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Does the Addition of Melatonin to Quadruple 
Therapy Increases the Eradication Rate 
of Helicobacter pylori? A Double-Blind 
Randomized Clinical Trial 

INTRODUCTION
H.pylori is a highly motile gram-negative bacterium that colonizes 
the mucus layer of the stomach. It is one of the most common 
pathogens in humans. It has been recognized as the principle cause 
of peptic ulcer disease and the main risk factor in the development of 
gastric cancer [1]. It has been shown that the eradication of H.pylori 
is associated with an increased rate of peptic ulcer healing and a 
reduced risk of gastric cancer. Standard triple therapy, which includes 
a Proton Pump Inhibitor (PPI) and two antibiotics, is recommended 
as the first-line eradication of H.pylori in clinical guidelines worldwide 
[2,3]. Increasing rates of antibiotics resistance presents challenges 
in maintaining optimal eradication rates. Additionally, adverse effect 
profiles of therapeutic regimens are important and must be addressed 
to increase adherence rates [4]. Several options for enhancing the 
eradication rate of H.pylori have been evaluated such as changing 
combinations or durations of regimens, adding adjuvant medications, 
or developing new molecules or agents [5]. Melatonin or MEL 
(N-acetyl-5-methoxytryptamine) is a compound, synthesized mainly 
by the pineal gland in the human brain. The main action of MEL is 
the regulation of circadian day-night rhythm and seasonal bio-rhythm 
by classical chronobiology. There is also evidence that MEL could 
act as a potent direct antioxidant, a chemo-toxicity reducing agent, 
and a putative anti-ageing substance [6]. High amounts of MEL are 
also found in enteroendocrine cells of gastrointestinal mucosa. The 
amount of MEL in the gut is about 400 times more than the content of 
MEL in the pineal gland [7]. Benefits of MEL have been reported in the 
gastrointestinal tract against various irritants, and in healing various 
lesions like stomatitis, oesophagitis, and peptic ulcers. The major 
mechanism of anti-ulcer action of MEL includes its cytoprotection, 
which is a result of its antioxidant and free radical scavenger activity 

[8]. Klupinska et al., reported that nocturnal secretion of MEL is higher 
in subjects with asymptomatic infection of H.pylori than in patients 
infected by H.pylori who had ulcer-like dyspepsia or duodenal ulcers. 
They have concluded that lower nocturnal secretion of MEL may play 
a role in the pathogenesis of upper gastrointestinal disorders [9]. The 
antioxidant potential and immunomodulatory adjuvant activities of 
MEL have been evaluated in patients infected with H.pylori. In these 
patients, the levels of mRNA expression of Arylalkylamine-N-Acetyl 
Transferase (AA-NAT) and Acetyl Serotonin Methyl Transferase (ASMT) 
were estimated in gastric mucosa and found to have decreased 
[10]. Chojnacki et al., demonstrated that the decreased expression 
of MEL-synthesizing enzymes (AA-NAT and ASMT) in patients with 
symptomatic H.pylori infection returns to a normal level after the 
eradication of bacteria [11].

In a clinical trial, Celinski et al., concluded that adding MEL or 
tryptophan to omeprazole treatment significantly accelerates the 
healing rate of H.pylori-infected chronic gastroduodenal ulcers 
over that achieved with omeprazole alone [12]. As a result, we can 
hypothesise that MEL, as an adjuvant to the eradication regimen 
of H.pylori, may improve the eradication rate of H.pylori. Therefore, 
we conducted a double-blind randomized clinical trial to assess the 
efficacy and safety of MEL as an adjuvant to standard quadruple 
therapy for the eradication of H.pylori infection. 

MATERIALS AND METHODS
This randomized clinical trial was conducted in two referral centers 
of gastroenterology, affiliated to the Shahid Beheshti University of 
Medical Sciences and Baqhayatallah University of Medical Sciences, 
Tehran, Iran from August 2016 to April 2017. The clinical trial was 
registered in IRCT as IRCT2016082111192N5 and the ethical 
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ABSTRACT
Introduction: The failure in eradication of Helicobacter pylori 
(H.pylori) using standard treatments is a common concern all 
over the world. Limited data have shown efficacy of melatonin 
against H.pylori in vitro. We hypothesise that, melatonin as 
adjuvant to quadruple therapy may improve H.pylori eradication 
rate.

Aim: To evaluate additive effects of melatonin combined with a 
quadruple therapy for the eradication of H.pylori.

Materials and Methods: This was a double-blind, placebo-
controlled, randomized clinical trial. The trial comprised a 14-
days, quadruple eradication regimen (omeprazole 20 mg twice 
daily; bismuth subsalicylate 525 mg four times daily; amoxicillin 
1000 mg twice daily; and metronidazole 500 mg twice daily) 

supplemented with melatonin 3 mg/d (MEL group) or a com

parable placebo (placebo group) without melatonin. The data 

were analysed using the SPSS version 19 and p-values less 

than 0.05 was considered statistically significant.

Results: Eradication rates of intention-to-treat analysis (ITT; n = 

118) were 73% in the MEL group and 65% in the placebo group. 

Eradication rates of per protocol analysis (PP; n = 98) were 80% 

and 79% in the MEL and placebo groups, respectively. There 

was no significant difference between the two groups either by 

ITT or PP analysis (p = 0.74 and p = 0.91, respectively).

Conclusion: According to the result of the trial, MEL 3 mg/d 

does not have an additive effect on the eradication of H.pylori 

infection.
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patients were included in the Per Protocol (PP) analysis. Eradication 
rates of both groups are shown in [Table/Fig-3]. Although eradication 
rates in the MEL group were a little higher than in the placebo group 
(73% versus 65% in ITT; 80% versus 79% in PP), analysis showed 
that there is no significant difference between the ITT and PP groups 
(p= 0.74 and p = 0.91, respectively). Two patients in the MEL group 
dropped out during the study because of nightmares and anxiety. 
All the 98 patients (in the PP analysis) had an adherence rate of 
more than 80%. Except two cases who experience anxiety and 
nightmares during the study in MEL group, there were not any 
ADRs in studied patients.

DISCUSSION
In recent years, the eradication rate for H.pylori has decreased; 
recent studies have shown that the eradication rate has 
dropped below 85% in the US and in Europe [16]. Failure in the 
eradication of H.pylori in Iran has been reported in a systematic 
review by Khademi et al., [17]. They have reported that rates of 
H.pylori resistance to various antibiotics including metronidazole, 
clarithromycin, amoxicillin, tetracycline, ciprofloxacin, levofloxacin, 
and furazolidone were 61.6%, 22.4%, 16.0%, 12.2%, 21.0%, 
5.3%, and 21.6%, respectively [17]. Therefore, optimizing H.pylori 
eradication therapy remains an ongoing challenge. One strategy is 
the addition of an adjuvant to the eradication regimen of H.pylori in 
order to increase the rate of eradication. Nseir et al., have evaluated 

committee’s approval was obtained from the Shahid Beheshti 
University of Medical Sciences as per the provisions of Helsinki [13]. 
Also, all the subjects signed consent form in Persian language after 
the study procedures were thoroughly explained. Patients with any 
kind of upper gastrointestinal disorders who were H.pylori positive 
and eligible for eradication were selected for the study. 

Diagnosis of H.pylori was determined by a rapid urease test via an 
endoscopy {Pronto Dry (GASTREX, Warsaw, Poland)}. Exclusion 
criteria included refusal to enter the study; being under 18 years of 
age; presence of severe comorbidities; history of gastric surgery; 
prior H.pylori eradication therapy; intake of any antibiotics; PPIs; 
histamine (H2) receptor blockers; bismuth salts taken within the last 
month; being allergic toward any of the antibiotics used in the study; 
active upper gastrointestinal bleeding; and pregnant or breastfeeding 
women. Each participant completed a questionnaire which included 
their demographic data. Eligible patients (put randomly in a 1:1 
proportion, using a sealed envelope containing a therapeutic option 
derived from a computer-generated randomization table) were 
to receive one of the following treatments – a 14-day quadruple 
therapy regimen consisting of omeprazole 20 mg twice daily, 
bismuth subsalicylate 525 mg 4 times daily, amoxicillin 1000 mg 
twice daily, and metronidazole 500 mg twice daily supplemented 
with MEL 3 mg (MEL group) or a placebo, which was identical (14 
days quadruple therapy regimen) to active MEL (placebo group) 
in order to assess concealed allocation. This is the most frequent 
quadruple therapy administered by Iranian gastroenterologists. 
Both the active treatment and the placebo were taken orally on a 
daily basis for 14 days. 

Eradication of H.pylori was evaluated, 28 days after the treatment 
course was completed, by a stool antigen test. A positive result on the 
stool antigen test, 28 days after completion of therapy, identifies pati
ents in whom the eradication of H.pylori has been unsuccessful [14].

Patients’ adherence and ADRs were determined in studied patients. 
Therapy adherence was considered in patients who reported that 
they took more than 80% of their tablets. A pharmacist was the 
only person with knowledge of the assignment code and she had 
no contact with the study staff. She also checked the adherence 
and ADRs of all patients over the phone upon completion of the 
14-days therapy. 

The sample size of each group was calculated according to our data, 
which showed that the eradication rate through quadruple therapy in 
Iran was 70% [15]. Using 80% power (β =80%) at a 5% significance 
level (α =0.05), a 30% difference was detected in eradication rates 
between quadruple therapy with MEL or with placebo. At least 84 
patients were necessary for this trial (42 in each group). The data 
were analysed using the SPSS version 19 (IBM SPSS, Chicago, IL, 
USA). The Chi-square test for categorical variables and student’s 
t-test or Mann-Whitney test for continuous variables were used for 
testing differences between the two groups. A significance level of 
<0.05 was used in this test.

RESULTS
Among the 125 eligible patients initially enrolled in this trial, seven 
were excluded due to their refusal to participate; as a result, a total 
of 118 patients participated in this study. The mean age of the 
participants was 46.6±15.1 and 56.1% were females. The flowchart 
of participants throughout the study is shown in [Table/Fig-1]. 
[Table/Fig-2] provides clinical variables for the MEL and placebo 
groups. There was no significant difference in mean age between 
the two groups (p = 0.62). Also, the two groups had similar gender 
distribution; the MEL group had 56.8% males and the placebo 
group had 43.1% males (p = 0.86). Also, no significant differences 
were noted in smoking habits and diagnosis between the MEL and 
placebo groups (p =0.85 and p= 0.52, respectively). 

A total number of 118 patients undergoing H.pylori eradication 
regimen were included in the Intention To Treat (ITT) analysis and 98 

Total 
(n=118)

MEL group 
(n=59)

Placebo 
group 
(n=59)

p

Mean Age (±SD) 46.6±15.1 47.2±16.3 45.7±13.5 0.62

Sex (Female/ Male) 50/68 24/35 26/33 0.86

Smokers (No/Yes) 103/15 54/5 49/10 0.85

Diagnosis (NUD/ PUD) 96/22 50/9 46/13 0.52

[Table/Fig-2]:	 Demographic data of studied patients.
NUD: Non Ulcer Dyspepsia, PUD: Peptic Ulcer Disease

Variable

Quadruple therapy plus 
MEL

Quadruple therapy plus 
placebo

p
Patients (n)

Eradication 
rate %

Patients (n)
Eradication 

rate %

ITT 59 73% 59 65% 0.74

PP 55 80% 43 79% 0.91

[Table/Fig-3]:	 Eradication rate of patients via ITT and PP analysis.
ITT: Intention To Treat, PP: Per Protocol

[Table/Fig-1]:	 Flow chart of the study.
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the effect of adding simvastatin to the triple regimen in order to 
determine whether this adjuvant agent will improve the eradication 
rate. Although the mechanism of anti-H.pylori effect of simvastatin 
has not yet been understood, they have reported that the addition 
of simvastatin to standard triple therapy significantly improves 
the eradication rate of H.pylori eradication [18]. The beneficial 
gastroprotective effect of MEL has been reported on experimental 
animals [19,20]. Limited data are available regarding the effect of 
MEL on the eradication of H.pylori in humans. This trial has been 
conducted to determine the effect of MEL on the eradication rate 
of H.pylori. Studied patients were similar in terms of mean age, sex, 
smoking habits, and diagnosis. 

Osadchuk et al., have evaluated the effect of adding MEL 3 mg/d to 
a triple therapy (amoxicillin, clarithromycin, and omeprazole) in 100 
patients diagnosed with duodenal ulcers who were H.pylori positive. 
The patients continued MEL consumption for two months. It was 
shown that the introduction of MEL in the triple therapy increases 
the efficacy of H.pylori elimination and accelerates duodenal ulcer 
cicatrisation [21]. However, in our study, patients continued MEL only 
during quadruple therapy (two weeks). Perhaps a shorter duration 
of MEL usage does not lead to any benefit in the MEL group in our 
study as compared to the study by Osadchuk et al. Like Osadchuk 
et al., we also administered the same dose (3 mg/d) in addition to a 
quadruple therapy in the present trial. It is possible that this dose is 
not strong enough for a positive response. For example, Celinski et 
al., have compared the effects of administration of 10 mg/d of MEL 
plus omeprazole 40 mg/d versus omeprazole 40 mg/d in limited 
patients with peptic ulcer disease who were H.pylori positive. They 
reported a better acceleration of ulcer healing in the combinational 
group. Unfortunately, they have not reported the eradication rate of 
H.pylori in their study [12]. A low oral bioavailability (between 9% 
and 33%) has been reported for MEL in pharmacokinetic studies. 
This may be a result of poor absorption from gastrointestinal tract, 
an extensive first pass metabolism in the liver, or from a combination 
of both [22]. 

Also, there are some factors that affect the MEL level in a human 
body. For example, Ursing et al., have concluded that smoking may 
change the MEL level [23], although patients had similar smoking 
habits in our study. Further studies need to evaluate wheather an 
increase in MEL usage can increase the eradication rate of H.pylori 
or not. 

CONCLUSION
We have concluded that MEL in a dose of 3 mg/d added during a course 
of quadruple therapy (including bismuth, amoxicillin, metronidazole, and 
omeprazole) could not increase the eradication rate. 
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