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Abstract
Background: Taxane-induced pain is a disabling condition. This trial was conducted to assess
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the effects of melatonin on preventing paclitaxel-associated acute and chronic pain or decreasing
its severity in patients with breast cancer.

Methods: This randomized, double-blind, placebo-controlled clinical trial was conducted on
breast cancer women who received weekly paclitaxel (80 mg/m?) with or without trastuzumab

Keywordsf _ after using doxorubicin + cyclophosphamide. The intervention group randomly received oral
-Arthralgia-myalgia melatonin (10 mg/day) or placebo, which started from the first night of chemotherapy and

“Melatonin continued through the planned 12 weeks of chemotherapy. The level of arthralgia-myalgia as

-Paclitaxel acute pain was assessed every day in both groups using the Brief Pain Inventory (BPI). The

-Peripheral neuropathy Douleur Neuropathique 4 questionnaire (DN4) and National Cancer Institute Common
Terminology Criteria for Adverse Events (NCI-CTCAE) version 5.0 were used to measure
chemotherapy-induced peripheral neuropathy as chronic pain.

Results: Seventeen patients were enrolled in each group randomly. The incidence of neuropathy
according to a DN4 score > 4 was significantly lower in the melatonin group versus the
placebo group at week 12 compared to baseline (5 vs 11, P-value= 0.039). In addition, the
mean neuropathy severity was significantly lower in the melatonin group over time (f=-0.051,
P-value= 0.01). However, there were no significant differences in the mean worst and least pain
scores over the twelve cycles of treatment between arms (P-value= 0.633 and 0.34, respectively).
Conclusion: Co-administration of melatonin in women with breast cancer decreased the
incidence of severe paclitaxel-associated neuropathy but melatonin was not effective against
acute pain.

Introduction

Paclitaxel is an antineoplastic agent administered to treat
various types of malignancies, such as breast, ovarian,
and lung cancers.! Although taxanes are well-tolerated,
pathological pain is an important therapeutic challenge
because it can significantly affect the patients” quality of life
and reduce the dose of chemotherapy or result in treatment
discontinuation.>?

Taxane-induced pain is divided into acute and chronic
pain.! The clinical descriptions of these two kinds of pains
varyaccording to the time of onset, symptoms, and location.
Acute pain starts 1-3 days after paclitaxel administration,
usually peaks on the fourth day, and then resolves within

seven days. It is also known as paclitaxel-associated
acute pain syndrome (P-APS). The most common P-APS
symptoms include arthralgia and myalgia that may be
diffuse or local.* The most common sites of pain are the
back, pelvis, shoulders, thighs, and legs. Patients typically
describe their pain as deep, radiating, shooting, stabbing,
or pulsating pain.’

Chronic pain usually occurs within the first month
of treatment and may persist for weeks to years after
discontinuation of paclitaxel. It is also known as
chemotherapy-induced peripheral neuropathy (CIPN)."S
Peripheral neuropathy usually presents with signs of
numbness, tingling, burning, loss of proprioceptive sense,
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and reduced reflexes in the hands and feet. According to
several studies, numbness and tingling are more prominent
than other symptoms.* Age, race (African-American),
comorbid factors such as diabetes, and obesity may
increase the risk of paclitaxel-induced neuropathy.”

The incidence of acute pain is reported to be up to 70%,*’
and is seen in breast cancer patients more than others.'
Approximately 70% of these patients also show chronic
peripheral neuropathy during treatment with taxanes."

The exact pathophysiology of pain is unknown; however,
several studies have shown that putative mechanisms are
more common, including 1) activation of the toll-like
receptor 4 (TLR4), 2) enormous activation of glutamate
receptors,’ 3) suppression of GABAergic synaptic
activities,”” 4) release of pro-inflammatory cytokines
such as interleukin-1 beta (IL-1B) and tumor necrosis
factor-alpha (TNF-a),” 5) reduction of C-fibre activity,
6) increased 8-isoprostane F2a levels,'* and 7) impaired
mitochondrial function.'>'

Many studies have attempted to evaluate the effects
of various medications such as amifostine, gabapentin,
pregabalin,  glutathione, glutamine, prednisolone,
melatonin, and the herbal composition Shakuyaku on
both prevention and treatment of these pain conditions.
However, there is not enough evidence to establish a
standard practice and more studies are needed in this
regard.>?

Melatonin ~ (N-acetyl-5-methoxytriptamine) is a
hormone secreted from the pineal gland.”” Apart from the
effects of melatonin on the regulation of sleep disorders
and antioxidant effects, melatonin and its analogs have a
well-documented efficacy for treatment of various pain
conditions such as fibromyalgia, inflammatory bowel

syndrome, and migraine.'®'s!® Different mechanisms have
been suggested for pain control of melatonin, such as the
inhibiting high-voltage calcium channels and reducing
intracellular calcium concentrations in dorsal root
ganglion (DRG) neurons,” strengthening the binding of
gamma-aminobutyric acid (GABA) to central receptors in
the brain,?' and modulating the expression of N-methyl-D-
aspartate (NMDA) receptors.? It also decreases paclitaxel-
induced elevated levels of 8-isoprostane F2a and limits
paclitaxel-induced reduction in C-fibre activity."* In vitro
studies have also shown that melatonin in reducing the
mitochondrial dysfunction is effective.' (Figure 1)

The above mechanisms led to the hypothesis that
melatonin might be useful in the prevention or reduction
of P-APS and CIPN.

The possible effect of melatonin on the underlying
malignancy and chemotherapy regimen and its safety has
been studied in many previous studies. According to these
studies, melatonin not only has no adverse effects on the
treatment of malignancy but also can exert antineoplastic
effects through different mechanisms such as direct
cytotoxic effects by inducing cell apoptosis, stimulation of
anti-tumor immune responses, modulation of oncogene
expression, disruption of EGF-receptor activation, and
antioxidant effects against free radicals.>*

Due to the analgesic mechanism of melatonin, its
efficacy in the chemotherapy regimen, and its safety, this
randomized, double-blind, placebo-controlled clinical
trial was conducted to determine the effect of melatonin
on preventing paclitaxel-associated acute and chronic pain
or decreasing its severity for the first time.
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Figure 1. Mechanisms of the protective effects of melatonin on paclitaxel-induced pain
Abbreviations: 1, Increase; |, Decrease; TLR4, toll-like receptor 4; IL-18, Interleukin-18; TNFa, Tumor necrosis factor-a; GLT, glial

glutamate transporter; GABA, gamma-aminobutyric acid.
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Methods

Study design

This randomized, double-blind, placebo-controlled clinical
trial was conducted in Cancer Institute of Imam Khomeini
Hospital complex affiliated with Tehran University of
Medical Sciences between October 2019 and July 2020.
The study protocol was approved by the Ethics Committee
of Tehran University of Medical Sciences (IR. TUMS.TIPS.
REC.1398.043) and registered at the Iranian Registry of
Clinical Trial (IRCT20190630044057N1).

Eligibility characteristics

Adult women with breast cancer who received paclitaxel
in a (neo) adjuvant setting at a dose of 80 mg/m?* weekly
after receiving doxorubicin + cyclophosphamide (AC)
were included in the study. Other inclusion criteria were
the ability to take oral medications and complete the study
questionnaire and willingness to participate in the study.
In this study, patients with a history or current complaint
of diseases that cause arthralgia-myalgia and neuropathy
such as peripheral neuropathy, fibromyalgia, rheumatoid
arthritis,  osteoarthritis, hypothyroidism, diabetes,
metastatic disease, were not included. In addition patients
receiving ~ medicines that cause neuropathy such as
statins, colchicine, zidovudine, penicillamine, platinum
derivatives (cisplatin, oxaliplatin), and vinca alkaloids were
not included. Patients taking alcohol were not involved
because of toxic neuropathies due to alcohol and patients
taking granulocyte colony-stimulating factor (GCSF)
were not enrolled due to filgrastim-induced bone pain.
Moreover, patients who had experience of trauma, falling,
or viral respiratory infections (influenza, covid 19) during
study period were excluded from the trial due to myalgia
associated with these conditions.

Randomization and blinding

After obtaining informed consent, the eligible patients were
randomly divided into placebo (Osveh Pharmaceutical
Company, Tehran, Iran) and treatment arms (melatonin
10 mg, Best Naturals, USA) using the block randomization
method. Randomization was done using a computer-
generated randomization schedule (a block size of 4)
created by supervisor of the research. Boxes containing
melatonin or placebo tablet with a similar appearance was
numbered based on the randomization list and delivered
to each participant based on its entry number. Patients and
the investigator, who assessed the pain, were both blinded
regarding to the study recruitment arms.

Protocol treatment

The participants received melatonin 10 mg or placebo
daily, which started after the first dose of paclitaxel
administration and continued through the planned 12
weeks of chemotherapy. To avoid daytime drowsiness,
the patients were instructed to take the pill at bedtime.
According to the Cancer Institute’s Protocol, all patients
received dexamethasone 20 mg IV, chlorpheniramine 10

mg IV, and cimetidine 200 mg IV before paclitaxel infusion
to prevent an allergic reaction.

The patients’ age, body surface area (BSA),
chemotherapy regimen, paclitaxel dose, concomitant
medications, previous disease history, and laboratory
data were recorded on the first day of enrolment by the
investigator. During the study, the type of the administered
analgesics for example acetaminophen, Nonsteroidal Anti-
inflammatory Drug (NSAIDs), cyclooxygenase 2 (COX-2)
inhibitors, gabapentin, pregabalin, etc. as well as its dose
and frequency of use were recorded by the researcher. The
defined daily dose (DDD) scale was used to standardize the
amount of analgesic consumption.*

Drugs were given to patients weekly to assess their
acceptance of treatment. The participants were called two
to three times a week to follow up for drug compliance,
adverse reactions, and completing the questionnaires.

Outcome assessment

The main objective of the present study was to determine
the effectiveness of melatonin in P-APS and CIPN. The
Brief Pain Inventory (BPI) questionnaire was used to
evaluate arthralgia-myalgia. The Douleur Neuropathique
4 (DN4) questionnaire and National Cancer Institute
(NCI) Common Terminology Criteria for Adverse Events
(CTCAE) scale version 5.0 were applied to assess CIPN.

BPI questionnaire

The BPI consists of two sections. The first part evaluates
pain intensity using eight questions to assess the worst,
least and average pain score and the necessity for analgesics
over the last 24 hr. The second part of the questionnaire
assesses the degree to which pain interferes with seven
daily activities including general activity, walking, work,
mood, enjoyment of life, relations with others, and sleep.
Each item is measured on a scale of 0 to 10. Majedi et al.*
confirmed the validity and reliability of the BPI in Persian.
The BPI was prepared as a weekly booklet. After each
paclitaxel infusion, the patients were asked to complete
it every day for seven days and return it to the researcher
before receiving the next dose of chemotherapy.

DN4 questionnaire

The DN4isa 10-item questionnaire that contains two scales.
The first seven questions are related to neuropathic pain
characteristics, including burning, painful cold, electric
shock, tingling, pins and needles, numbness, and itching.
Three other questions are related to symptoms of physical
stimulation of the painful area (touch hypoesthesia,
pricking hypoesthesia, and brushing). Each item is
measured on a scale of 0 (asymptomatic) to 1 (neuropathic
features). A total score of equal to or above four is
considered neuropathic pain. Madani et al.”’ confirmed
the validity and reliability of this questionnaire in Persian.
The DN4 questionnaire was evaluated at baseline and then
every week after each paclitaxel dose by an investigator.
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NCI-CTCAE V.5.0 neuropathy scale

The NCI divides neuropathy into five grades from grade
1 (asymptomatic) to 5 (death) with unique clinical
descriptions of severity for each adverse event based on
its general guideline.”® The NCI was applied at baseline
and then every week after each paclitaxel dose by an
investigator.

Sample size

As there was no prior randomized clinical trial on the
protective effects of melatonin against P-APS or CIPN, by
considering the incidence of acute pain is reported to be
up to 70%,*° and assuming a 35% decrease in the incidence
rate of pain, a error of 5 % (a=0.05) and study power of 80
% (B=0.20), a sample size of 31 patients was calculated for
each group.

Statistical methods

Data analysis was performed using SPSS 24. Independent-
sample t-test and Mann-Whitney U test were used to
compare quantitative data with a normal and non-
normal distribution. The results are presented as number
(percentage) for categorical variables and mean + standard
deviation (SD) for continuous variables. Chi-square or
linear by linear test was used to compare categorical
variables between the two groups. Spearman coefficient
was applied to evaluate the correlation between variables.
Since repeated data were obtained in 12 consecutive
chemotherapy cycles, the Generalized Estimating Equation
(GEE) was administered for data analysis. The level of
significance was set at P= 0.05.

152 patients screened

Results

Of 152 patients that received the AC regimen, 42 were
enrolled according to the inclusion/exclusion criteria.
Eight individuals were excluded during the study. Finally,
17 patients were evaluated in each group (Figure 2).

Table 1 illustrates the age, weight, cumulative dose of
paclitaxel, baseline laboratory data, and chemotherapy
regimens of the participants. There was no significant
difference in the above variables between the two groups.
Thirty-two out of 34 patients (94%) reported different
degrees of acute pain. There was no significant difference
in the mean worst and least pain scores over the twelve
cycles of treatment between the two arms (P=0.633 and
0.341 respectively). The relevant data are detailed in Table
2 and Figure 3.

Regarding analgesic use, the mean (SD) DDD was 7.39
(8.90) and 10.65 (9.67) in the melatonin and placebo arms
respectively, indicating no significant difference between
the two groups (P=0.193). Information about type, dose,
number of patients and DDD of analgesics between
melatonin and placebo groups are shown in Table 3.

As for the seven daily activities (general activity, walking,
work, mood, enjoyment of life, relations with others, and
sleep), melatonin only had a positive effect on the sleep (P=
0.001) (Table 4).

According to the DN4 score, the incidence of neuropathy
(DN4 score> 4) was significantly lower in the melatonin
group at week 12 (5 patients vs 11 patients, P= 0.039)
(Table 5).

In addition, all grades of neuropathy obtained from the
NCI-CTCAE scale were compared between the two groups

Not included (n= 110):

-Unable to answer the questionnaire (n=11)

-Did not sign consent form (n=9)

-3 weekly or 2 weekly paclitaxel regimen (n=31)
-PMH (DM, hypothyroidism, RA, OA or any
Musculoskeletal pain) (n= 26)

-Metastatic cancer (n= 9)

\

-Receiving docetaxel or taxol-carboplatin (n= 12)
-Concomitant GCSF administration (n= 6)

@\mives and vinca alkaloids) (n= 6)

-Using drugs (statin, colchicine, zidovudine, penicillamine, platinum

[ Eligible populations (n= 42) ]

21 received
Melatonin

21 received
Placebo

Excluded (n=4)
-Regimen change to three weekly docetaxel (n= 3)
-Concomitant GCSF administration (n= 1)

Excluded (n=4)

-Stress about the side effect of the drug (n=1)
-Regimen change to three weekly docetaxel (n= 1)
-Concomitant GCSF administration (n=2)

I

l

[ Analyzed (n=17) ]

[ Analyzed (n=17) ]

Figure 2. CONSORT flow diagram Abbreviations: PMH, past medical history; DM, diabetes mellitus; RA, rheumatoid arthritis; OA, osteo-

arthritis; GCSF, granulocyte colony-stimulating factor.
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Table 1. Demographic characteristics, lab data, and chemotherapy regimens in placebo and melatonin groups.

Placebo group

Melatonin group

Parameters (n=17) (n=17) P-value*
Age (years) [meant SD] 52.71 £ 8.80 51.24 £ 7.37 0.6012
Weight (Kg) [mean SD] 72.47 £ 8.559 72.53 +10.24 0.9862
Laboratory data [meant SD]
White cell count (x10%/mm?3) 8.36 £ 6.70 8.61+6.39 0.845°
Hemoglobin (g/dl) 11.11+£1.08 10.66 +2.13 0.873°
Platelet count (x103/mm3) 291.50 + 137.422 250.65 + 110.51 0.444°
Chemotherapy regimens, n (%)
T 11 (64.7%) 6 (35.3%) 0.086°
T+H 6 (35.3%) 11 (64.7%)
Cumulative dose of paclitaxel (mg [meant SD] 1662.35 + 105.56 1676.47 + 156.56 0.1332

Abbreviations- T: taxol® (paclitaxel); H: Herceptin® (trastuzumab); SD: standard deviation
*Statistical test- a: Independent sample t-test; b: Mann-Whitney U test; c: Chi-square test

Table 2. Comparison of pain severity measured by BPI between melatonin and placebo groups.

Worst pain average

Least pain average

B (SE) P-value* B (SE) P-value*
Melatonin -0.156 (-0.036) 0.822 -0.415 (0.5527) 0.453
Time 0.143 (0.0487) 0.003 0.122 (0.0431) 0.005
Interaction between melatonin & time -0.036 (0.0758) 0.633 -0.054 (0.0566) 0.341
Abbreviations- SE: standard error
*Statistical test: Generalized Estimating Equation (GEE)
a b
i Melatonin =y g0 o = Maszlatonin
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Figure 3. Comparison of average worst (a) and least pain (b) scores between melatonin and placebo groups in 12 cycles.

at week 12. According to Table 5, the incidence of grade 2
neuropathy was significantly lower in the melatonin group
compared to the placebo group (P=0.011).

The GEE analysis was applied to compare the average
scores of the DN4 and NCI-CTCAE between the two
groups over 12 weeks. The average score increased in both
groups over time, but this increase was significantly less
in the melatonin group compared to the placebo group
(B=-0.114, P= 0.045 for DN4 and p= -0.051, P=0.010 for
NCI). The results are presented in Table 6 and Figure 4.
Compliance with melatonin (>80% of the doses) was seen
in all the patients (100%).

Regarding adverse effects, melatonin and placebo
tablets were well tolerated by patients, and there were
no significant differences in adverse events (daytime
drowsiness, dizziness, headache, and nightmare) between
the two groups. There was only one case of the nightmare
in the placebo group and one case of daytime drowsiness
in the melatonin group.

Discussion

Taxane-induced pain is still an important and challenging
adverse event affecting the treatment regimen or quality of
life of the patients. To the best of our knowledge, it is the

Pharmaceutical Sciences, 2022, 28(4), 579-588 | 583



Talaee, et al.

Table 3. Comparison of type, dose, number and DDD of analgesics between melatonin and placebo groups.

DDD
Melatonin Placebo P-value* Melatonin Placebo P_value**
(n=17) (n=17) (n=17) (n=17)
Acetaminophen 500 mg
Number of patients (%) 15 (87.23) 15 (87.23) 1.00 82.5 113.66 -
Mean of usage (SD) 29.12 (31.64) 40.12 (35.67) 0.433
Ibuprofen 400 mg
Number of patients (%) 1(5.88) 0.94 (2.74) 0.54 1.25 2 -
Mean of usage (SD) .59 (2.42) 2(11.76) 0.786
Naproxen 500mg
Number of patients (%) 5(29.41) 6 (35.29) 0.71 31.6 27.6 -
Mean of usage (SD) 4.65 (9.55) 4.06 (7.70) 0.892
Celecoxib 100 mg
Number of patients (%) 1(5.88) 0(0) 0.31 1 0 -
Mean of usage (SD) .24 (.97) 0 (0) 0.786
Diclofenac 100 mg
Number of patients (%) 3(17.64) 4 (23.52) 0.67 7 29 -
Mean of usage (SD) .41 (1.06) 1.71 (.00) 0.658
Pregabalin 75 mg
Number of patients (%) 0(0) 1(5.88) 0.31 0 1.75 -
Mean of usage (SD) 0(0) 0.82 (3.39) 0.786
Gabapentin 100 mg
Number of patients (%) 2 (11.76) 4 (23.52) 0.36 2.36 6.58 -
Mean of usage (SD) 5.00 (14.16) 13.94 (34.98) 0.586
Ketorolac amp 30 mg
Number of patients (%) 0(0) 1(5.88) 0.31 0 0.5 -
Mean of usage (SD) 0(0) 0.12 (.48) 0.786
Mean of DDD (SD) - - - 7.39 (8.90) 10.64 (9.67) 0.193

Abbreviations: DDD: defined daily dose; SD: standard deviation; *Statistical test: chi-square test; **Statistical test: Mann-Whitney U test

Table 4. Effect of melatonin on pain interference with seven daily activities.

Variables Melatonin (mean *SD) Placebo (mean £SD) P-value*
General activity 2.25+1.89 2.78+2.38 0.812
Mood 0.73+1.24 1.21+1.31 0.357
Walking ability 2.11£1.90 2.55+2.17 0.586
Work 2.25+1.89 2.78+2.38 0.812
Relations with others 0.33+.92 0.77+1.01 0.218
Sleep 0.20+.65 1.40+1.15 0.001
Enjoyment of life 0.55+.97 1.1+ 1.06 0.106

Abbreviations: SD: standard deviation; *Statistical test: Mann-Whitney U test

Table 5. Evaluation of CIPN measured by DN4 and NCI-CTCAE version 5.0 between melatonin and placebo groups in week 12.

Melatonin (n=17) Placebo(n=17) P-value *
DN4 Score, n(%)
CIPN (>4) 5(29.4%) 11 (64.7%) 0.039
Non-CIPN (<4) 12 (70.6%) 6 (35.3%)
Grade of NCI-CTCAE V.5
Grade 0 1(5.9%) 0 (0.0%)
Grade 1 13 (76.5%) 7 (41.2%)
Grade 2 3(17.6) 9 (52.9%) 0.011
Grade 3 0 (0.0%) 1(5.9%)
Grade 4 0 (0.0%) 0 (0.0%)

Abbreviations: CIPN: chemotherapy-induced peripheral neuropathy;*Statistical test: Chi-square test
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Table 6. Evaluation of CIPN measured by DN4 and NCI-CTCAE V.5.0 between melatonin and placebo groups during 12 weeks.

Variable DN4 NCI-CTCAE V.5

B (SE) P-value * B (SE) P-value *
Melatonin 0.380 (.2161) 0.079 0.030 (.1191) 0.799
Time 0.328 (.0447) 0.000 0.140 (.0156) 0.000
Interaction between melatonin & time -0.114 (.0569) 0.045 -0.051 (.0200) 0.010

Abbreviations: SE: standard error
* Statistical test: Generalized Estimating Equation (GEE)
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Figure 4. CIPN scores of DN4 (a) and NCI-CTCAE version 5.0 (b) during 12 weeks.

first randomized, double-blind, placebo-controlled clinical
trial of the effectiveness of melatonin in the prevention of
paclitaxel-associated acute and chronic pain.

The results showed that melatonin was effective in
improving chronic pain caused by paclitaxel. Based on
the DN4 questionnaire and the NCI scale, melatonin
significantly reduced the incidence and severity of
peripheral neuropathy. This finding agrees with a
study by Nahle et al.* that showed a lower incidence of
neuropathy in patients receiving melatonin. This was
an open-labeled, phase II pilot study in breast cancer
patients that received taxanes (paclitaxel, docetaxel and
nab-paclitaxel). Melatonin (21 mg) was given daily for the
duration of taxane chemotherapy and continue for 28 days
after discontinuation of taxane. NCI-CTC 3.0 scale and
FACT-Taxane quality of life questionnaire were used for
assessment of neuropathy.

In a pilot study by Lissoni et al*® 80 patients with
a variety of metastatic solid tumors (lung cancer: 35;
breast cancer: 31; gastrointestinal tract tumors: 14) were
randomly assigned to receive chemotherapy alone or
chemotherapy with melatonin 20 mg daily for all cycles
of chemotherapy.*® The clinical response and side effect
were evaluated according to WHO criteria. The results of
study showed that melatonin may prevent chemotherapy
induced neuropathy.

In another study by Lissoni et al.*! examined 70 patients
with advanced non-small cell lung cancer. Patients received

chemotherapy with or without melatonin 20 mg/day for
every day. The WHO criteria were used to assess clinical
response and toxicity. Findings showed melatonin was
effective in reducing the severity of platinum-induced
neuropathy. Therefore, it seems that melatonin, as a
supplement drug, may have a special place in reducing
CIPN according to the results of the present study and
prior studies. Regarding paclitaxel-associated acute pain,
although the trend was increasing in both groups, it was
higher in the placebo group. However, no significant
difference was observed in the mean worst and least pain
score between melatonin and placebo groups.

Several studies have shown that melatonin (3-6 mg) may
be effective in reducing chronic pain such as fibromyalgia,
inflammatory bowel syndrome, and migraine. However,
the effect of melatonin on acute pain control such as
perioperative pain is controversial and dose-dependent.”
Considering the complication of daytime drowsiness
and consumption of melatonin for a long time (twelve
weeks) in this study, a 10 mg daily dose was selected in
the present study. Other studies administered higher doses
of melatonin (up to 50 mg) to reduce the side effects of
chemotherapy.** Therefore, higher doses of melatonin
might be effective in decreasing acute pain and could be
tried in future studies.

On the other hand, there were no restrictions on analgesic
use in the present study and the patients could take OTC
analgesics or those prescribed by their physicians for acute
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pain. Since no significant difference was observed in the
mean analgesic use between the two groups, melatonin
may not be more effective for acute pain control.

Sleep disordersare one of the most common and annoying
problems in breast cancer patients with a prevalence of 50-
65% in different studies. Sleep disorders are reported to be
more severe in the elderly.”>?** The findings of the present
study showed a significant improvement in sleep quality
in the melatonin group. Consistent with the results of the
present study, Innominato et al.”” and Palmer et al.*® found
that melatonin could improve sleep and quality of life in
breast cancer patients as secondary outcomes. Because
chronic pain syndrome causes disturbances in the sleep-
wake cycle,” and it is well-documented that pain and
anxiety interact and exacerbate each other,”” melatonin
administration may help relieve chronic pain and improve
sleep.

Limitations

One of the limitations of the present study was its small
sample size. Due to the Covid-19 pandemic conditions
and the change of the weekly chemotherapy regimen
to three weeks, so we could not complete the study with
the calculated sample size. Larger studies investigating
different doses of melatonin may be needed to confirm the
effectiveness of this drug in controlling paclitaxel-induced
acute and chronic pain.

Conclusion

The results of this randomized double-blind, placebo-
controlled study support the value of melatonin as an
effective option in reducing the incidence and severity
of peripheral neuropathy associated with the use of
paclitaxel in patients undergoing weekly chemotherapy,
but melatonin was not effective against acute pain.
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