case report

MELATONIN FOR THE TREATMENT OF
GASTROESOPHAGEAL REFLUX DISEASE

Melvyn R. Werbach, MD

The enterochromaffin cells of the gastrointestinal (GI) tract
secrete 400 times as much melatonin as the pineal gland; there-
fore, it is not surprising that research is finding that this indole
plays an important role in GI functioning. In animal studies, it
protects against GI ulcerations, and randomized clinical trials
suggest its efficacy in treating functional dyspepsia and irritable
bowel syndrome. Melatonin administration has been shown to
protect against esophageal lesions in animals. Moreover, in a
randomized, single-blind clinical trial of subjects with gastroe-
sophageal reflux disease (GERD), the combination of melatonin
with other natural supplements was found to be superior to
omeprazole, a proton pump inhibitor (PPI). Its administration as
a single treatment for GERD has not been previously reported.
A 64-year-old Caucasian female who required treatment
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astroesophageal reflux disease (GERD) can be

defined as symptoms of mucosal damage pro-

duced by the abnormal reflux of gastric contents

into the esophagus.' It is one of the most common

diseases in the Western world.* For adults in the
United States, symptoms of esophageal reflux are reported to
occur in 44% of the population once a month,’ in 20% once a
week,* and in about 10% daily.”

Medical treatment has focused on combating stomach
acid, the primary cause of inflammation of the esophageal
mucosa. Proton pump inhibitors (PPIs) are currently the most
potent acid suppressants and are a major source of income for
the pharmaceutical industry. In the United States only the lipid
regulating drugs have greater sales.®

Despite the popularity of PPIs, there are a growing number
of concerns about their safety. Their long-term safety is not com-
pletely known, as studies investigating their long-term use have
followed up their subjects for no more than 10 years.’ In addition
to common side effects (such as headaches, nausea, and diar-

with a PPI for symptoms of GERD wished to substitute a natu-
ral treatment because of the risk of worsening her osteoporosis.
She experienced a return of symptoms following each of three
20-day trials of a proprietary blend of D-limonene when
attempts were made to discontinue the PPI. She then under-
went a trial of a natural formula consisting of melatonin 6 mg,
5-hydroxytryptophan 100 mg, D,L-methionine 500 mg, betaine
100 mg, L-taurine 50 mg, riboflavin 1.7 mg, vitamin B; 0.8 mg,
folic acid 400 pg, and calcium 50 mg. After 40 days, the PPI was
withdrawn without a return of symptoms. Subsequently, an
attempt to reduce melatonin to 3 mg resulted in symptoms,
while all other ingredients were withdrawn with minimal symp-
toms during 10 months of follow-up. (Altern Ther Health Med.
2008;14(4):54-58.)

rhea) that cease as soon as medication is stopped, they may be
associated with a number of longer lasting adverse effects, which
may be due to their profound acid suppression and the elevated
level of gastrin that results from it. These include a significant
increase in risk for hip fracture. For example, a large case-control
study found a 44% increase in hip fracture risk in patients over
age 50 who had received PPIs for more than 1 year. For those
who received high doses, the risk increased 2.6 times.”

Another case-control study found that patients receiving
PPIs had a 50% increase in risk for community-acquired pneumo-
nia. In contrast to the increasing risk for hip fracture with contin-
ued intake of PPIs, patients who started ingesting PPIs within the
past week had the greatest elevation in risk (500%), and the risk
decreased over time to 33%." Similarly, the use of PPIs is associat-
ed with an increased risk of Clostridium difficile-associated diar-
rhea among hospital patients.’ PPIs are also the most common
cause of drug-related acute interstitial nephritis,” and there is
compelling evidence that PPIs may cause myopathies."

Hypergastrinemia causes rebound hyperacidity when the
drug is stopped, and animal studies suggest that it may eventu-
ally cause enterochromaffin-like cell hyperplasia and carcino-
ids,” whereas drug-induced gastric hypoacidity increases gut
bacterial infections and may possibly increase the risk of viral
and prion infections.”

Finally, gastric acid is needed for the proper absorption of
several important nutrients, and thus potent acid suppression
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may provoke deficiencies. Vitamins whose absorption is acid-
dependent include vitamin B,," and vitamin C.* Acid-
dependent minerals include calcium, iron, magnesium,
phosphorus, and zinc.*

There is thus a need for a safer approach to treating GERD.
This article presents the first report of melatonin administration
as a treatment for the symptoms of GERD and reviews the evi-
dence for the efficacy of the indole in this disorder.

Melatonin is widely recognized as a pineal hormone. Most
healthcare professionals are unaware, however, that this indole is
secreted not only in the pineal gland but also in the gut. In fact,
the quantity of melatonin secreted by the enterochromaffin cells
in the gastrointestinal (GI) tract is 400 times that of the pineal.®
In contrast to pineal melatonin, the release of GI melatonin
appears to be related to the periodicity of food intake."

Compared to pharmaceuticals, melatonin is tolerated
extremely well.” One study found no harmful side effects at doses
as high as 60 mg daily.” In a safety analysis that included 487
participants in 10 studies, 9 of which were randomized con-
trolled trials, the occurrences of the most commonly reported
adverse events (headache, dizziness, nausea, and drowsiness) did
not differ significantly from those associated with placebo."

Due to its immunostimulating effects,” however, melatonin
should be avoided by people with autoimmune disorders and,
due to its possible effects on female hormones, it is not recom-
mended for pregnant or nursing mothers. Moreover, although it
has been found to be relatively safe over the short term (days to
weeks), its safety over the long term has not been established.”

Melatonin has been shown to protect against GI ulcerations
by several actions. It is a potent antioxidant,” it inhibits the
secretion of hydrochloric acid and pepsin,* and it stimulates the
immune system."” These actions increase microcirculation and
promote regeneration of the luminal epithelium."

Randomized clinical trials have found melatonin to be effec-
tive in treating functional dyspepsia, a disorder of the upper GI
tract. Functional dyspepsia was studied in 60 patients aged 19 to
39 years without Helicobacter pylori.** The patients randomly
received either melatonin 5 mg in the evening or placebo. Both
groups were on an equivalent diet and were only to take an alka-
line drug in case of abdominal pain. After 12 weeks, the dyspep-
tic symptoms completely subsided in 17 patients (56.6%) in the
melatonin group, and another 9 patients (30%) showed a partial
improvement. This contrasted with the placebo group, in which
93.3% failed to improve. Multivariate analysis indicated that
melatonin correlated independently with significantly improved
patient health. Past infection with H pylori decreased the positive
effect of melatonin.”

Two studies also found melatonin to be effective in treating
a lower GI disorder, namely irritable bowel syndrome (IBS).
Findings from both suggest that the indole’s efficacy was not due
to improvements in sleep, anxiety, or depression. In the first
study, 17 female patients randomly received either 3 mg of mela-
tonin each evening or placebo for 8 weeks, followed by a 4-week
washout period, and then melatonin or placebo in reverse order

for another 8 weeks. Improvements in mean GI symptom scores
(but not anxiety/depression or sleep scores) were significantly
greater after treatment with melatonin than after placebo (3.9 vs
1.3; P=.037). The percentage of patients achieving a mild-to-
excellent improvement was also greater after the melatonin-
treatment arm (88% vs 47%; P=.04).%

In the second study of IBS patients, this time of patients
with sleep disturbances, 40 patients (24 female) aged 20 to 64
years randomly received either 3 mg of melatonin or placebo at
bedtime for 2 weeks. Compared with placebo, melatonin signifi-
cantly decreased mean abdominal pain score (2.35 vs 0.70;
P<.001) and increased mean rectal pain threshold (8.9 vs -1.2
mm Hg; P<.01). Bloating, stool type, stool frequency, and anxiety
and depression scores were similar after treatment in both
groups. Moreover, sleep parameters were unchanged.”

Evidence that melatonin specifically protects against esoph-
ageal damage comes from a study of acute esophageal injury in
rats in which the esophagus was perfused with an acid-pepsin-
bile solution. Pretreatment with melatonin was found to prevent
esophageal injury in a dose-dependent manner.” Compared to
healthy subjects, subjects with GERD found to have esophageal
lesions also have diminished nocturnal melatonin secretion,
although subjects with symptoms of GERD but normal esopha-
geal findings have elevated nocturnal melatonin secretion.” This
suggests that in populations prone to esophageal reflux disease,
reduced melatonin secretion may fail to protect the esophageal
mucosa from ulceration due to the adverse effects of acid-pepsin
and bile salts.

Although no previous human study has provided melatonin
as a single therapeutic agent to subjects with GERD, it was
included as part of a nutritional formula in a randomized, single-
blind, experimental study.”

Patients with heartburn, regurgitation, dysphagia, and chest
pain were enrolled in the study if they experienced at least 1 peri-
od of moderate-to-very-severe heartburn or regurgitation in the
7 days prior to the experimental treatment. In addition to 6 mg
of melatonin, the formula contained several other nutrients.
These ingredients, their dosages, and the author’s rationales for
them are as follows:

L-tryptophan (200 mg), vitamin B, (25 mg), and vita-
min B, (50 mcg) may alleviate acute pain due to
enhanced availability and/or efficacy of the neuroin-
hibitors noradrenaline and serotonin. Folic acid 10 mg
protects against GI cancers. These substances, in combi-
nation with betaine (100 mg) and methionine (100 mg),
probably induced synthesis of S-adenosyL-L-methionine
(SAMe), a methyl donor with anti-inflammatory and
analgesic activity, which has successfully treated gastric
ulcer in animals.”

A total of 351 patients entered the study. After randomiza-
tion, 176 patients received the formula (group A), and 175
patients received 20 mg omeprazole (group B), each taken after

Melatonin for the Treatment of GERD

ALTERNATIVE THERAPIES, jul/aug 2008, VOL. 14, NO. 4 55




the evening meal for 40 days. Before the study 18.2% of patients
in group A vs 10.8% of patients in group B had received medica-
tion for reflux disease. No other medication was allowed for the
duration of the study.

Seven days after starting the formula, all subjects in group A
reported symptom relief, and by the end of the study (following
40 days of treatment), all subjects in group A rated themselves as
markedly improved (ie, asymptomatic). Of the 176 subjects, 159
(90%) noted what they described as either somnolence or sleep
improvement.

In group B, 115 subjects (65.7%) reported symptom relief 9
days after starting omeprazole treatment, and 2.3% reported par-
tial relief (ie, slight improvement); the remainder reported no
change. Two subjects in the group (1.1%) withdrew from the
study because of persistent headache. Moreover, 7 subjects (4%)
noted diarrhea, 4 subjects (2.3%) noted somnolence or sleep
improvement, and 3 subjects (1.7%) noted hypertension.

Following completion of the randomized study, the 60 sub-
jects (34.3%) in group B who reported persistence of their symp-
toms received the formula for 40 days. All subjects in this
subgroup reported disappearance of all GERD symptoms by the
end of the 40-day period.”

Although he was impressed by the results of this study, the
author was suspicious that melatonin was the key ingredient of
the formula. Through the means of an unblinded case study, he
conducted a preliminary investigation of the efficacy of mela-
tonin alone as a treatment for GERD.

CASE REPORT

The patient was a 64-year-old Caucasian female who, after
fasting since the previous night’s dinner, experienced a sudden
episode of severe pain in her chest and up into her mouth around
1 PM. She ate food and the pain largely dissipated, although
slight discomfort remained.

She received a medical evaluation 2 days later and was start-
ed on 40 mg daily of pantoprazole, a PPI, with full symptom
relief. Two weeks later, however, mild pain returned in the same
areas despite continuation of the medication. She took calcium
carbonate 1000 mg, and the symptoms stopped.

Concerned that pantoprazole might not fully control symp-
toms and that long-term use of a PPI could worsen her osteopo-
rosis, her physician decided to attempt to substitute a natural
treatment. The plan was to first add the natural treatment for a
period of time and then to attempt to discontinue medication in
the hope that symptoms would not return.

D-limonene was selected for the initial trial and was provid-
ed in the form of a proprietary extract of orange peel (Citrus sin-
ensis) that was standardized to contain a minimum of 98.5% of
D-limonene. This selection was made because although there are
no published studies, the manufacturer has reported excellent
results in its proprietary study. Specifically, 89% of 19 subjects in
the manufacturer’s study reported resolution of most of their
gastric distress after taking one 1000-mg gelcap of standardized
D-limonene every other day.

In the controlled, double-blind, second phase of the study,
22 subjects randomly received either the standardized extract or
placebo. Seventy-five percent of subjects receiving standardized
D-limonene reported significant relief after 2 weeks compared to
20% of those receiving placebo. No adverse effects were reported,
and some participants reported relief lasting up to 6 months
(Willette RC, Barrow L, Doster R, Wilkins J, Wilkins JS, Heggers
JP, unpublished data).

The patient was placed on the manufacturer’s recommend-
ed 20-day course of 1000 mg of D-limonene every other day and
stopped pantoprazole following the conclusion of the course of
D-limonene. Ten days later sharp pain suddenly started under
her right breast at 6 PM. She immediately took famotidine 10 mg
(a histamine H2-receptor antagonist) and calcium carbonate
1000 mg, with relief after 15 minutes. She was then switched to
esomeprazole, a PPI, 20 mg daily, and remained asymptomatic.

After being asymptomatic for 12 days, esophagoscopy
showed evidence of a hiatal hernia with minimal gastritis and a
normal duodenum. Gastric biopsies were normal and negative
for H pylori. She was told to continue on esomeprazole 20 mg
daily. After 1 month, she stopped esomeprazole on her own
without a return of symptoms.

Two and a half months later, in order to improve her lipid
profile, she was started on 20 mg daily of lovastatin (an HMG-
CoA reductase enzyme inhibitor which may cause upper GI
symptoms such as nausea, “gas pains,” and chest pain). She
developed “gas pains” 5 days later and took calcium carbonate
1000 mg. Although she had full symptom relief, the next day she
noted moderate pain under her right breast that continued until
she returned to esomeprazole 20 mg daily.

Two further trials of substituting D-limonene for the medi-
cation also were unsuccessful. She was then switched to 20 mg
daily of omeprazole, another PPI, and continued to be totally
asymptomatic.

Eighteen months later, however, she sought a trial of anoth-
er natural treatment. This time she was placed on a combination
of dietary supplements modeled after the formula described ear-
lier in this article.” Ingredients consisted of 5-hydroxytrypto-
phan (5-HTP) 100 mg, a proprietary methionine complex
(consisting of D,L-methionine 500 mg, betaine 100 mg, L-taurine
50 mg, riboflavin 1.7 mg, vitamin B; 0.8 mg, folic acid 400 pg,
and calcium 50 mg) 1 capsule, and melatonin 6 mg, all to be
taken at bedtime. (See the Table for a side-by-side comparison of
the 2 formulas.) Forty days later, she stopped omeprazole with-
out the return of symptoms.

It was decided after 1 month that the combination formula
appeared to be effective, and a series of trials were begun to
attempt to minimize the ingredients of her anti-GERD supple-
ment. Initially, an attempt was made to reduce the melatonin
dosage to half (3 mg) by doubling the dosage of 5-HTP (a mela-
tonin precursor) to 200 mg. She developed nausea for 30 min-
utes, however, around the middle of the next 2 mornings while
still fasting. Omeprazole 20 mg daily was restarted along with
the anti-GERD formula.
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Comparison of Anti-GERD Experimental Formulas
de Souza Pereira anti-GERD Modified anti-GERD Formula
Formula
Melatonin 6 mg Melatonin 6 mg
L-tryptophan 200 mg 5-hydroxytryptophan 100 mg
D,L-methionine 100 mg Proprietary methionine complex:
Betaine 100 mg D,L-methionine 500 mg
Folic acid 10 mg Betaine 100 mg
Vitamin B 25 mg Folic acid 400 pg
Vitamin B,, 50 pg Vitamin B 0.8 mg
Riboflavin 1.7 mg
Calcium 50 mg
L-taurine 50 mg

A second attempt to reduce the melatonin dosage was made
2 weeks later. Omeprazole was discontinued, and melatonin was
reduced again to 3 mg daily, but this time the 5-HTP dosage was
tripled to 300 mg. Around midday the following day, she sud-
denly experienced sharp pain between her breasts and in her
mouth and tongue. Omeprazole 20 mg daily was immediately
restarted, with full symptom relief, and she returned once again
to the initial anti-GERD formula. One month later, she stopped
omeprazole without the return of symptoms.

Next, attempts were made to discontinue the other ingredi-
ents of the anti-GERD formula while continuing melatonin at the
same dosage. First the methionine complex was stopped success-
fully, and then the 5-HTP was stopped successfully, so that her
treatment now consisted solely of melatonin.

Two months later she was on a trip and awoke at 5 AM with
sharp pain between her breasts (7 on a 1-10 scale) that lessened
upon standing. She counted the number of melatonin tablets she
had brought with her and discovered that she had forgotten to take
the supplement the night before. For 1 week she returned to
omeprazole 20 mg daily in addition to melatonin 6 mg at bedtime.

Over the next 6 months of follow-up, she has continued on
melatonin 6 mg at bedtime. Except for 3 episodes of mild sub-
sternal chest pain awakening her during the middle of the night,
she has remained asymptomatic. (During each episode she took
omeprazole 20 mg, experienced full pain relief in about 30 min-
utes, and then returned to sleep.)

DISCUSSION

This appears to be the first published study to record the
successful substitution of melatonin 6 mg at bedtime for the
maximum recommended dosage of a PPI in a patient with
GERD. The report suffers from 2 serious limitations. First, since
it documents only a single case, it provides no indication of
whether the findings can be generalized to other patients.
Second, it fails to control for the placebo effect, so it is not possi-
ble to know whether the active treatment or a concurrent non-
specific factor is responsible for her response.

Perhaps the strongest indication that her response was unlike-
ly to be due to the placebo effect was her discovery after the symp-
toms started that she had skipped taking melatonin the night
before; thus her symptoms occurred even though she thought she
was being protected by the pill. Further evidence suggesting that
her response was not simply a placebo effect was her poor prior
response to multiple trials of D-limonene, another natural agent
that had been presented to the patient in a similar manner.

Asymptomatic on the combination supplement without the
PPI, she was successfully weaned off of all of its ingredients
except for melatonin, for which a 50% decrease in dosage led to
the rapid return of symptoms. We cannot conclude, however,
that the other ingredients were ineffective as it is possible that
they had an initial role in repairing mucosal defenses so that
melatonin alone would become adequate for treatment.

It appears that, through various mechanisms, melatonin
protects the esophageal mucosa from injury due to the assault of
acid reflux. Daily administration appears to be necessary, or
symptoms immediately recur.

Despite its efficacy in preventing symptoms for almost a
year, it is possible that symptoms may recur at a later date, per-
haps due to worsening of the underlying disorder.

This report also addressed the question of whether 5-HTP, a
melatonin precursor, could be substituted for melatonin in
relieving the symptoms of GERD. The oral administration of
L-tryptophan, the immediate precursor to 5-HTP, to chicks and
rats has been found to cause a rapid, dose-dependent elevation of
circulating melatonin, and the major source of the increase in cir-
culating melatonin was not the pineal gland but the enterochro-
maffin cells of the GI tract.” Other studies suggest that this
increase may be roughly 4-fold compared to baseline levels.”*

In the case presented here, an attempt was made to reduce
the initial melatonin dosage by doubling and then by tripling the
dosage of 5-HTP. However, 300 mg of 5-HTP, a dosage usually
considered to be adequate for clinical applications, failed to per-
mit melatonin to be reduced from 6 mg to 3 mg daily, and dis-
continuation of 5-HTP alone did not cause a return of symptoms.
These findings suggest that the usual clinical dosages of 5-HTP
are ineffective as a substitute for melatonin.

CONCLUSIONS

Findings of this single case study in addition to a review of
the literature suggest that melatonin 6 mg at bedtime may be an
effective treatment for GERD with fewer and less serious adverse
effects than acid-reducing medications so long as anti-GERD
medications are (1) continued during the first 40 days of treat-
ment and (2) resumed for at least 1 dose whenever symptoms
recur. Further studies, including randomized controlled trials,
are needed to validate and extend these early findings.
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