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Introduction  With the advancements in diagnostic and therapeutic upper gastro-
intestinal endoscopy (UGIE), clear mucosal visualization is essential to ensure optimal 
outcomes. Though routinely followed in Japan and Korea, pre-endoscopic prepara-
tion is seldom used in India. We evaluated the efficacy of a pre-endoscopic drink of 
N-acetylcysteine (NAC) and simethicone in improving mucosal visibility during UGIE.
Patients and Methods  This study was a retrospective, investigator blind study with 
a case–control study design. Cases included patients who received a pre-endoscopy 
drink of NAC and simethicone in 100 mL water administered 10 to 30 minutes prior to 
UGIE. Controls only had mandatory fasting for 6 to 8 hours prior to UGIE. Propensity 
score matching was done to ensure comparability between the groups. Digital images 
were taken at six standard landmarks during UGIE and stored. A blinded investiga-
tor subsequently analyzed the images and rated the mucosal visibility on a 3-point 
scale. The difference in the mean mucosal visibility between the cases and controls 
was compared.
Results  Mean mucosal visibility during UGIE was significantly better using NAC with 
simethicone as compared with no preparation at esophagus (1.14 [0.37] vs. 1.47 
[0.62], p < 0.05), gastric fundus (1.10 [0.30] vs. 1.55 [0.64], p < 0.05), gastric body 
(1.22 [0.50] vs. 1.62 [0.73], p < 0.05), gastric antrum (1.13 [0.37] vs. 1.47 [0.62],  
p < 0.05), and duodenal bulb (1.13 [0.34] vs. 1.33 [0.56], p < 0.05). In distal duode-
num, though visibility improved with NAC with simethicone, the difference was insig-
nificant. There were no adverse events related to the pre-endoscopy drink.
Conclusion  A pre-endoscopy drink of NAC with simethicone can significantly improve 
mucosal visibility during UGIE. It is safe, cheap, easily available and maybe considered 
for routine utilization for ensuring optimal endoscopic outcomes.
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Introduction
The realms of diagnostic and therapeutic endoscopy have rap-
idly expanded in past few decades. Many endoscopy centers, 
especially in India, have recently started focusing on advanced 
endoscopic modalities like narrow band imaging (NBI), endo-
scopic mucosal resection (EMR), and endoscopic submucosal 
dissection (ESD). Good pre-endoscopy preparation is essen-
tial before commencing these procedures for unhindered and 
detailed evaluation of gastrointestinal mucosa.

Pre-procedural preparation prior to colonoscopy has 
become a norm world over and several bowel preparation 
scores have been validated for use in clinical practice.1 However, 
there is no standardized preparation recommended prior to 
upper gastrointestinal endoscopy (UGIE). In most centers in 
India and around the world, the only requirement is fasting 
for 6 to 8 hours prior to UGIE.2 A recently published European 
Society of Gastrointestinal Endoscopy (ESGE) Quality Impro-
vement Initiative also mentioned only fasting prior to UGIE 
as a key performance measure.3

In routine endoscopy practice, it is frequently observed 
that in fasting state foam and mucus frequently impair muco-
sal visualization during UGIE. Pioneering endoscopy centers, 
especially in Japan and Korea, routinely use a pre-endos-
copy preparation.4 Most of the preparations used consist 
of a defoaming agent like simethicone with or without a 
proteolytic agent like pronase or N-acetylcysteine (NAC).5 
Simethicone acts by reducing the surface tension of the 
air bubbles, thus coalescing and dispersing them without 
absorption in the gastrointestinal mucosa.6 Pronase is a pro-
teolytic enzyme that aids in mucolysis; but is not available in 
India. NAC can be used as an alternative to pronase.

Studies on efficacy of pre-endoscopy preparations 
have been predominantly published from East Asia or the 
West.7,8,9,10,11,12 These studies have consistently showed signif-
icant improvement in mucosal visibility along with reduction 
in UGIE procedure time and reduced need of intraprocedural 
flushing.

Average number of endoscopies performed by each endos-
copist in average Indian centers is usually higher as com-
pared with West or Japan and Korea. Having good endoscopic 
pre-preparation is a desirable attribute as it would not only be 
a stepping stone to venture into advanced endoscopic diagnosis 
and therapy but also reduce procedure times and effort. There 
are no published studies from India except one abstract that 
have explored the outcomes of pre-endoscopy preparation.13

We recently started the protocol of administering 
pre-endoscopy preparation to all patients posted for UGIE. In 
the present study, we compared the effect of administering 
a pre-endoscopy drink having a combination of simethicone 
and NAC in terms of improving mucosal visibility during 
UGIE with UGIE without this preparation.

Patients and Methods
Study Setting
This study was a retrospective, investigator blind study with 
a case–control study design, conducted in the Institute of 

Liver, Gastroenterology and Pancreaticobiliary Sciences 
at Sir Ganga Ram Hospital, New Delhi, India. Being a ret-
rospective study, ethical committee approval was not 
required. The primary objective was to evaluate whether 
a pre-endoscopic drink consisting of simethicone and NAC 
with water (NAC + simethicone) improved mucosal visibil-
ity during UGIE as compared with no pre-endoscopy prepa-
ration. Informed consent was obtained from each patient 
before the UGIE both for the procedure and for inclusion of 
their data for research study.

Patients
We started the protocol of administering pre-endoscopy 
preparation to most patients posted for UGIE since 
January 2020. Prior to this period, all UGIE procedures were 
done only with mandatory fasting (including no water intake) 
for a period of 6 to 8 hours prior to the procedure.

For our study, all consecutive patients who received 
pre-endoscopy preparation from January 2020 through 
March 2020 were taken as cases. Equal number of propen-
sity score matched patients were taken as controls who had 
undergone UGIE between October 2019 through December 
2019, without pre-endoscopy preparation, but only with 
mandatory fasting.

Patients with following indications for UGIE were included 
in the study: dyspepsia, gastroesophageal reflux disease, 
chronic liver disease for evaluation of portal hypertension 
related changes, anemia, unexplained weight loss, chronic 
diarrhea, and recurrent vomiting.

Following patients were excluded from our study: Patients 
with acute (< 48 hours) or ongoing upper gastrointestinal 
bleeding, pregnant or lactating patients, known hypersensi-
tivity to simethicone or NAC, esophageal stricture or gastric 
outlet obstruction or any other anatomical cause precluding 
complete endoscopic evaluation up to second part of duode-
num, patients with altered anatomy due to upper gastroin-
testinal surgery, severe cardiorespiratory illness, those with 
retained food residue in stomach due to inadequate fasting or 
otherwise, severe esophageal or gastric inflammation due to 
corrosive intake/viral/fungal etiology, etc., and those unwill-
ing to provide informed written consent for inclusion in study.

Pre-Endoscopy Drink
Cases were administered a pre-endoscopy drink between 
10 and 30 minutes prior to undergoing UGIE. Each drink 
contained:

	– 100 mL drinking water
	– One tablet of NAC flavored effervescent tablet, 600 mg 

Mucotab ET German Remedies, a unit of Cadila Healthcare 
Limited, Gujarat, India

	– One milliliter of simethicone emulsion containing 40 mg  
simethicone (Medigas, Rapross Pharmaceuticals Pvt. Ltd., 
New Delhi, India)

Endoscopy Procedures
UGIE procedures were performed by experienced endosco-
pists (SAA and VS) each having performed more than 5000 
UGIE procedures prior to onset of study. UGIE was done 
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with Olympus 180 (Evis Exera II GIF 180 H) or 190 series  
(Evis Exera III, GIF 190 HQ) (Olympus Medical, Tokyo, Japan). 
All UGIE procedures were done under mild sedation with 2 or 
3 mg of intravenous midazolam.

After intubation of stomach and duodenum, excess fluid 
encountered if any was aspirated. Electronic photographs 
were captured as per standard reporting followed by our 
department at six predefined locations lower esophagus, 
gastric fundus, mid gastric body, gastric antrum, duodenal 
bulb, and second part of duodenum. For the purpose of study, 
in cases, the images were captured in native mucosal state 
before using a water flush. Images were stored digitally (Endo 
Clinic, Ottomed Endoscopy) for future mucosal visibility 
scoring by an independent blinded investigator (AK).

Mucosal Visibility Scoring
Set of digital images of UGIE of cases and controls were pro-
vided to a blinded investigator (AK). He was not part of any of 
the UGIE procedure. The investigator was asked to mark the 
mucosal visibility on a 3-point scale at six endoscopic sites 
as follows:
1.	 Excellent—clear visibility of the mucosa with no bubbles 

or mucus (►Fig. 1).
2.	 Suboptimal—small amount of bubbles or mucus, not 

obscuring mucosal vision (►Fig. 2).

3.	 Poor—significant amount of bubbles or mucus, obscuring 
mucosal vision (►Fig. 3).

The mean mucosal visibility score at each of the six sites 
for cases and controls was compared. Also, proportion of 
patients having excellent mucosal visibility was compared in 
the two groups.

Primary Objective
The primary objective was to see the change in mean muco-
sal visibility scores in UGIE rated by blinded investigator 
after administration of a pre-endoscopy drink containing 
simethicone and NAC.

Statistics
Sample size calculation was derived considering the propor-
tion of patients with excellent mucosal visibility during UGIE 
being ~70% as seen in previous study.8 We expected a 20% 
improvement in excellent visibility after pre-endoscopic drink 
of NAC + simethicone (i.e., 90% excellent visibility proportion). 
Taking the power of study as 80% and α error of 0.05, we got 
the minimum required sample size as 124 (62 in each group).

Propensity score matching of controls with cases was 
done using age, gender, and indications for UGIE as covari-
ates. Statistician involved in propensity score matching had 
no access to the images or reports of the endoscopies.

Continuous variables were expressed as mean with stan-
dard deviation and discrete variables were expressed as 
number (%). Comparison of continuous variables between 
two groups was done using Student’s t-test. Mann–Whitney 
U test was used to compare ranks (mucosal visibility scores). 

Fig. 1  Retroversion view of gastric fundus. Mucosal visibility score 1 
(excellent) with no bubbles or mucus.

Fig. 2  Retroversion view of gastric fundus. Mucosal visibility score 2 
(sub optimal) with small amount of bubbles or mucus, not obscuring 
mucosal vision.

Fig. 3  Retroversion view of gastric fundus. Mucosal visibility score 3  
(poor) with significant amount of bubbles or mucus, obscuring 
mucosal vision.
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Fig. 4  Patient enrollment flowchart.

Fisher’s exact test or chi-squared test was used to compare 
categorical variables. SPSS 20 (Chicago, Illinois, United States) 
software was used for analysis.

Results
Enrolment and Exclusions
During the case enrolment period, total 244 UGIE were done in 
the department. After exclusions as per protocol and propen-
sity score matching, 108 patients were enrolled as cases for 
receiving the pre-endoscopy drink. After UGIE was performed, 
four additional patients were excluded (►Fig. 4). Two patients 
had severe esophagitis precluding good mucosal survey, one 
patient had food residue in stomach despite adequate fasting 
and was later diagnosed to have gastroparesis, another patient 
had no obvious history of gastrointestinal bleed but showed 
altered blood in the stomach from a Mallory-Weiss tear.

For the control group, patients having undergone UGIE 
between October 2019 and December 2019 were considered. 
Total 291 UGIE procedures were performed during this period. 
Among these, 108 controls were selected after considering 
the exclusion criteria and performing the propensity score 

matching. While evaluating the endoscopic images, two addi-
tional patients were excluded due to incomplete endoscopic 
report in one patient (absence of photographs from one or 
more predefined landmarks) and evidence of food residue in 
the stomach on the endoscopic images in one patient (►Fig. 4).

Demography
Both the study groups were matched for mean age (47 vs. 
49 years, p = 0.43), sex distribution (66 vs. 57% males, p = 
0.20), and indications for UGIE. Most common indication for 
UGIE in was dyspepsia (31 and 34%), gastroesophageal reflux 
disease (19 and 16%), and screening or follow-up of patients 
with chronic liver disease (17 and 19%) (►Table 1).

Mucosal Visibility Scores
When evaluated for the primary objective of mucosal visi-
bility score, there was significant difference between the 
two groups at most landmarks. The mean mucosal visibil-
ity score in patients who received a pre-endoscopic drink 
of simethicone with NAC was much better in the esophagus 
(1.14 [0.37] vs. 1.47 [0.62], p < 0.001), gastric fundus (1.10 
[0.30] vs. 1.55 [0.64], p < 0.001), gastric body (1.22 [0.50] vs. 
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1.62 [0.73], p < 0.001), gastric antrum (1.13 [0.37] vs 1.47 
[0.62], p < 0.001), and duodenal bulb (1.13 [0.34] vs. 1.33 
[0.56], p < 0.001) (►Table 2).

However, when seen in second part of duodenum, though 
mucosal visibility score was better with the pre-endoscopy 
drink, the difference was not statistically significant (1.17 
[0.38] vs. 1.28 [0.49], p = 0.10).

Percentage of Patients with “Excellent Preparation”
A score of 1 that meant clear visibility of mucosa with no 
presence of any bubbles or mucous was considered excellent 

as this is the ideal requirement for a good UGIE. Patients who 
had received the pre-endoscopy drink of simethicone with 
NAC had a significantly higher percentage of excellent endo-
scopic preparations in the esophagus (87 vs. 60%, p < 0.001), 
gastric fundus (90 vs. 53%, p < 0.001), gastric body (82 vs. 
53%, p < 0.001), gastric antrum (88 vs. 60%, p < 0.001), and 
duodenal bulb (87 vs. 72%, p < 0.001) (►Table 3, ►Fig. 5).

Percentage of patients with excellent visibility after 
pre-endoscopic drink was also higher in second part of duo-
denum, but the difference did not assume significance (83 vs. 
74%, p = 0.07).

Table 1   Demography

No preparation
(n = 106)

NAC + simethicone
(n = 104)

p-Value

Age, mean (SD), years 47 (16) 49 (16) 0.43

Sex, n (%)

Male 70 (66) 59 (57) 0.20

Female 36 (34) 45 (43)

Indication for procedure, n (%)

Dyspepsia 33 (31) 35 (34) 0.94

GERD 20 (19) 17 (16)

CLD 18 (17) 20 (19)

Anemia 14 (13) 11 (11)

Weight loss 9 (9) 7 (7)

Others 12 (11) 14 (14)

Abbreviations: CLD, chronic liver disease; GERD, gastroesophageal reflux disease; NAC, N-acetylcysteine; SD, standard deviation.

Fig. 5  Effect of pre-endoscopy drink on endoscopic visibility.



16 Pre-Endoscopy Simethicone and N-Acetylcysteine  Anikhindi et al.

Journal of Digestive Endoscopy  Vol. 12  No. 1/2021  ©2020. Society of Gastrointestinal Endoscopy of India.

Table 3   Percentage of patients with excellent preparation

No preparation
(n = 106)

NAC + simethicone
(n = 104)

p-Value

Esophagus, n (%) 63 (60) 90 (87) < 0.001

Stomach, n (%)

Fundus 56 (53) 93 (90) < 0.001

Body 56 (53) 85 (82) < 0.001

Antrum 63 (60) 91 (88) < 0.001

Duodenum, n (%)

Bulb 76 (72) 90 (87) < 0.001

D2 78 (74) 86 (83) 0.072

Abbreviation: NAC, N-acetylcysteine.

Table 2   Mucosal visibility score

No preparation
(n = 106)

NAC + simethicone
(n = 104)

p-Value

Esophagus, mean ± SD 1.47 (0.62) 1.14 (0.37) < 0.001

Stomach, mean ± SD

Fundus 1.55 (0.64) 1.10 (0.30) < 0.001

Body 1.62 (0.73) 1.22 (0.50) < 0.001

Antrum 1.47 (0.62) 1.13 (0.37) < 0.001

Duodenum

Bulb 1.33 (0.56) 1.13 (0.34) < 0.001

D2 1.28 (0.49) 1.17 (0.38) 0.10

Abbreviations: NAC, N-acetylcysteine; SD, standard deviation.

Adverse Events
No adverse events attributable to the pre-endoscopy drink 
were seen. All patients tolerated the procedure well and there 
were no instances of vomiting, aspiration, or intolerance.

Discussion
This was an investigator blind comparative study of the impact 
of a pre-endoscopy drink consisting of NAC + simethicone in 
improving mucosal visibility during routine UGIE in Indian 
patients at a tertiary high-volume referral center.

As followed routinely in most Indian centers, mandatory 
fasting for 6 to 8 hours prior to UGIE was followed until recently 
at our hospital. However, despite periods of recommended fast-
ing, we routinely encountered a lot of air bubbles and mucus 
impairing mucosal visibility in most of our UGIE procedures. 
This was especially counter-productive during procedures like 
NBI and EMR or ESD as fine mucosal characterization is required 
for delineation and characterization of subtle lesions.14

While fasting helps in clearing the food residue from gas-
troduodenal lumen, it does not help in reduction in air bub-
bles and mucus. Bubbles are produced due to trapping of gas 
in the water molecules present in the gastrointestinal lumen. 
Gas in the gastrointestinal tract is derived either from swal-
lowed air or during fermentation by gut microbiome. Around 
20 mL of gas is present normally in the gastric lumen.15

Normally a viscous mucus gel overlies the gastric mucosa 
that is made up of  95% water and 5% cross-linked glycopro-
teins.16 The glycoprotein component keeps the mucus in vis-
cous and fluidic state. With fasting, the glycoprotein content 
declines, as seen in rat models thus reducing the fluidity of 
the mucus layer.17 This is one of the possible reasons why we 
often encounter sticky mucus during UGIE in fasting patients. 
This kind of mucus is often difficult to flush. Use of water 
alone for flushing mucus has been found ineffective and in 
fact detrimental for clearance.10

Simethicone is a combination of dimethicone (silicone 
oil) and hydrophobic silica particles. It leads to a reduc-
tion in surface tension, surface viscosity, and hydropho-
bicity at the mucosal surface.18 The air bubbles coalesce 
and disperse easily due to a reduction in surface tension, 
while the simethicone solution easily disperses along the 
surface. Simethicone is not absorbed and is virtually inert. 
It has been routinely advocated for improving the visibil-
ity not only for UGIE but also for colonoscopy and video 
capsule endoscopy.19,20 Recently, there has been a concern 
regarding use of simethicone in the water bottle of flushing 
pump due to evidence of biofilm formation that may act as 
a nidus for microorganisms and interfere with endoscope 
reprocessing.21 However, the technique of using simethicone 
as an orally taken solution is safe and does not damage the 
endoscope(s).22
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We thus present a simple technique of improving the 
mucosal visibility by using a pre-endoscopic drink of NAC 
+ simethicone. To the best of our knowledge, this is the 
first Indian study evaluating the outcomes of a simple 
pre-endoscopy preparation. It is easily available, cheap, 
convenient to administer, well tolerated, and very effective. 
Shifting from conventional unprepared UGIE to adequately 
prepared UGIE is the need of the hour, especially in India, 
now that we are in steadily incorporating advanced diag-
nostic and therapeutic procedures like NBI, EMR, and ESD in 
most of our endoscopy centers.

Not only does this preparation improve mucosal visibil-
ity, but also increases lesion detection rate,8 it also cuts down 
on the operator time and reduces the need for frequent and 
sustained water flush.9 These are also useful attributes as 
they could optimize the efficiency of most of our endoscopy 
units that are understaffed and overburdened. Water flush-
ing alone is usually counterproductive as it only spreads 
the mucus over a wider area without dissolving it. Time 
and effort saved in clearing the endoscopic field by frequent 
flushing could rather be utilized for improved lesion detec-
tion and careful assessment.

Our study has a few drawbacks. We could not compare 
the mucosal visibility in every individual patient prior to pre-
medication to assess the impact of individual preparations. 
Though it was a retrospective study, we took an adequately 
matched control group. The endoscopists were not blinded to 
the preparation given, but this was unlikely to affect the study 
outcome as the only job of the endoscopist was to take stan-
dard images as per departmental protocol prior to use of water 
flush. The investigator who analyzed the images was blinded 
and this was the most important part. The time difference due 
to preparation was not studied as it was difficult to accurately 
measure accurate endoscopy time in busy schedule. Moreover, 
time taken for UGIE would also differ between operators and 
indications; hence, it might not be an ideal representation.

In conclusion, we would recommend a pre-endoscopy 
drink of NAC with simethicone prior to all elective UGIE 
procedures. The study suggests usefulness of NAC with 
simethicone in improving mucosal visibility and warrants 
further investigation for effectiveness in a prospective trial 
and eventual application as a standard of care.
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