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Abstract: Melatonin has the potential to interact with warfarin for many reasons. According to the Micromedex
drug interaction database, melatonin has been associated with bleeding complications and reduced prothrombin time
(PT) in four case reports of patients who received both melatonin and warfarin. However, there is no primary
literature that supports this finding. The objective of this case series is to evaluate potential drug interactions
between melatonin and warfarin. Ten adult patients, who admitted to Massachusetts General Hospital (MGH)
(Boston, MA) between April 2011 and April 2012 and were treated with melatonin and warfarin concurrently, were
evaluated. MGH is a 950-bed teaching hospital. Those 10 patients had changes in INR and PT. They are selected
because they were not on any other medications that have major interactions with warfarin, did not receive other
anticoagulants, chemotherapy, as needed or 1 dose of melatonin during their hospital stay. The Drug Interaction
Probability Scale (DIPS) was used to evaluate the potential drug interaction, and the following outcomes were
recorded for each patient: bleeding events, INR, PT, albumin, and LFTs. The 10 patients were 54 years old or older
and the duration of concurrent administration of both medications ranged from 2 to 10 days. Melatonin dose was
stable in all 10 patients while warfarin dose had changed (increased/ decreased) in some patients. Both INR and PT
increased in most patients during concurrent administration of melatonin with warfarin and no bleeding events have
been noted. By calculating DIPS score for each patient, we found that 6 patients experienced possible drug
interaction, 2 had probable drug interaction, and 2 had doubtful drug interaction. LFTs and albumin were normal in
most patients. In conclusion, concurrent use of melatonin and warfarin may result in INR and PT changes and
affects coagulation activity. Monitoring INR and PT regularly is suggested when both medications are administered
concurrently.

[Ashy N, Shroff K. Evaluation of the Potential Drug Interaction of Melatonin and Warfarin: A Case Series.
Life Sci J 2016;13(6):46-51]. ISSN: 1097-8135 (Print) / ISSN: 2372-613X (Online). http://www.lifesciencesite.com.
6. doi:10.7537/marslsj13061606.

Key words: melatonin, warfarin, interaction, bleeding, INR, PT

1. Introduction administration is associated with lower levels of the
Melatonin (N-acetyl-5-methoxytryptamine) is an coagulation measures FVIII: C and fibrinogen. In
endogenous neurohormone secreted by the pineal other word, higher melatonin plasma concentration
gland during the dark hours of the day-night cycle can predict lower plasma levels of coagulation
(Dollins, 1994) (Tzischinsky, 1994)."% It binds to measures.'’
MT1 and MT2 melatonin receptors in the According to the Micromedex (drug interaction)
suprachiasmatic nucleus of the hypothalamus, which database, concurrent use of melatonin and warfarin
contributes to its sleep-promoting and sleep/wake may result in an increased risk of bleeding''. Thus,
rhythm regulating effects (Srinivasan, 2009).’ Micromedex recommends avoiding concomitant use
Exogenous melatonin is commonly used to treat sleep of melatonin and warfarin and if both medications are
disorders or insomnia related to jet lag or shift-work taken concomitantly, it is necessary to frequently
cycle.* monitor a patient’s international normalized ratio
Endogenous melatonin may also produce anti- (INR), prothrombin time (PT), and signs and
thrombotic, antioxidant and anti-inflammatory symptoms of excessive bleeding. Also, if the patient is
activity, which could favorably influence coronary taking a consistent dose of melatonin of a consistent
artery disease (CAD) (Carrillo-Vico, 2005), and standardized brand, it is recommended to adjust
(Claustrat, 2005) (Dahm, 2006).>7 In vitro studies the warfarin dose. This recommendation is based on
showed that melatonin can cause inhibition of platelet the fact that melatonin has been associated with
aggregation (Del Zar, 1990) (Kornblihtt, 1993).*° bleeding complications and reduced PT in four case
Additionally, a placebo-controlled study in healthy reports of patients who received both melatonin and
young men showed a dose-response relationship warfarin (Herxheimer, 2002)."* Case 1 was for an 84-
between melatonin plasma concentration and year-old male who took warfarin while using

10

coagulation activity (Wirtz, 2008). Melatonin melatonin for 8 days. As a result, he had purpura, eye
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hemorrhage, and reduced PT. Case 2 was for a 51-
year-old female who took melatonin with warfarin for
5 days. She had a nose bleed and a decrease in PT.
Case 3 was a 48-year-old male, who took 10
milligrams of melatonin with warfarin and had a
decrease in PT. Case 4 was a 72-year-old female who
took melatonin with warfarin for an unspecified
period of time and had a decrease in PT. Two other
cases of patients who took melatonin and warfarin and
had an altered PT were reported with no other
information (Herxheimer, 2002)."> However, there is
no primary literature that supports this finding.

An explanation for this interaction is that
melatonin is metabolized by Cytochromes P450
hepatic microsomal enzymes (CYPs), including
primarily CYP2C19 and CYP1A families (particularly
CYP1A2) and possibly CYP2C9 (Yeleswaram, 1999)
(Faber, 2005). "“'* Melatonin appears to inhibit
CYPIA2 (Scott, 2002) " and induce CYP3A.
Theoretically, when melatonin is administered
concomitantly with drugs metabolized by these
enzymes, this might inhibit the metabolism of these
drugs, resulting in increased serum levels. Warfarin is
metabolized primarily by CYP2C9 (primary
isoenzyme), CYP2C19, CYP2C8, CYP2CIS,
CYP1A2, and CYP3A4, to inactive metabolites.'
Warfarin (R-enantiomer) is metabolized by CYP1A2
while (S-enantiomer) is metabolized by CYP2CO.
However, S-enantiomer has been determined to have
the major pharmacological activities of racemic
warfarin (Kaminsky, 1997)". Given this basis for the
interaction, our aim is to evaluate the potential
interaction between melatonin and warfarin in a
clinical setting.

2. Material and Methods

Ten patients who received melatonin and
warfarin concurrently when admitted to Massachusetts
General Hospital (MGH) between April 2011 and
April 2012 were evaluated after we got approval from
the institutional review board (IRB) of MGH. These

patients had changes in INR and PT while receiving
both medications. We selected these 10 patients
because they were not on any other medications that
have major interactions with warfarin. These patients
also did not receive other anticoagulants,
chemotherapy, as needed or just 1 dose of melatonin
during their hospital stay.

Over each patient’s hospital stay, we observed
each patient’s complete medication list, the
occurrence of bleeding events, such as nose bleeds,
intraocular hemorrhages, and gum bleeds, and the
following laboratory values: routine coagulation
measures, including INR and PT, hemoglobin (Hb),
albumin, and liver function tests (LFTs), including
aspartate aminotransferase (AST) and alanine
transaminase (ALT).

The Drug Interaction Probability Scale (DIPS)
was utilized to evaluate the potential drug interaction
between melatonin and warfarin for each patient
(Horn, 2007)."® DIPS was developed to provide a
guide for practitioners to evaluate drug interaction
causation in specific patients. By calculating the total
DIPS score, each patient was classified into one of
four interaction categories: highly probable, probable,
possible, or doubtful. For each patient, we used
patient’s medical information in medical records
during hospital stay to answer the scale questions.
Also, previous case reports were used as background
information for this potential interaction to answer
some of the scale questions.

3. Results

Ten patients were included in this case series
with ages ranging from 45 to 97 years old (table-1).
Each patient was admitted for different reason. None
of the patients experienced coagulopathy, blood
dyscrasias, hepatic impairment or surgery while
receiving melatonin and warfarin concurrently during
their hospital stay. Albumin and LFTs were normal in
most patients except patient #1 and patient #6 (table-
2).

Table- 1: Baseline characteristics (n= 10)

Age (years) 54 — 97 (median= 75 years old)
Gender Male= 7
Female= 3
Melatonin dose *:
Patients on melatonin dose of Smg/day 9
Patients on melatonin dose of 10mg/day 1

* The usual recommended dose for insomnia: 0.3-5 mg at bedtime has been used (Brusco, 1999) (Haimov, 1995).”° Up to
10mg/ day orally may be used.”! For jet lag, 0.5-8 mg at bedtime is commonly administered on the arrival day at the destination
which can be continued for 2-5 days (Paul, 2010) (Paul, 2004).”*% It was found that doses > 5 mg do not seem to be more

effective than 5 mg doses (Herxheimer, 2002)."

By calculating DIPS score for each patient, we found that 6 patients experienced possible drug interactions, 2
had probable drug interactions, and 2 had doubtful drug interactions.
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Table- 2. Laboratory results for the 10 patients:

Patient #

#1 #2 #3 #4 #5 #6 #7 #8 #9 #10
AST (U/L) 18 NA 32 21 23 85 18 NA NA 37
ALT (U/L) 16 NA 25 13 14 71 (H) 17 NA NA 34
Albumin (g/dl) 2.1 (L) NA 34 3.0 3.0 3.2 (L) 3.4 3.5 NA 3.6

AST: aspartate aminotransferase (reference range= 10 to 34 U/L), ALT: (reference range=10-40 U/L for male and 7 to 35 U/L
for female), albumin (reference range= 3.4 to 5.4 g/dl) (Hutchison, 2011). %

L: low vale, H: high value, NA: not available.

The following characteristics describe the 6
patients who had possible drug interactions. Their
ages ranged from 65 to 79 years old (median= 75
years old), and their duration of concurrent
administration of melatonin and warfarin was between
2 and 10 days (table-3). They were all on a stable dose
of melatonin, while 4 of the patients had their warfarin
dose changed. The 2 patients who were on stable dose
of warfarin had an increase in INR and PT; the 3
patients who had an increase in warfarin dose had an
increase in INR and PT; and the 1 patient who had a
decrease in warfarin dose also had an increase in INR
and PT (table-3). The latter (patient#2) was on
ciprofloxacin, which has a major interaction with
warfarin (Bianco, 1992) (Baillargeon, 2012) **°
according to Micromedex®’; however, it was
discontinued prior to the patient being observed for
this report for melatonin and warfarin administration
concurrently. No bleeding events were noted in this
group.

The following characteristics describe the 2
patients who had probable interaction. Their ages were
91 and 97 years old (median= 94 years old), and their
duration of concurrent administration of melatonin
and warfarin was 2 days. Both patients were on a
stable dose of melatonin but had their warfarin doses
increased. They had an increase in INR and PT, but no
bleeding events were observed (table-3). One of the
patients received 1 dose of levofloxacin, which had a
major interaction with warfarin (Baillargeon, 2012)
(Ravnan, 2001)***® according to Micromedex®’, two
days before starting melatonin (patient #7) (table-3).
The other patient had a surgery and hemorrhagic
stroke on a previous admission (patient #8) (table-3).

The remaining 2 patients who had doubtful
interactions were both 54 years old. Their duration of
concurrent administration of melatonin and warfarin
was 2 and 3 days. Both patients were on stable doses
of melatonin. One patient was on s dose of warfarin
and the other patient had a decrease in warfarin dose.
However, both patients had a decrease in INR and PT
for unknown reasons, and no bleeding events were
observed (table-3).
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4. Discussions

In this report, the concurrent administration of
melatonin and warfarin was associated with an
increase in INR and PT in 8 patients; however, no
bleeding or clotting events were documented in any of
the 10 patients. Some previous case reports have
shown that melatonin is associated with decreased PT
with no evidence of clotting; however, in these cases
some bleeding complications were noted (Kornblihtt,
1993).°

There are several explanations for the increase in
INR and PT observed in the 10 patients in this report.
All 10 patients were on a stable dose of melatonin, but
not all were on s dose of warfarin. We found that an
increase in the warfarin dose (patients# 3, 4, 5, 7, and
8) (table-3) and a decrease in warfarin dose associated
with an increase in INR and PT (Patient# 2) (table-3).
However, two of the patients were on s dose of
warfarin during the whole days of observation for
interaction evaluation (patient #1 and 6) (table-3),
while 1 patient was on stable dose for a few days
(patient# 4) (table-3). All of these patients had an
increase in INR and PT, which may be related to
melatonin or other medications that may have an
interaction with warfarin; however, not all the patients
were on medications that have an interaction with
warfarin or increase the risk of bleeding.

Some of our 10 patients had been receiving
melatonin for longer period of time than the period
that we actually analyzed but we only analyzed the
period when they were not receiving medications that
have major interactions with warfarin, according to
Micromedex (drug interaction) database’’. Also, some
of the 10 patients started taking warfarin before started
taking melatonin, which has an effect on INR,
depending on whether the patient had reached the
steady state of warfarin. In other words, the duration
of concurrent administration in this report may not
reflect the actual duration of concurrent administration
in some patients (table-3). The administration duration
of melatonin and warfarin may have had an effect on
the potential interaction and on the INR and PT
change. The 10 patients were only followed for a few
days and these interactions may manifest themselves
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after longer-term of concurrent use. In this report, the
duration of concurrent administration of both
medications ranged between 2 to 10 days (table-3),
while in the previous 4 case reports (Herxheimer,
2002)", both drugs were administered concurrently
for 5 to 8 days. Also, the 10 patients in this report

were 54 years old or older, while the patients in the
case reports were 48 years old or older (Herxheimer,
2002)">. Most of the 10 patients were elderly;
therefore, future studies should include patients with a
wider age range.

Table- 3. Enrolled patients characteristics and INR trend (n=10)

. Duration
A Melatonin £
Pt | Gender ge dose 0 DIP Score ° INR and PT Trend ¢
(years) (mg/day) therapy
g | (days)®
4possible 1.6 14 |17 |17 20 |18 |18 |19 |21
L | male 176 > 8 PT > 18 165 | 189 | 19.7 | 21.9 | 20.3 | 20.0 | 21.1 | 23.3
4possible 2.4° 2.9
2 | male | 65 > 2 PT > 256 | 304
4possible 2.2 2.7 2.6
3| male 79 > 3 PT > 245 | 292 | 28.1
4possible 1.1 11 | 11 |13 |14 |14 |14 |15 |18 |20
4 | female | 75 10 10 PT > 132 | 12.9 | 13.8 | 149 | 160 | 160 | 165 | 17.1 | 20.0 | 22.5
4possible 1.7 1.9 1.8
| male |75 > 3 PT > 197 | 21.1 | 203
4possible 3.5 3.6
6 | male | 65 3 2 PT > 362 | 369
5probable 1.9 2.0
7 female 91 5 2 TS 216 218
Sprobable 2.0 2.1
§ | male | 97 > 2 PT > 218 | 234
-2doubtful 1.8 1.3
9 female 54 5 2 TS 200 58
0doubtful 108 |37 |15 | L1
10/} male ) 54 3 3 PT > 1372 | 37.9 | 176 | 136

INR: International normalized ratio, PT: prothrombin time

*The duration of concurrent administration of melatonin with warfarin excluding the period of receiving a medication that has a

major interaction with warfarin

® We calculated DIPS score using (1; Appendix.1 on Ann Pharmacother 2007;41:674-80)'%
© While concurrent administration of melatonin with warfarin, INR and PT have been checked on daily basis in all included

patients.

d Ciproflxacin was discontinued 1 day before we started assessing INR and PT values.
°One dose of levofloxacin was given and discontinued 2 days before we started assessing INR and PT values.

Several caveats apply to our findings. Our
findings are based on only 10 cases. Other cases of
patients who were on melatonin and warfarin were
excluded from our report for a number of reasons,
including that the patients were not receiving the
medications concurrently, were on medications that
have a major interaction with warfarin, or were
missing INR values.

Previous potential drug interaction case reports
that provided only limited data could also result in a
low causation score in DIPS in those 10 patients in
this report (Horn, 2007)'®. According to this scale,
question #4 was answered with ‘Unknown/not
applicable’ due to a lack of information on the time
course of the interaction (onset and/or offset).

DIPS has its own limitations (Horn, 2007)."® It
has been used by only a few evaluators and would
benefit from wider exposure and modification by a
large number of users. The use of this scale requires a
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fairly complete knowledge of the two drugs, and only
the previous case reports were used as background
information for this potential interaction. Additionally,
yes/no responses are limiting and question #9 in DIPS
can explain this point (Horn, 2007)". Interaction
between melatonin and warfarin could be confirmed
by a potential increase in INR. Small or large
increases in INR will not be reflected if we answer
this question with yes. DIPS is an excellent and non-
time-consuming scale, but it needs to be modified to
overcome its limitations.

For future studies, we recommend conducting a
prospective, large, randomized trial with large sample
size to overcome this report’s limitations and to
accurately evaluate the potential interaction between
melatonin and warfarin. More safety studies are also
needed to evaluate the risk of bleeding from using
both drugs concurrently.




Life Science Journal 2016;13(6)

http://www.lifesciencesite.com

Conclusion:

Based on our case series on 10 patients,
concurrent use of melatonin and warfarin may result
in INR and PT changes and affect coagulation
activity. However, this finding needs to be re-
evaluated and studied further. We suggest monitoring
INR and PT regularly when both medications are
administered concurrently.
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