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Abstract
Background/Aim: To determine the efficacy of Simethicone plus N-acetylcysteine (NAC) versus water prior to Gastroscopy in im-
proving mucosal visualization.

Materials and Methods: With the search of relevant studies conducted from Pubmed and Web of science database for randomized 
clinical trials regarding Simethicone plus NAC as pre procedural medication prior to Gastroscopy in improving mucosal visualization. 
A random effects meta-analysis was done to determine the difference in total mucosal visibility score (TMVS) between the experi-
mental and control group.

Results: Four randomized clinical trials involving 632 patients who fulfilled the inclusion criteria were pooled into a meta-analysis. 
Simethicone plus NAC showed better total mucosal visibility score versus water as control with computed mean difference of -2.46 
(-3.99, -0.93) which showed significant result with a P value of <0.00001 in total mucosal visibility scoring (TMVS).

Conclusions: Simethicone plus N-Acetylcysteine as a premedication prior to gastroscopy improves mucosal visibility using TMVS.
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Introduction

Esophagogastroduodenoscopy (EGD) is one of the most com-
mon methods for the diagnosis and treatment of upper gastro-
intestinal diseases [1]. It also helps to identify early neoplastic 
lesions. However, accumulation of foam, bubbles and mucus in 
the upper gastrointestinal tract interfere with the mucosal visu-
alization, which may possibly increase the risk of missing subtle 
lesions, decreases diagnostic accuracy, and reduces patient’s com-
fort. There are clearing mechanisms applied to create good en-
doscopic visualizations for the upper gastrointestinal tract using 
mucolytic agents, antifoaming agents, proteolytic enzymes and 
neutralizers [2-4].

Simethicone or activated Dimethicone was proved and one of 
the widely used antifoaming agents for pre-endoscopic usage for 
bubble and mucus removal [5,6]. It has also been studied to be 
used in colonoscopy as an additive agent to other bowel prepara-
tions to eliminate bubbles [7,8]. It lowers the surface tension of air 
bubbles, dispersing them without any significant absorption in the 
GI system. N-acetylcysteine (NAC), a mucolytic agent that has been 
used to improve endoscopic visualization by breaking the disulfide 
bonds that stabilize extracellular proteins in the mucus in vitro, 
thus reducing the thickness of the gastric mucosal barrier.

The aim of this study is to determine the effectiveness of Si-
methicone plus N-acetylcysteine as premedication in improving 
mucosal visualization in an unselected group of patients.
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Methods

Inclusion criteria

Type of study

The type of studies included were randomized controlled clini-
cal trials published in the English language regardless of year.

Types of participants

1. Participants were adults (18 - 89 years old) 2. Patients un-
dergoing routine or outpatient upper gastrointestinal endoscopy 
(UGE) 3. Patients who are not pregnant, no known stricture, not 
breastfeeding women, participants who have no known upper 
gastrointestinal malignancy, no pharyngeal weakness/paralysis 
bulbar or pseudobulbar palsy, no any previous esophageal or gas-
tric surgery, no known allergy to NAC or Simethicone, no gastroin-
testinal bleeding, no caustic ingestion, no diabetes, no asthma, not 
emergency cases and with stable vital signs.

Outcome measures

The outcome that was evaluated in this study was the mucosal 
visibility score using the total mucosal visibility score (TMVS).

Data source and search strategy

Eligible studies regardless of their publication year. Studies 
were identified by a comprehensive search in the following data-
bases: PubMed and Web of science database. All type of studies 
included were randomized controlled trial published using Si-
methicone, N-acetylcysteine, Simethicone plus N-acetylcysteine 
in improving the mucosal visualization during gastroscopy using 
Total mucosal visibility scoring (TMVS) published in English Lan-
guage. Searches were conducted by combining the following key-
words (“Simethicone”) or (“Dimethicone”), (“N-acetylcysteine’) or 
(“NAC”), (“Gastroscopy”) or (“Esophagogastroduodenoscopy”) or 
(“Upper endoscopy”) and (“premedication”) or (“pre procedural 
medication”).

Study selection

After the process of identification of databases, duplicates were 
removed and all the identified studies were carefully screened by 
two independent authors (J Ortiz and D Sevilleja). Abstracts which 
met the inclusion criterias as described were selected. Other study 
conflicts encountered was resolved by a third author (E Amatong). 
Studies included in qualitative and quantitative analysis were re-
viewed and determined for eligibility inclusion and for every con-
flict encountered, it was resolved with concensus.

Figure 1: Flow diagram of study selection.

Data extraction

Data extraction was independently done by two authors as 
mentioned from the studies screened and selected which includes 
gathering information pertaining to the author, year of publication, 
study participants, sample size, study design, intervention used 
and outcomes measure using TMVS. Data extracted are shown in 
table 1.

Study Population Intervention Control Outcome

Prasit., et al. 
(2020)

128 A. Water 100 ml

B. Water 100 ml w/Sim 100 mg

C. Water 100 ml w/Sim 100 mg + NAC 
600 mg

D. Water 100 ml w/Sim 100 mg + NAC 
600 mg + Na HCO3 1000 mg, pepper-

mint oil 85 mg

E. Water 100 ml TMVS
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Monroy., et al. 
(2017)

230 A. Sim 200 mg in 100 ml water

B.	 Sim 200 mg and NAC 500 in 
100 ml water

C. 100 ml water TMVS

Basford., et al. 
(2016)

126 A. Sim 60 mg and NAC 1000 mg in 50 
ml water

B. 50 ml water TMVS

Asl., et al. 
(2011)

148 A. Dim 100 mg in 100 water

B. Dimethicone 100 + NAC 600 in 100 
ml water

C. 100 ml water TMVS

Table 1: Summary of all studies included in the systematic review. Sim: Simethicone; NAC: N-Acetylcysteine; Dim: Dimethicone; TMVS: 
Total Mucosal Visibility Score.

Risk of bias and validity assessment

Validity of eligible trials were ascertained using the Cochrane 
Collaboration’s tool for assessing risk of bias. Risk of bias was ana-
lyzed through 6 domains pertaining to random sequence genera-
tion, allocation concealment, blinding of participants and person-

Study
Random 

sequence 
generation

Allocation 
concealment

Blinding of 
participants 

and personnel

Blinding of 
outcome 

assessment

Incomplete 
outcome 

data

Selective 
reporting

Other 
bias

Asl., et al. (2011) Low risk Low risk Low risk Low risk Low risk Low risk Low risk
Basford., et al. (2016) Low risk Low risk Low risk Low risk Low risk Low risk Low risk
Monroy., et al. (2017) Low risk Low risk Low risk Low risk Low risk Low risk Low risk
Prasit., et al. (2020) Low risk Low risk Low risk Low risk Low risk Low risk Low risk

 Table 2: Validity Assessment of Included RCT’s using Cochrane Collaboration Tool.

nel, blinding of outcome assessment, incomplete outcome data, 
selective reporting, and other bias. A checklist was generated and 
included studies were given an assessment of low risk, unclear risk, 
and high risk. A summary of the checklist is provided on table 2.

Statistical analysis

Statistical analysis was performed using Review Manager (Rev-
Man) Version 5.4 freeware program developed by the Cochrane 
Collaboration. Heterogeneity among studies was assessed in terms 
of both clinical and statistical aspect. Quantification was done us-
ing the I2 test to ascertain that differences between studies are not 
due to chance. Considering that the included studies presented 
were continuous variables, data was depicted as mean with its re-
spective standard deviations. An inverse variance statistical meth-
od was used in this meta-analysis with mean difference as its effect 
measure at 95% confidence interval. A forest plot was generated by 
combining the mean differences of included study using a random 
effects model.

Results

A total of 632 randomized participants were included in the 
study who were scheduled to undergo Gastroscopy. Out of 632 
patients, 155 participants were given Simethicone plus NAC as ex-
perimental while 156 were given water as control group. In figure 
2, it was determined that the combination of Simethicone plus N-
Acetylcysteine versus control (Water) was assessed in four studies, 
namely Asl., et al. 2011, Basford., et al. 2016, Monroy., et al. 2017, 
and Prasit., et al. 2020 which revealed a mean difference of -3.34 
with a 95% confidence interval of -3.92 to -2.76. The Z statistics for 
the overall effect size were 11.26 and was statistically significant, 
with a P-value of <0.00001 and heterogeneity as evidenced by the 
I2 of 41%. 
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Figure 2: Total Mucosal Visibility Score (Simethicone + NAC) and control.

Discussion

Gastroscopy or Esophagogastroduodenoscopy (EGD) is widely 
used as a standard diagnostic test to detect upper gastrointestinal 
tract (UGI) diseases. However, due to mucus secretion and bubble 
formation, it may impair mucosal visualization and reduce diag-
nostic accuracy therefore using pre procedural medications should 
be considered.

Simethicone plus N-acetylcysteine are anti bubble and muco-
lytic agents and is statistically more effective than water alone with 
regards to total mucosal visibility scoring and with regards to mu-
cosal visibility it is one of the important elements for gastroscopy 
especially in early screening for Upper gastrointestinal malignan-
cies. The aim of this review was to evaluate the efficacy of simethi-
cone plus NAC as premedication for gastroscopy.

The findings of the study showed that Simethicone plus NAC is 
statistically more effective than water alone when used as premed-
ication in Gastroscopy.

Conclusion

The study showed that mucolytic agent such as NAC plus si-
methicone are useful and more effective when combined and used 
as premedication for gastroscopy, as it showed significant improve-
ment in the mucosal visibility using the TMVS scoring which may 
increase the diagnostic yield of upper gastrointestinal examination.

Recommendation

It is recommended to include the procedural time used in each 
studies and the amount of water used in flushing during the pro-
cedure. Limitations of this meta-analysis should also be addressed 
by including studies with more similar sample size. Future meta-
analyses should also consider inclusion of studies with more simi-
lar interventional dose regimen to minimize clinical heterogeneity.
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