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Table 2. Semen processing and recovery for IUI cycles 

Semen processing 

Centrifugation Density gradient 

No. of cycles 531 800 

IN
IT

IA
L 

Volume (M ml ± SD) 0.6 ± 0.2 0.6 ± 0.2 

Density (x106/ml ± SD) 51.4 ± 21 48.0 ± 20 

PR motile (x106) 44.5 ± 9* 47.1 ± 10* 

Total motile (x106) 13.7 13.6 
FI

N
A

L 

Volume (M ml ± SD) 0.5 ± 0.1 0.4 ± 0.1 

Density (x106/ml ± SD) 47.2 ± 27† 59.4 ± 24† 

PR motile (x106) 46.0 ± 9‡  79.7 ± 10‡ 

Total motile (x106) 10.9 18.9 

*†‡P < 0.00001, PR = progressive motility 
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Figure 4. Persistence of saprophytic and pathogenic bacterial growth according 
to selection method. OC = original culture; PTC = post-thaw culture  
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How to Rescue Cryopreserved Ejaculated Specimens with Bacterial Contamination 
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Ronald O. Perelman & Claudia Cohen Center for Reproductive Medicine, Weill Cornell Medical College, New York, NY, USA 

The presence of bacteria in semen and its effect on semen parameters is controversial. For 
patients exhibiting bacteriospermia, most physicians prescribe oral antibiotics such as nitrofurans or 
aminoglycosides. The consequences of these antibiotics are reduced sperm function and the 
introduction of antibiotic-resistant bacteria to their female partner.  

In fact, the use of contaminated semen for IVF has all along been a concern. Reports have 
indicated that a positive culture could result in fertilization failure and compromised embryo 
development. Even though a major source of bacteria contribution is represented by the ejaculate, 
sperm selection procedures and media antibiotics have somewhat mitigated this occurrence. The 
advent of ICSI has further minimized this risk due to the adoption of a viscous medium from where it 
is possible to aseptically select individual spermatozoa.  

In this study, To evaluate for eventual persistence of bacteria in cryopreserved semen specimens 
in relation to virulence and sperm selection method. To assess the ability of a sperm selection 
method on curbing bacterial growth.  

OBJECTIVE: To evaluate for eventual persistence of bacteria in cryopreserved semen specimens in relation to virulence and sperm selection method. To assess the ability of a 
sperm selection method on curbing bacterial growth. 
DESIGN: In a prospective manner, donated semen samples were aliquoted and processed by centrifugation (C) and density gradient (DG) prior to cryopreservation. Bacterial 
cultures were assessed in the raw sample and after thawing for both selection methods. IUI outcomes were recorded and compared. 
MATERIALS & METHODS: Ejaculated samples were screened for aerobic and anaerobic bacteria then cryopreserved following C and DG. Bacterial strains and growth patterns 
defined as sparse, few, moderate, or many were categorized into saprophyte or foreign to the urethra.  
In IUI procedures the utilization of fresh semen in sexually intimate couples does not require screening in NYS. We therefore assessed whether the selection method was capable of 
minimizing bacterial growth with the aim of yielding a superior outcome. 
RESULTS: There were a total of 29 male patients who ranged in age from 24 years to 73 (mean 39.3±8yr). This cohort provided ejaculated semen samples for 41 observations 
yielded bacterial growth. DG provided a contamination at 28.6 vs 70.0% for C (P<0.01). DG was capable of removing pathogens in 25.0% of the specimens vs 60.0% for C. This was 
particularly evident for the saprophytic bacteria at 27.3% for DG vs. 76.9% for C (P=0.01).  
Subsequently, a total of 1291 cycles (maternal age 39.3±5yr) were identified where 447 had DG and 844 had their specimens C. The initial concentration for DG was 42.0±14million, 
motility of 40.5±5% with post-selection being lower concentration 38.2million (P<0.01) but with higher progressive motility 80.7% DG (P<0.0001). The initial concentration for C was 
39.2±17 million and motility of 41.5±5%. The post-selection concentration was 47.5 million with a progressive motility of 46.3%. This yielded a pregnancy rate of 13.5% DG and 
16.5% C. Once we controlled for the influence of a female factor (≤35yo), pregnancy rate was 22.2% for DG and 19.4% for C. 
CONCLUSIONS: It remains paramount to inform patients how to properly collect specimens for IVF. The process of cryopreservation in combination with DG selection is capable of 
reducing the bacterial growth particularly of saprophytic and avoiding the need to discard precious specimens. The utilization of a DG selection utilizing specimens with unknown 
bacterial presence may abate risks of exposing the female genital tract to seminal bacteria and most importantly avoiding undesired immunological responses and decreased risk of 
infections.  
FUNDING: Institutional 

It remains paramount to inform patients how to properly collect specimens for their ART 
treatment. While it is advisable to assess for presence of bacteria in semen, a proper 
sperm selection with cryopreservation may obviate this need. This may serve to reduce 
cost and discomfort for the patient while granting safety for the ART procedure. 
Therefore, a precious cryopreserved semen specimen with a positive culture may be 
reassessed for bacterial growth and not discarded.  

Independent o f the process ing method, 
cryopreservation appeared to more effectively 
suppress mild growth patterns versus heavy 
bacterial presence after thawing (13.3 vs. 66.7%, P 
< 0.001; Figure 2). Enterococcus faecalis, Escheria 
coli, and gram positive cocci appeared to be the 
most resilient to the antibiotics, sperm selection, 
and the stress of cryopreservation as seen after 
thawing.  

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

Many, Moderate Sparse, Few 

100 100 

66.7* 

13.3* B
ac

te
ria

l p
os

iti
vi

ty
 (%

) 

36/36                                      15/15 

   24/36                                                      2/15 

Figure 2. Bacterial persistence post-thaw according to growth 
patterns.  OC = original culture; PTC = post-thaw culture 

  

*P < 0.001 

OC  OC  

PTC  

PTC  

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

Centifugation Density Gradient 

100 100 

68.0* 

34.6* 

B
ac

te
ria

l p
os

iti
vi

ty
 (%

) 

OC PTC 

25/25                             26/26 

17/25                                             9/26 

Figure 3. Bacterial persistence in all samples processed by 
centrifugation and density gradient. OC = original 
culture; PTC = post-thaw culture 
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Figure 1. Breakdown of different bacterial growth patterns. 

The density gradient proved to be a more effective method for reducing contamination to 34.6% as compared 
to centrifugation at 68.0% (P = 0.01; Figure 3) after post-thaw culture. Density gradient was also superior in 
reducing bacterial load when saprophyte (38.9 vs. 70.0%, P = 0.05) or pathogenic (25.0 vs. 60.0%) were 
considered (Figure 4).  

Materials & Methods 
In a prospective study (IRB 1006101085), semen from patients were sent for a microbiological 

assessment. Raw ejaculated samples were sent for culture, divided into two portions based on 
processing (centrifugation and density gradient), and cryopreserved. Bacteriology outcome were 
categorized according to the site of production, laboratory or at home. Bacteria flora was categorized 
as saprophyte or foreign to the urethra (pathogenic) to further differentiate contamination during 
production or true infection. The growth grading or bacterial load was described as sparse (1-5 
colonies/plate), few (6-20 colonies/plate), moderate (21-50 colonies/plate), and many (>51 colonies/
plate).  

Results 
A total of 34 patients with an average age of 

39.5 ±7.9 years (range 24-73 years old) were 
included in the study. From these men, a total 
of 51 observations that had bacteriospermia 
were identified. There were 14 different 
bacterial strains identified ranging from 
Escheria coli, Enterococcus faecalis to 
Staphylococcus coagulase negative and 
Staphylococcus warneri (Table 1). 

Saprophyte bacteria accounted for the large 
majority at 74.5% (38) while pathogens 
composed only 25.5% (13) of the strains 
identified. This indicated that the presence of 
contamination was due to a collection error as 
the bacteria originated from typical skin or 
urethral flora. Bacterial load of the many and 
moderate growth level evidenced to be the 
most frequently observed (Figure 1). 
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Table 1. A total of 14 different bacterial strains were identified 
in patient ejaculated samples 

A total of 1331 cycles were identified of which 
40% were processed by centrifugation and the 
remainder by density gradient. In the initial 
assessment, there was a slight increase in 
progressive motility in the cohort of density 
gradient but still yielding comparable total motile 
spermatozoa of about 13 million (Table 2). 

After processing, both the concentration and 
proportion increased in the sperm selection group 
yielding 19 million total motile sperm cells while 
only 11 million was obtained after centrifugation. 
There was a gain of 1.5 gain in centrifugation 
while a 32.6 was observed in the density gradient 
cohort (Table 2). 

%!

Maternal age (yo)          39.0 ± 4                                                                     38.5 ± 5!

95              71               28                                       122              102             30   !

+1.5                        +32.6 

When we looked at the clinical outcome the average maternal ages were similar 
between the two processing methods of about 39 years old. The βhCG as well as the 
clinical pregnancy (which are those that had at least one fetal heartbeat at 7 week 
ultrasound) were comparable between centrifugation and density gradient. However, 
there was a greater proportion of pregnancy losses in the centrifugation cycles (Figure 
5).  

To ensure that the female confounding factor was limited, we assessed women who 
were ≤35 years old. In this subanalysis, we observed that in the initials analysis, the 
concentration and proportion of progressively motile cells were higher in the sperm 
selection cohort. When we assessed the specimens after processing, there was a 
further increase in the concentration and progressively motility in the density gradient in 
comparison to the centrifugation group. This yielded a higher gain in motility of 34.4 in 
the density gradient while only about 2 for the centrifugation. With regards to clinical 
outcome, no differences were observed in βhCG,  clinical pregnancy, and pregnancy 
losses (Figure 6).  

Figure 5. IUI and clinical outcome according to sperm processing methods 
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Figure 6. IUI and clinical outcome according to sperm processing methods in women ≤ 35 years of age 


