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Study Positive  
samples, n

Total  
sample size, n

Contamination  
rate

Ribeiro et al., 2012 4 11 36%

Chiu et al., 2012 42 60 70%

Alfa et al., 2012 32 300 11%

Thaker et al., 2018 3 29 10%

Ji et al., 2020 16 124 13%

Average contamination rate (using a random 
effects model)

22. 31%
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Background
Reusable flexible gastroscopes are challenging to  
reprocess properly and appropriate reprocessing is  
essential to assure quality and patient safety1.  
Multiple studies have found that there is a risk that  
reprocessed patient-ready gastroscopes remain 
conta minated even when following reprocessing 
guidelines, which increases the risk of patients  
acquiring an endoscope-associated infection2,3. This 
study aimed to estimate the contamination rate of 
reusable patient-ready gastroscopes.

Conclusion  
The contamination rate of patient-ready reusable gastro scopes was  
estimated to be 22.31% based on currently available literature. Significant 
publication bias and a small sample size should be considered. More 
high-quality studies should be performed to investigate the true contamina-
tion rate of reprocessed gastroscope more thoroughly and to assess the 
infection risk associated with contaminated gastroscopes.

Methods
A systematic literature review was conducted in PubMed and Embase to identify studies, in 
which gastroscopes have been cultured for microbiological growth after reprocessing. The 
publication date for the studies was from January 2010 to February 22, 2020. Only full-text 
papers on randomized controlled trials and observational studies were included. Publication 
languages included English and the Scandinavian languages. Both thesaurus and free-text 
searches were performed. Only studies with a sample size of 10 samples or more were included 
to estimate the contamination rate. The outcome of the random effects model was a pooled 
contamination rate of patient-ready reusable gastroscopes based on each included study. 
Inconsistency index (I2) statistics were used to analyze inter-study heterogeneity and  
publication bias was assessed using Egger’s regression test and funnel plots.
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Results  
In the systematic literature review, 1,025 studies were found via PubMed and 
1,058 studies via Embase. After applying the inclusion and exclusion criteria, 
the search was narrowed down to 45 studies which were reviewed in full 
detail. Five studies met the inclusion criteria and the total sample size  
included 524 samples from gastroscopes, of which 97 were contaminated. 
Studies were excluded if they did not state the total number of samples 
from the gastroscopes and the number of which that were contaminated. 
Included studies were conducted in the United States, Canada, Brazil, Taiwan, 
and China. The pooled contamination rate was 22.31% +/- 0.061 (95% CI: 
0.1021 – 0.3340). I2 was 66.54% which was considered moderate heteroge-
neity. Egger’s regression test was significant for publication bias (p<0.01).

Study Rate, % [95% CI]

Riberio et al., 2012 70.00 [48.83 - 91.17]

Chiu et al., 2012 10.67 [6.97 - 14.37]

Alfa et al., 2012 10.34 [0 - 22.05]

Thaker et al., 2018 36.36 [0.73 - 72.00]

Ji et al., 2020 12.90 [6.58 - 19.23]

Effect summary 22.31 [10.22 - 34.40]

Random effects model (l2 = 66.5%) 3 23 43 63 83 103
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