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Abstract: [ Objective] To explore the occurrence, in vitro culture effect and clinical outcomes of embryo contamina-
tion during in vitro fertilization and embryo transfer (IVF=ET) cycles.[ Methods] A retrospective analysis was made on the
embryo contamination cases during [IVF=ET treatment at Reproductive Medicine Centre, Department of Obstetrics and Gy-
necology, Sun Yat—sen Memorial Hospital, Sun Yat—sen University from January 2010 to December 2020. We compared
the contamination of 4 different insemination methods, contamination on 3 different in vitro culture days (D1, D2, D3)
and contamination of 3 different samples (follicular fluid, semen and culture medium). The source of contamination and
types of microbes were identified. We also compared in vitro culture and clinical outcomes between two groups (42 cases of

all embryos contaminated and 28 cases of partial embryos contaminated). [ Results] Among the 29 583 cycles examined,
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70 cycles had microbial contamination (0.24%) , and all contaminated embryos were from in vitro fertilization (IVF)
source rather than intracytoplasmic sperm injection (ICSI) source. The contamination rate on D2 was the highest
(54.3%) , followed by those on D1 (32.9%) and D3 (12.9%). Compared with follicular fluid, semen is the most common
source of contamination from D1-D3. The most common contaminants identified was Enterococcus faecalis in follicular fluid
(18.0%) , while it was Escherichia coli in semen (59.6%) and culture medium (66.7%). Moreover, the types of bacteria
in culture medium were not consistent with those in follicular fluid and semen in 5 cases of microbial contamination. Com-
pared with the Total contaminated group, the Partial contaminated group showed a significant decrease in No available em-
bryo rates (6/28 vs. 34/42, 21.4% vs. 81.0%, P<0.001) and a rising trend in formation of blastocyst rates (5/12 vs. 2/7,
41.2% vs. 28.6%, P=0.656) , meanwhile, the clinical pregnancy cases and live births cases after transplantation of fresh
and frozen—thawed cycles in Partial contaminated group were higher than those in the Total contaminated group. [ Conclu-
sion] ICSI can effectively reduce embryo contamination. Embryo contamination mainly occurred on D2 in vitro culture and
the most common contamination source is Escherichia coli in semen. Partial embryo contamination may still result in good
in vitro culture effect and clinical outcomes during IVF-ET cycles.
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Table 1 The incidence of microbial contamination during in vitro culture and the distribution number of different fer-

tilization treatment cycles [n(%)]
IVF h-1CSI 1CSI R-ICSI

Years Total Contamination Total Contamination Total Contamination Total Contamination
cycles cycles cycles cycles cycles cycles cycles cycles
2010 606 5(0.83) 20 0(0.00) 120 0(0.00) 11 0(0.00)
2011 1388 7(0.50) 134 0(0.00) 284 0(0.00) 29 0(0.00)
2012 1832 2(0.11) 96 0(0.00) 329 0(0.00) 57 0(0.00)
2013 1 830 8(0.44) 284 0(0.00) 399 0(0.00) 57 0(0.00)
2014 2117 3(0.14) 350 1(0.29) 466 0(0.00) 48 1(2.08)
2015 2281 14(0.61) 245 0(0.00) 530 0(0.00) 38 0(0.00)
2016 2744 4(0.15) 190 1(0.53) 540 0(0.00) 48 1(2.08)
2017 2612 3(0.11) 267 0(0.00) 530 0(0.00) 46 0(0.00)
2018 2380 5(0.21) 376 2(0.53) 517 0(0.00) 25 0(0.00)
2019 2203 5(0.23) 359 2(0.56) 617 0(0.00) 29 0(0.00)
2020 1766 61(0.34) 187 0(0.00) 573 0(0.00) 23 0(0.00)
Total 21759 62(0.28) 2 508 6(0.24) 4905 0(0.00) 411 2(0.49)

Percentage in brackets; IVF represents in vitro fertilization; h=ICSI represents IVF-ICSI split insemination ; ICSI represents intracytoplasmic

sperm injection; R—ICSI represents rescue intracytoplasmic sperm injection

R2 AEIEFRBTZMEBREHTLEBER LR

Table 2 The number of samples examined and microbial contaminated on different culture days

N D1 (n=23, 32.9%) D2 (n=38, 54.3%) D3 (n=9, 12.9%)
Contamination rate Contamination rate Contamination rate

Total 40/53(75.5) 65/86(75.6) 17/24(70.8)

Culture medium 19/19(100.0) 30/30(100.0) 8/8(100.0)

Follicular fluid 6/16(37.5) 13/26(50.0) 4/8(50.0)

Semen 15/18(83.3) 22/26(84.6) 5/8(62.5)

p% 7.535 7.079 0.000

P 0.006 0.008 1.000

Percentage in brackets; D1 represents Day 1; D2 represents Day 2; D3 represents Day 3; contamination rate = contamination cases / examina-

tion cases; comparison of contamination rate between Follicular fluid and Semen with Pearson’s Chi—square test (P<0.05).

The follicular fluid (A), semen(B), fertilized ege( C) and embryo( D) were contaminated by Klebsiella pneumoniae, Escherichia coli, Streptococ-
cus agalactiae and Escherichia coli + Enterococcus faecalis, respectively. Microscope magnification is 400.
E1 L@ EBRE TIaR. BRI RS RIER

Fig.1 Contamination of follicular fluid, semen, fertilized egg and embryo under general inverted microscope
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Table 3 Incidence of identification of microbes in different contaminated samples [n(%)]

Ldentified micro—organism Follicular fluid Semen Culture medium
(n=50) (n=52) (n=57)

Escherichia coli 6 (12.0) 31(59.6) 38 (66.7)
Enterococcus faecalis 9 (18.0) 4(7.7) 4(7.0)
Klebsiella pneumoniae 1(2.0) 1(1.9) 5(8.8)
Streptococcus agalactiae 2 (4.0) 1(1.9) 3(5.3)
Streptococcus Pasteurella 2 (4.0) = =
Flavobacterium = 1(1.9) 1(1.8)
Staphylococcus - - 2(3.5)
Proteus mirabilis - - 1(1.8)
Corynebacterium 1(1.9)
Mucedine - - 1(1.8)
Escherichia coli + Enterococcus faecalis 2 (4.0) = 2(3.5)
Escherichia coli + Enterococcus avium 1(2.0) = =
Escherichia coli + Klebsiella pneumoniae - 1(1.9) =
Escherichia coli + Staphylococcus - 1(1.9) =
Enterococcus faecalis + Staphylococcus - 1(1.9) =
Total 23 (46.0) 42 (80.8) 57 (100.0)

Percentage in brackets ; the samples of follicular fluid group were 50; semen group were 52; culture medium group were 57.
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Table 4 Results of difference of microbe types between culture medium and follicular fluid and semen in 5

contamination cycles

Cases Follicular fluid Semen Culture medium

Case 1 Enterococcus faecalis Enterococcus faecalis Proteus mirabilis

Case 2 Escherichia coli Escherichia coli Staphylococcus

Case 3 Enterococcus faecalis No micro—organism Klebsiella pneumoniae
Case 4 No micro—organism No micro—organism Streptococcus agalactiae

Case 5 No micro—organism No micro—organism mucedine
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Table5 The development and clinical outcomes of embryos in total contaminated cycles and partial contaminated cycles

Total contaminated

Partial contaminated

Groups group(n=42) group(n=28) X PlFisher's P
No available embryo rates 34/42 (81.0) 6/28 (21.4) 24.306 <0.001
Formation of blastocyst rates 2/7 (28.6) 5/12 (41.2) = 0.656
Fresh embryo transfer
Clinical pregnancy 1/6 (16.7) 5/16 (31.3) - 0.634
Live birth 1/1 (100.0) 4/5 (80.0) - 1
Adverse pregnancy 0 2 - -~
Frozen—thawed embryo transfer
Clinical pregnancy 0/2 (0.0) 5/13 (38.5) - 0.524
Live birth 0/0 (0.0) 4/5 (80.0) - -
Adverse pregnancy 0 2 = =

Percentage in brackets ; comparison of difference between Total contaminated group and Partial contaminated group with Pearson’s Chi-square

test or Fisher's exact test (P<0.001)
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