controlled Ovarian Hyperstimulation; ET: Embryo Transfer;
ASRM: American society of Reproductive Medicine, ESHRE: European Society for Human Reproduction and Embryology, MEFS: Middle East
Fertility Society, MSRM: Mediterranean Society for Reproductive Medicine

Introduction
Assisted reproductive techniques (ARTs), such as transvaginal
oocyte pick-up and catheter insertion for intrauterine
insemination or embryo transfer, are considered to be relatively
safe procedures [1]. In general, acute pelvic infection following
ARTs is generally uncommon despite the invasive nature of such
procedures [2-3]. Any risk of infection arises from the transfer
of microorganisms that make up the normal vaginal flora to
the uterine cavity and pelvic peritoneum. The fear that genital
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bacterial contamination may interfere with embryo implantation
has been suggested [4]. Clinical studies have shown that bacterial
contamination of the embryo transfer catheter has a significant
negative effect on the clinical pregnancy rates [5-8]. In addition,
cervical sterility at the time of ART procedures cannot be
achieved with the routine use of vaginal antiseptics since there
is evidence these solutions have been shown to have a negative
impact on the quality of the oocytes collected and the embryos
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available for transfer [9]. Moreover, there is insufficient evidence
about the effects of different antibiotic prophylaxis regimens on
ART cycle outcomes [8,10-12]. The purpose of this study was to
evaluate the rate of bacterial contamination of cervical mucus
samples from women at the time of embryo transfer. In addition,
the rate of bacterial contamination of catheters following embryo
transfer, as well as the outcomes of ART cycles with regards
different levels of contamination was determined.

Patients and Methods

This prospective clinical trial study was carried out on
eighty one (81) controlled ovarian hyperstimulation (COH)
cycles scheduled for IVF-ET at The assisted reproduction unit
of C PLAS - Hospital in Sana’a Yemen from July 2012 to March
2013. All couples were subjected to detailed explanation about
the procedure. All cases were clinically evaluated. A full general
and local examination of both couples was done. Routine
investigations and hormonal assays were requested according to
our unit protocol. Study includes eighty one couples; female aged
25-40 years undergoing intra cytoplasmic sperm injection (ICSI)
cycle from January 2014 to December 2015. Inclusion criteria set
namely, 2-20 years of infertility, having minimum five Oocytes
at Oocytes pick up , endometrial thickness of 8 mm and more
indicating good ovarian response, having normal uterine cavity
and basal follicle-stimulating hormone (FSH) (<10mIU/ml).
Patients were put on long protocol, gonadotropin-releasing
hormone (GnRH)-agonists started on cycle Day 21 daily
doses given subcutaneously till Day 3 of next cycle. Hormonal
evaluation: Serum FSH, luteinizing hormone (LH), Estradiol
(E2) and transvaginal sonography was done on Day 3 to confirm
down regulation. Induction with recombinant FSH (rFSH) was
started once pituitary down regulation was confirmed. The dose
schedule was modified according to parameters like body mass
index (BMI), previous response and ovarian reserve estimates
and was given for four days (Day 3-6). Follicular monitoring
was initiated on Day 7 of cycle and further doses of rFSH were
given according to follicle size and continued till Day 11. Women
were scheduled for Oocytes retrieval when at least five follicles
reached 18mm size and injection human chorionic gonadotropin
(HCG) 10,000 IU was given.

Transvaginal sonography guided Oocytes retrieval was then
planned 36 hours after HCG, which was performed under short
general anesthesia. The retrieved Oocytes were then incubated
for 1 hour in global fertilization media and then, depending
on maturity of Oocytes, ICSI was performed. Denudation of
Oocytes was carried out chemically &mechanically before ICSI
was performed. Oocytes were incubated overnight in global total
media in a triple gas incubator (Labotect) and observed after
16-18 hours post insemination for fertilization. The fertilized
Oocytes were then transferred into a cleavage medium and
incubated. All transfers were performed using Labotect catheter.
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Culture Samples
Cervical sample (pre-transfer)
A sterile cusco speculum was inserted into the vagina and
opened so that the external os is visualized. Using a sterile insulin
syringe, the cervical mucus and secretions were aspirated. The
aspirated secretions were placed onto a 5% sheep blood agar
plate. The plates were incubated aerobically and under 5% CO2
at 37 °C for 72h.

Catheter tip sample (post-transfer)

The vagina and cervix were cleaned with normal saline or
culture media (no antiseptic solution was used) and the patient
prepared for the embryo transfer. Any apparent vaginal and
cervical secretions were removed using sterile cotton swabs.
All embryos were transferred using the same catheter type,
using a non-touch sterile replacement technique (sterile drapes,
speculum and disposable non-latex gloves). Contact between the
transfer catheter, the vaginal walls and ectocervix was avoided.
Following withdrawal of the catheter, and confirmation that the
embryos had been transferred, the embryologist cut off the distal
2cm of the catheter tip using sterile scissors. Each individual
tip was rolled on to a 5% sheep blood agar plate, using sterile
forceps. The plates were incubated aerobically and under 5%
CO2 at 37 °C for 72h.

Microbiological Assessment

The plates and broth solution were incubated aerobically
at 37 °C for 48h. Following the incubation period, a single
microbiologist, blinded to the randomization allocation,
performed the microbiological assessment of the plates.
Bacteria were identified by standard laboratory techniques
[13] and quantified using a semi-quantitative four point grading
system for gram-positive and gram negative organisms: the
absence of growth after 48h [no growth (NG)], <10 bacterial
colonies (+), >10 bacterial colonies (++) and semi-confluent or
confluent growth (+++) on the blood agar plate. Positive Brain
Heart Infusion (BHI) cultures were plated out, and the bacteria
identified. Luteal support was given in form of micronized
vaginal progesterone in a dose of 200mg thrice-daily for 18 days
post retrieval. Serum B-HCG was performed on Day 15 following
embryo transfer and if positive then transvaginal sonography
was performed 15 days later to detect and confirm intrauterine
pregnancy.

Statistical Analysis

Data are presented as means ± standard deviation. For
statistical analysis the χ2 and Fisher’s exact tests were used.
Statistical significance was set at p<0.05.

Results

This randomized, prospective study was conducted on eighty
one (81) controlled ovarian hyperstimulation (COH) cycles
scheduled for IVF-ET at The assisted reproduction unit of C PLAS
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- Hospital in Sana’a Yemen from July 2012 to March 2013 all data
on patients, COH, and embryology were similar in all groups,
clinical and ongoing pregnancy rates as well as implantation
rates were no significantly difference in the positive culture
group and the negative culture group (58.06% versus 52.0% ,
p value 0.594), pregnancy rate according to presence of blood
in embryo transfer (ET) catheter there are significant increase
in pregnancy and implantation rat in negative blood in ET
catheter (16.00% versus 53.57% p value 0.839), pregnancy
and implantation rate in presence of mucous in ET catheter no
significant difference (60.86% versus 51.72% p value 0.456), the
type of bacteria which present in contaminated group. Cultures
were positive, predominantly for Escherichia coli (64%) and
Streptococcus species (80%) (Table 1-5).
Table 1: Contain mean collecting oocyts and mean transferred
embryos.
M±SD of collected oocytes

12.275±6.015

M±SD of Transferred embryos

Table 4: pregnancy and implantation rate in presence of mucous in ET
catheter no significant difference (p value 0.456).
Pregnancy Rate (%)
Total

Negative
Mucous in
ET catheter

Positive
Mucous in
ET catheter

Age (Yr)

0.34

13/23
(56.52)

8/16 (50.00)

5/7 (71.42)

20-25

0.125

13/22
(59.09)

12/18
(66.66)

¼ (25.00)

30-38

P value

0.175

0.456

18/36
(50.00)
44/81
(54.32)

10/24
(41.66)

8/12 (66.66)

30/58
(51.72)

14/23
(60.86)

Bactrial Study

No. Of Cases

Negative culture

50 cases

0.349
0.157
0.937
0.594

Age (Yr)

Total

Negative
bacteria in
ET catheter

Positive
bacteria in
ET catheter

13/23
(56.52)

9/14 (64.28)

20-25

13/22
(59.09)

10/24
(41.66)

4/9 (44.44)
8/12 (66.66)

26-30

7/12 (58.33)
26/50
(52.00)

6/10 (60.00)
18/31
(58.06)

31-38

18/36
(50.00)
44/81
(54.32)

Total

Table 3: Pregnancy rate according to presence of blood in embryo
transfer catheter there are significant increase in pregnancy and
implantation rat in negative blood in ET catheter (p value 0.839).
Pregnancy Rate (%)
P value

0.859
0.137
0.096
0.839
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Age (Yr)

Total

Negative
Blood in ET
catheter

Positive
Blood in ET
catheter

13/23
(56.52)

10/18
(55.55)

3/5 (60.00)

20-25

7/10 (70.00)

26-30

4/10 (40.00)

30-38

18/36
(50.00)

13/22
(59.09)
44/81
(54.32)

11/26
(42.30)

9/12 (75.00)
30/56
(53.57)

14/25
(16.00)

Total

Type Of Bacteria
1. Kleibsiella Spp

Table 2: Pregnancy rate in both groups as regarding of positive
bacteria and negative bacteria according to age of women shown no
significant result (p value 0.594).

P value

Total

Table 5: Showing type of bacteria which present in contaminated
group. Cultures were positive, predominantly for Escherichia coli
(64%) and Streptococcus species (80%).

3.38±0.712

Pregnancy Rate (%)

26-30

2.Non Heamolytic
Streptococcus
Positive culture

31 cases

3. Pseudomonas
aeruoginosa

4. Staphylococcus Spp
5. Enterobacter Spp.
6. Staphylococcus
aureus

7. Entercocces Spp

Discussion

8. Eschrechia Coli

The bacterial flora of the female reproductive tract is a
focal point for the study of infectious disease in obstetrics
and gynecology, as it is recognized that many pelvic infections
involve bacteria resident on the cervical-vaginal epithelium.
The vaginal flora contains a large variety of bacterial species,
including aerobic and anaerobic organisms, as revealed by
modern microbiologic methods [14,15]. Moreover, the diversity
and kinds of organisms that comprise the vaginal microbial
community vary among women [16]. Since the lower genital
tract is a naturally inhabited with vaginal flora and pathogenic
organisms, operative procedures through or adjacent to this
field leads to a moderate to high incidence of infection. Therefore
recommendations for antibiotic prophylaxis have been
established in many procedures, including vaginal hysterectomy,
abdominal hysterectomy, and cesarean section [17]. However,
unlike most assisted reproductive techniques, these are major
operative procedures that may carry a high morbidity rate from
infections.
With regards minor operative procedures related to ART,
such as during trans-vaginal oocyte retrieval and embryo
transfer, there are no clear recommendations by any society (e.g.
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American society of Reproductive Medicine [ASRM], European
Society for Human Reproduction and Embryology [ESHRE],
Middle East Fertility Society [MEFS], Mediterranean Society for
Reproductive Medicine [MSRM]) or evidence-based guidelines
(e.g. NICE guidelines). However, these procedures have a high
possibility of ascending infection from the lower genital tract
to the upper genital tract, especially for those procedures that
pass through the endocervical canal into the uterine cavity
(e.g. intrauterine insemination and embryo transfer). Since
these procedures have only small areas of tissue trauma, it is
questionable whether or not antibiotic prophylaxis, the use of
antibiotics for the prevention of infection, for these procedures
protects against ascending infection.
Therefore, antibiotic prophylaxis might have a role to
prevent infection in these procedures, but this has yet to be
officially quantified. In essence, in today’s evidence based
medical environment, any recommendation must be built on
two main questions: (1) whether ascending infections occur
as a result of the procedure and (2) whether this results in
a decreased pregnancy rate in such cases. Only then can a
proper set of guidelines be proposed to answer this clinical
query. The results of this prospective cohort demonstrated that
there is limited evidence between the presence of bacterial
colonies in the cervical mucus samples and the tips of embryo
transfer catheters. In addition, there was an observed negative
relationship between the presence of gram positive bacterial
colonies and embryo implantation following embryo transfer.
Even so, this trend was not observed with the presence of gram
negative bacterial colonies on the catheter tips, nor gram positive
or negative bacterial colonies in the cervical mucus samples.
Therefore, in accordance with the results of this study, it
is recommended that if antibiotic prophylaxis is used during
embryo transfer, it should mainly cover gram positive bacteria.
A recent randomized controlled trial of coamoxicillin versus
placebo showed that bacterial contamination of the transfer
catheter during embryo transfer is associated with poor clinical
outcomes. In addition, they demonstrated that antibiotics
significantly reduced catheter contamination rates (49.4 versus
62.3%, RR = 0.79, 95% CI: 0.64, 0.97, P = 0.03), but there was
no difference detected in clinical pregnancy rates between the
two groups (36.0 versus 35.5%, P = 0.83). Even so, there was a
significant (P = 0.03) association between the level of bacterial
contamination and clinical pregnancy rates [14].
Several studies have shown a correlation between cervical
mucus aspiration and increase pregnancy rates [18,19].
According to another study, cervical mucus aspiration with
insulin syringe before embryo transfer can increase the
pregnancy rate [20]. According to some reports the presence
of bacterial contamination of catheter tip during embryo is
evidently limited and does not significantly affect the cycle
outcomes [21]. Several studies have shown that cervical mucus
0058

aspiration can decrease infection rate with E. coli, Mycoplasma,
Uroplasma, Streptococcus B, D, Staphilococcus and increase
implantation rate [22]. In addition to cleaning cervical mucus,
other interventions, such as drug prescription (ritodrine for
example) also has no significant effect on pregnancy rate [23].

Conclusion

The presence of bacterial contamination of catheter tips
during embryo transfer does not significantly affect the cycle
outcomes may be due to presence of mucous in cervical canal
prevent ascending microorganism to endometrial cavity and
avoid rough touched cervical canal and endometrium to avoid
bleeding contamination of the ET catheter with mucous and or
blood has been associated with expulsion or retention of embryos
in the transfer set, there may be several reasons for this: mucous
and/or blood may cause mechanical blockage and adherence of
embryos to catheter the prospective cohort demonstrate that
the presence of bacterial contamination of catheter tips during
embryo transfer is evidently limited, and does not significantly
affect the cycle outcomes.
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