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Abstract
Background  and  objectives:  Gabapentin  is  an  antiepileptic  drug.  Widely  used  for  the  manage-
ment of  neuropathic  pain.  Although  it  is  known  to  be  well  tolerated,  somnolence  and  dizziness
are the  most  frequent  adverse  effects.  In  this  study,  we  aimed  to  evaluate  the  effect  of
melatonin  on  daytime  sleepiness  side  effect  of  gabapentin,  sleep  quality  and  pain  intensity
of patients  with  neuropathic  pain.
Methods:  Patients  suffering  from  ‘‘neuropathic  pain’’  and  planed  to  receive  gabapentin  ther-
apy were  randomly  divided  into  two  groups.  Group  1  received  melatonin  3  mg  and  gabapentin
900 mg  orally,  group  2  received  matching  placebo  capsule  and  gabapentin  900  mg.  The  Epworth
Sleepiness  Scale,  the  Pittsburgh  sleep  quality  index  for  assessment  of  sleep  quality  and  Verbal
Rating Scale  were  completed  at  the  0th,  10th  and  30th  days  of  treatment.  Additive  analgesic
drug requirements  were  recorded.
Results:  Eighty  patients  were  enrolled  to  the  study;  age,  gender,  ratio  of  additive  analgesic
consumption,  baseline  Epworth  Sleepiness  Scale,  Pittsburg  Sleep  Quality  index  and  Verbal  Rating
Scale scores  were  similar  between  the  groups.  Epworth  Sleepiness  Scale  scores,  Pittsburgh  sleep
quality index  scores  and  Verbal  Rating  Scale  scores  in  Group  1  were  significantly  lower  than  group
2 at  the  10th  day  of  treatment  (p  =  0.002,  p  =  0.003,  p  =  0.002  respectively).  At  the  30th  day  of
treatment, Epworth  Sleepiness  Scale  scores  and  Verbal  Rating  Scale  scores  were  significantly
lower in  Group  1  (p  =  0.002,  p  =  0.008  respectively).  However,  Pittsburgh  sleep  quality  index
scores did  not  significantly  differ  between  the  groups  (p  =  0.0566).
Conclusions:  Melatonin  supplementation  rapidly  and  significantly  improved  daytime  sleepiness
side-effect  of  gabapentin,  however  sleep  quality  of  the  patients  with  neuropathic  pain  was
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PALAVRAS-CHAVE
Gabapentina;
Melatonina;
Dor  neuropática;
Sono

Efeito  da  melatonina  sobre  o  efeito  colateral  de  sonolência  diurna  da  gabapentina  em
pacientes  adultos  com  dor  neuropática

Resumo
Justificativa  e  objetivos:  Gabapentina  é  um  agente  antiepiléptico,  amplamente  utilizado  para
o tratamento  da  dor  neuropática.  Embora  conhecida  por  ser  bem-tolerada,  sonolência  e  tontura
são os  seus  efeitos  adversos  mais  frequentes.  Neste  estudo,  nosso  objetivo  foi  avaliar  o  efeito
da melatonina  sobre  o  efeito  colateral  de  sonolência  diurna  da  gabapentina,  a  qualidade  do
sono e  a  intensidade  da  dor  em  pacientes  com  dor  neuropática.
Métodos:  Os  pacientes  que  sofriam  de  ‘‘dor  neuropática’’  e  com  prescrição  para  receber  terapia
com gabapentina  foram  divididos  aleatoriamente  em  dois  grupos.  O  Grupo  1  recebeu  3  mg  de
melatonina  e  900  mg  de  gabapentina  por  via  oral,  o  Grupo  2  recebeu  uma  cápsula  de  placebo
correspondente  e  900  mg  de  gabapentina.  A  escala  de  sonolência  de  Epworth  (ESS),  o  índice
de qualidade  do  sono  de  Pittsburgh  para  avaliação  da  qualidade  do  sono  (PSQI)  e  a  escala  de
avaliação verbal  (VRS)  foram  aplicados  nos  dias  0,  10  e  30  de  tratamento.  A  necessidade  de
medicamentos  analgésicos  adicionais  foi  registrada.
Resultados:  Oitenta  pacientes  foram  incluídos  no  estudo;  idade,  sexo,  quantidade  de  analgésico
adicional  consumida  e  os  escores  basais  de  ESS,  PSQI  e  VRS  foram  semelhantes  entre  os  grupos.
Os escores  ESS,  PSQI  e  VRS  do  Grupo  1  foram  significativamente  menores  que  os  do  Grupo  2  no
décimo dia  de  tratamento  (p  =  0,002,  p  =  0,003,  p  =  0,002,  respectivamente).  No  trigésimo  dia
de tratamento,  os  escores  ESS  e  VRS  foram  significativamente  menores  no  Grupo  1  (p  =  0,002,
p =  0,008,  respectivamente).  No  entanto,  os  escores  PSQI  não  diferiram  significativamente  entre
os grupos  (p  =  0,0566).
Conclusões:  A  suplementação  de  melatonina  melhorou  de  forma  rápida  e  significativa  o  efeito
colateral  de  sonolência  diurna  da  gabapentina,  mas  a  qualidade  do  sono  dos  pacientes  com  dor
neuropática  foi  semelhante  entre  os  grupos.
© 2018  Sociedade  Brasileira  de  Anestesiologia.  Publicado  por  Elsevier  Editora  Ltda.  Este é  um
artigo Open  Access  sob  uma  licença  CC  BY-NC-ND  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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europathic  pain  (NP)  has  been  defined  as  ‘‘the  pain  caused
y  a  lesion  or  disease  of  the  somatosensory  system’’  by  the
nternational  Association  for  the  Study  of  Pain  and  comprises

 wide  variety  of  different  central  and  peripheral  disor-
ers.  It  is  prevalance  is  believed  to  be  approximately  7%
n  general  population.1 Patients  who  have  NP  may  have  a
ariety  of  sensory  loss  (numbness)  and  sensory  gain  (allo-
ynia)  clinical  phenomena,  the  exact  patterns  of  which  vary
etween  people  and  disease.2 Neuropathic  pain  can  effect
ot  only  the  patients’  quality  of  life  for  years,  but  also
ay  be  associated  with  symptoms  like  depression,  anxiety,

nd  sleep  disturbance.3 Chronic  pain  and  sleep  disturbance
ften  occur  simultaneously  and  have  multidirectional  rela-
ions  with  each  other.4

Multimodal  approaches  including  psycho-  and  physiother-
py,  as  well  as  pharmacological  agents,  are  usually  used
or  the  management  of  NP.  Gabapentin  and  pregabalin
gabapentinoids)  are  the  current  mainstay  of  pharmaco-
ogical  therapy.  Gabapentin  is  an  antiepileptic  drug  which
ave  been  shown  to  be  effective  in  several  previous  clinical
rials.2,5 Although  it  is  known  to  be  well  tolerated,  somno-

ence  and  dizziness  are  the  most  frequent  adverse  effects
ausing  patients  to  discontinue  the  treatment.6

Melatonin  is  a  circadian  hormone  produced  in  corpus
ineale  during  night  time.  It  is  known  to  have  analgesic  and
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ntidepressive  effects.7---9 Melatonin  is  a  relatively  non-toxic
rug  and  several  times  it  has  been  used  for  sleep  distur-
ances  of  both  adults  and  children  with  no  reported  serious
ide  effects.10---12 However,  the  effect  of  melatonin  on  the
‘day  time  sleepiness’’  side  effect  of  gabapentin  and  con-
equently  on  ‘‘quality  of  sleep’’  in  patients  with  NP  has  not
reviously  been  investigated.

In  this  study,  our  primary  aims  are  to  assess  the  effect  of
elatonin  on  daytime  sleepiness  side  effect  of  gabapentin

nd  the  sleep  quality  of  patients  with  neuropathic  pain.
ur  secondary  aim  is  to  assess  the  effect  of  melatonin  on
ttenuation  of  neuropathic  pain.

ethods

fter  the  institutional  ethical  committee  approval,  the  study
as  conducted  as  a  randomized,  double-blind,  placebo-
ontrolled  trial  in  an  academic  tertiary  university  hospital.

 written  informed  consent  was  obtained  from  all  individual
articipants  included  in  the  study.  This  trial  is  registered
o  Australia  New  Zealand  Clinical  Trials  Registry  with  Trial
d:  ACTRN12618000522213.  The  Leeds  Assessment  of  Neu-

opathic  Symptoms  and  Signs  Pain  Scale  (LANSS)  and  The
ouleur  Neuropathique  4  Questionnaire  (DN4)  were  used  to
creen  for  NP.  The  patients  with  LANSS  score  >12  and  DN4
core  >4  were  diagnosed  with  NP  and  included  in  the  study.
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Effect  of  melatonin  on  daytime  sleepiness  of  gabapentin  

Exclusion  criterias  were  presence  of  sleep  apnea  syndrome,
advanced  liver  disease,  chronic  kidney  disease,  abnormal
thyroid  hormone  levels,  anemia,  preexisting  gabapentin
consumption  or  therapy  for  insomnia  and  NP  diagnosis  due
to  any  type  of  malignancy  were  excluded  from  the  study.
Sequential  randomization  was  done  using  dedicated  soft-
ware  and  the  patients  were  allocated  into  two  groups  based
this  randomization:  Group  1  (melatonin+/received  mela-
tonin)  and  Group  2 (melatonin−/not  received  melatonin).

All  patients  received  oral  gabapentin  therapy:  day  1,
300  mg;  day  2,  600  mg  (300  mg  two  times  per  day);  day  3,
900  mg  (300  mg,  three  times  per  day)  and  900  mg  (300  mg,
three  times  per  day)  thereafter.  The  patients  in  Group  1
(melatonin+)  received  3  mg  melatonin  orally  60  min  before
bedtime  starting  from  the  first  day  of  gabapentin  therapy,
while  patients  in  Group  2  (melatonin−) received  match-
ing  placebo  capsules  for  30  days.  The  therapy  drugs  were
prepared  by  university  hospital  pharmacy  department  in
compliance  with  Food  and  Drug  Administration  (FDA)  Good
Compounding  Practice  regulations.  A  calendar  with  two
boxes  for  each  study  drug  under  each  day  was  given  to
all  of  the  patients.  The  patients  were  asked  to  fill  in  the
related  boxes  if  they  remembered  to  take  their  drugs  on  that
day.  The  calendars  were  checked  on  10th  and  30th  days  to
monitor  adherence  to  the  therapy.  All  of  the  patients  were
evaluated  at  the  10th  and  30th  days  of  the  treatment  by  the
same  anesthesiologist  who  was  blinded  to  the  study  groups.

During  the  evaluation  process,  Epworth  Sleepiness  Scale
(ESS)13 and  The  Pittsburgh  Sleep  Quality  Index  for  assess-
ment  of  sleep  quality  (PSQI)14 questionnaires  were  used
for  assessment  of  sleep  health.  In  addition,  Verbal  Rating
Scale  (VRS)  were  used  for  assessment  of  pain.  For  ESS,  the
cut  off  score  was  determined  as  10  and  the  score  over  10
was  accepted  as  ‘‘excessive  day-time  sleepiness’’.  For  PSQI,
the  cut-off  score  was  5  and  score  over  5  was  accepted  as
‘‘patients  with  primary  insomnia’’.13

All  of  the  patients  were  directly  asked  for  ‘‘headache,
dizziness,  nausea,  vomiting,  aggression,  fatigue,  drowsiness
and  paresthesia’’  complaints  at  the  beginning,  10th  day  and
30th  day  of  the  treatment.

Statistics
Sample  size  of  the  study  was  calculated  based  on  a  pilot
study  with  5  patients  in  each  group.  The  patients  received
melatonin/placebo  capsules  for  10  days  and  the  differences
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Table  1  Baseline  characteristics  of  the  participants.

Group  1  (melatonin)  (n  =  40)  

Age  (year)  49.28  ±  13.73  

Female/male  18/22  

VRS pain  Score  7.43  ±  1.06  

PSQI (0th  day)  10.65  ±  2.46  

ESS score  (0th  day)  7.85  ±  1.33  

Analgesic usage  yes  52.5%  

No 47.5%  

VRS: Verbal Rating Scale; PSQI: Pittsburgh Sleep Quality Index; ESS: Ep
Data are presented as mean ± standard deviation.
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n  the  ESS  scores  between  0th  day  and  10th  day  were
ecorded.  Assuming  a 2-sided  significance  level  of  0.05,  with

 power  of  0.80,  36  participants  were  needed  per  treatment
roup  to  provide  a  significant  difference  in  ESS  score  changes
etween  the  groups.  Considering  drop-out  ratio  as  10%,  40
articipants  per  group  were  included  in  the  study.

Statistical  analysis  was  performed  by  the  SPSS  System
version  15.0,  SPSS  Inc.,  Chicago,  IL,  USA).  Values  were
xpressed  as  mean  ±  standard  deviation  or  as  percentages.
he  groups  were  compared  in  parametric  parameters  using

ndependent  samples  t-test  and  in  non-parametric  param-
ters  using  Mann---Whitney  U  test.  The  percentage  was
alculated  in  presence  and  absence  group  by  Pearson’s  Chi-
quare  test.  p  <  0.05  was  accepted  statistically  significant.

esults

ighty  patients  were  enrolled  to  the  study.  Six  of  them
id  not  meet  inclusion  criteria  and  four  of  the  patients
id  not  want  to  participate.  Consequently,  eighty  patients
ere  included  in  the  study;  40  patients  were  randomized  to
roup  1  (melatonin)  and  the  other  40  in  Group  2  (no  mela-

onin)  (Fig.  1).  In  the  first  group;  14  patients  (35%)  had  NP
ue  to  lumbar  spinal  stenosis,  12  patients  (30%)  had  failed
ack  surgery,  10  patients  (25%)  had  diabetis  mellitus  and  4
atients  (10%)  had  developed  NP  after  trauma.  In  the  sec-
nd  group;  16  patients  (40%)  had  NP  due  to  lumbar  spinal
tenosis,  12  patients  (30%)  had  diabetis  mellitus,  10  patients
25%)  had  failed  back  surgery  and  2  patients  (5%)  had  nerve
njury  due  to  trauma.  Age,  gender,  ratio  of  additional  anal-
esic  consumption,  baseline  pain  scores  (VRS),  mean  PSQI
nd  ESS  scores  were  similar  between  the  groups  (Table  1)
Fig.  1).

At  the  beginning  of  gabapentin  treatment,  number  of
atients  with  ‘‘excessive  day-time  sleepiness’’  complaint
ESS  score  >  10)  was  36;  19  patients  (47.5%)  were  in  Group

 and  17  patients  (42.5%)  were  in  Group  2.  At  the  10th  day
f  treatment,  number  of  patients  with  ‘‘excessive  day-time
leepiness’’  was  2  (5%)  and  mean  ESS  score  was  6.10  ±  2.01
n  Group  1  and  in  Group  2,  the  number  of  patients  was  12
30%)  and  mean  ESS  score  was  8.00  ±  2.66.  The  difference
t  mean  ESS  scores  was  statistically  significant  (p  =  0.002).

t  the  30th  day  of  treatment,  none  of  the  patients  had
SS  score  over  10.  Mean  ESS  score  was  3.60  ±  0.96  and
.28  ±  0.91  in  Group  1  and  Group  2  respectively.  The  dif-
erence  was  statistically  significant  between  the  groups

Group  2  (no  melatonin)  (n  =  40)  p-value

47.15  ±  12.77  0.370
21/19  0.655
7.53  ±  0.96  0.674
10.70  ±  2.72  0.881
7.75  ±  1.15  0.821
52.5% 1.000
47.5%

worth Sleepiness Scale.
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Assessed for eligibility (n=90) 

Excluded  (n=10) 
Not meeting inclusion criteria (n= 6) 

♦

♦

Declined to participate (n=4) 

30th day 

Analysed  (n=40 ) 
♦ Excluded from  analysis

(n=0) 

10th day 

Lost to follow-up = 0 

Group 1 (n=40) 
♦ Received Melatonin + Gabapentin 

10th day 

Lost to follow-up = 0 

Group 2 (n=40) 
♦ Received Placebo + Gabapentin 

30th day 

Analysed  (n=40 ) 
♦ Excluded from analysis

(n=0 )  

Allocation 

Analysis 

Follow-Up 

Randomized (n= 80) 

Enrollment 

Figure  1  Flowdiagram.

Table  2  The  Epworth  Sleepiness  Scale  (ESS)  of  patients.

Group  1
(melatonin)

Group  2  (no
melatonin)

p-value

0th  day 7.85  ±  1.33 7.75  ±  1.15  0.821
10th day 6.10  ±  2.01  8.00  ±  2.66  0.002
30th day 3.60  ±  0.96 4.28  ±  0.91  0.002
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Table  3  The  Pittsburgh  Sleep  Quality  Index  (PSQI)  of
patients.

Group  1
(melatonin)

Group  2  (no
melatonin)

p-value

0th  day  10.65  ±  2.46  10.70  ±  2.72  0.881
10th day  4.63  ±  0.81  5.23  ±  0.95  0.003
30th day  3.20  ±  0.52  3.30  ±  0.76  0.566

Data are presented as mean ± standard deviation.

Table  4  The  Verbal  Rating  Scale  (VRS)  of  patients.

Group  1
(melatonin)

Group  2  (no
melatonin)

p-value

0th  day  7.43  ±  1.06  7.53  ±  0.96  0.674
10th day  4.85  ±  0.86  5.55  ±  0.99  0.002

a
d
t
(

Discussion
Data are presented as mean ± standard deviation.

p  = 0.002)  (Table  2).  In  both  of  the  groups,  mean  ESS  scores
t  the  10th  and  30th  day  were  significantly  lower  compared
o  the  baseline  ESS  scores  (p  <  0.001).

Mean  PSQI  score  at  the  10th  day  of  treatment  was  calcu-
ated  as  4.63  ±  0.81  in  Group  1  and  5.23  ±  0.95  in  Group  2.
ean  PSQI  score  difference  between  the  groups  was  found  to
e  statistically  significant  (p  =  0.003).  However,  at  the  30th
ay  of  treatment,  mean  PSQI  scores  of  Group  1  (3.20  ±  0.52)
nd  Group  2  (3.30  ±  0.76)  were  similar  (p  =  0.566)  (Table  3).
n  both  of  the  groups,  mean  PSQI  scores  at  the  10th  and  30th
ay  improved  significantly  when  compared  to  the  baseline
SQI  scores  (p  <  0.001).

At  the  10th  day  of  treatment,  mean  VRS  score  of  patients
ecreased  from  7.43  ±  1.06  to  4.85  ±  0.86  in  Group  1  and
.53  ±  0.96  to  5.55  ±  0.99  in  Group  2.  There  was  a  signif-
cant  difference  between  mean  VRS  scores  of  the  groups
p  = 0.002).  At  the  30th  day  of  treatment,  mean  VRS  score

as  3.33  ±  0.73  in  Group  1  and  3.88  ±  0.91  in  Group  2.  Sim-

larly,  the  difference  between  the  groups  was  statistically
ignificant  (p  =  0.008)  (Table  4).

I
e

30th day 3.33  ±  0.73  3.88  ±  0.91  0.008

Data are presented as mean ± standard deviation.

The  baseline  side  effects  seen  in  the  groups  were  similar
t  the  beginning  of  gabapentin  therapy.  At  the  10th  and  30th
ays  of  the  treatment,  all  side  effects  decreased  compared
o  baseline  and  the  ratios  were  similar  between  the  groups
Table  5).
n  the  current  literature,  this  is  the  first  study  to  assess
ffectiveness  of  external  melatonin  supplementation  on
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Table  5  The  side  effects  seen  in  the  groups  at  different  time  points.

Group  1  (melatonin)  Group  2  (no  melatonin)

0th  day  10th  day  30th  day  0th  day  10th  day  30th  day

Headache  12  (30%)  5  (12.5%)  0  (0%)  13  (32.5%)  4  (10%)  0  (0%)
Dizziness 7  (17.5%)  6  (15%)  2  (5%)  8  (20%)  6  (15%)  1  (2.5%)
Nausea 4  (10%)  1  (2.5%)  0  (0%)  4  (10%)  2  (5%)  0  (0%)
Vomiting 1  (2.5%)  1  (2.5%)  0  (0%)  1  (2.5%)  1  (2.5%)  0  (0%)
Aggression 12  (30%)  6  (15%)  2  (5%)  11  (27.5%)  5  (12.5%)  3  (7.5%)
Fatigue 29  (72.5%) 14  (35%)a 3  (7.5%)a 27  (67.5%)  20  (50%)  6  (15%)
Drowsiness 18  (45%) 8  (20%)a 2  (5%)a 20  (50%) 16  (40%) 7  (17.5%)
Paresthesia 19  (47.5%) 10  (25%) 3  (7.5%) 21  (52.5%) 12  (30%) 4  (10%)
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a p < 0.05 compared to Group 2 (no melatonin−).

day-time  sleepiness  side  effect  of  gabapentin.  Our  results
show  that  melatonin  supplementation  rapidly  and  sig-
nificantly  improved  day-time  sleepiness  side  effect  of
gabapentin  and  QoS  of  the  patients  with  NP.  In  addition,
melatonin  successfully  attenuated  pain  scores  of  patients
throughout  the  gabapentin  treatment.

In  several  studies,  patients  with  NP  have  been  reported
to  define  pain-related  interference  in  health-related  qual-
ity  of  life  and  consequently  experience  problems  such  as
depression,  fear,  and  sleep  disturbances.15,16 Unfortunately,
it  is  known  that  there  is  a  complex  relation  between  sleep
disturbances  and  NP;  Poor  QoS  may  exacerbate  pain  percep-
tion,  and  in  turn,  pain  may  exacerbate  the  poor  QoS.17 In  an
experimental  mice  model,  Narita  et  al.  reported  an  increase
in  wakefulness  and  a  decrease  in  non-rapid  eye  movement
sleep  under  a  neuropathic  pain-like  state  produced  by  sciatic
nerve  ligation.  They  determined  an  increase  in  membrane-
bound  GABA  (�-aminobutyric  acid)  transporters  on  activated
glial  fibrillary  acidic  protein-positive  astrocytes  in  the  cin-
gulate  cortex,  while  a  rapid  decrease  in  extracellular  GABA
levels  in  the  same  area  after  depolarization.  With  this
experiment,  they  tried  to  explain  the  mechanism  of  insom-
nia  in  patients  with  NP.18 As  a  result  of  this  phenomena,
improvement  of  QoS  gains  a  vital  importance  on  manage-
ment  of  patients  with  NP.  Many  authors  have  suggested  to
routinely  evaluate  the  QoS  in  clinical  practice,  however
sleep  disturbances  usually  continue  to  be  underdiagnosed
and  undertreated.19

In  the  current  study,  45%  of  the  patients  were  found
to  have  ‘‘excessive  day-time  sleepiness’’  according  to  ESS
evaluation  and  mean  PSQI  scores  were  over  5  in  both  of
the  groups  at  the  beginning  of  the  gabapentin  treatment.
This  results  probably  point  out  a  very  frequent  and  series
complication  of  NP.  On  the  other  hand,  Melikoglu  et  al.  have
reported  even  higher  ratios  of  sleep  disturbances  in  their
study.  They  have  similarly  evaluated  the  QoS  by  PSQI  in
patients  with  NP  and  80%  of  patients  were  found  to  present
poor  QoS  regardless  of  NP  cause.20

Melatonin  (N-acetyl-5-methoxytryptamine)  is  the  pri-
mary  hormone  produced  by  the  pineal  gland  during
nocturnal  periods  to  properly  time  circadian  sleep-wake

rhythms,  so  previously  it  has  been  used  to  enhance  night-
time  sleepiness  in  the  clinical  studies  of  children  and
adult.21,22 In  the  study  of  Scheer  et  al.,  melatonin  supple-
mentation  was  used  to  improve  sleep  in  hypertensive

P
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atients  treated  with  beta-blockers.  Melatonin  was  reported
o  increase  total  sleep  time  by  37  min  and  increase  sleep  effi-
iency  by  7.6%.22 Similarly,  Gringras  et  al.21 have  reported
hat  children  with  autism  spectrum  disorder  slept  57.5  min
onger  at  night  after  13  weeks  of  prolonged-release  mela-
onin  treatment.  But  all  of  these  studies  have  evaluated  the
‘night  time’’  sleep  quality  of  the  patients.  As  melatonin
lays  a  significant  role  in  the  regulation  of  the  circadian
hythm  and  sleep-wake  cycle,  we  hypothesized  that  mela-
onin  may  improve  the  ‘‘day-time  sleepiness’’  that  occurs  as

 complication  of  gabapentin  treatment  in  the  patients  with
P.  After  10  days  of  melatonin  +  gabapentin  treatment,  the
ercentage  of  sleepiness  complaint  decreased  from  47.5%
o  5%  in  Group  1.  However,  in  Group  2  sleepiness  complaint
ecreased  only  from  42.5%  to  30%  and  this  reduction  was
ot  statistically  significant.  These  results  met  the  primary
ndpoint  of  this  study,  demonstrating  statistically  significant
ffect  of  melatonin  versus  placebo  on  day-time  sleepiness
omplaint  of  gabapentin  treatment.  At  the  30th  day  of  treat-
ent,  this  effect  became  similar  in  both  of  the  groups.

omnolence  and  dizziness  are  the  most  frequent  side  effects
f  gabapentin  therapy  and  they  are  known  to  be  transient.23

o,  it  is  not  surprising  that  day-time  sleepiness  complaint
ecame  similar  between  the  groups  at  30th  day  of  treat-
ent.  However,  early  attenuation  of  these  complaints  have

reat  importance;  somnolence  and  dizziness  are  also  the
ost  common  side  effects  of  gabapentin  leading  to  cessa-

ion  of  therapy  in  many  cases.23 Melatonin  administration
ay  improve  consistency  to  gabapentin  treatment  by  rapidly
ecreasing  these  complaints  in  the  early  period  of  treat-
ent.
In  our  study,  PSQI  scores  of  the  patients  dramatically

ecreased  at  the  10th  and  30th  day  in  both  of  the  groups,
owever  the  reduction  at  the  10th  day  was  more  significant
n  Group  1.  In  the  study  of  Zhang  et  al.,24 nine  random-
zed  clinical  trials  comparing  melatonin  with  placebo  for
leep  disorders  in  neurodegenerative  disorders  were  ana-
yzed.  In  this  meta-analysis,  melatonin  was  reported  to
mprove  PSQI  scores  of  patients  with  Alzheimer  disease  and
arkinson’s  disease.  So,  the  PSQI  scores  of  our  patients  at
he  10th  day  are  similar  to  the  current  literature,  however

SQI  scores  of  groups  were  similar  at  30th  day  of  treat-
ent.  We  think  that  the  most  possible  reason  is  effective

ttenuation  of  pain  with  gabapentin  treatment  in  both  of
he  groups.
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In  the  latest  Cochrane  review,  Wiffen  et  al.2 stated  that
he  outcome  of  at  least  50%  pain  intensity  reduction  was
egarded  as  a  useful  outcome  of  treatment  by  patients,  and
he  achievement  of  that  degree  of  pain  relief  was  associated
ith  important  beneficial  effects  on  sleep  interference,

atigue,  depression  and  quality  of  life.  In  the  current  study,
abapentin  treatment  provided  more  than  50%  pain  inten-
ity  reduction  in  Group  1  and  approximately  50%  reduction  in
roup  2,  which  means  that  gabapentin  successfully  managed
o  attenuate  neuropathic  pain  at  30th  day  in  both  groups.
ffective  pain  relief  may  consequently  improve  the  QoS  dur-
ng  night  time.

In previous  experimental  animal  models  and  clinical  stud-
es,  melatonin  was  found  to  represent  a  positive  effect  on
ain  management.11,25 In  a  recent  study,  Wang  et  al.26 inves-
igated  the  role  of  systemic  administration  of  melatonin
n  oxaliplatin-induced  pain  in  an  experimental  rat  model.
ntraperitoneal  melatonin  was  reported  to  significantly  alle-
iate  mechanical  allodynia  and  thermal  hyperalgesia  in
he  oxaliplatin-vehicle  group.  Immunohistochemical  evalu-
tion  showed  that  oxaliplatin  induced  a  significant  increase
f  Glial  Fibrillary  Acidic  Protein  (GFAP)  immunodensities
nd  melatonin  significantly  decreased  oxaliplatin-induced
pregulation  of  GFAP  expressions.26 VRS  scores  of  our
atients  were  similar  to  the  current  literature.  At  the
0th  day  and  30th  day  of  treatment,  VRS  scores  of  mela-
onin  +  group  were  found  to  be  significantly  lower.  However,
he  difference  between  the  groups  has  no  clinical  impor-
ance.

Although  previous  studies  have  reported  no  safety  con-
erns  when  melatonin  is  used  for  sleep  disorders  in  different
atient  groups,27,28 in  a  recent  study  Liu  et  al.  reported  that
elatonin  increased  reactive  aggression  in  healthy  male

olunteers.29 In  the  current  study,  aggression  complaints  of
he  patients  decreased  from  30%  to  5%  in  Group  1  and  27%
o  7.5%  in  Group  2  after  30  days  of  treatment.  The  most
ossible  reason  of  this  difference  is  the  health  status  of  the
atients.  Liu  et  al.  has  evaluated  the  healthy  volunteers,
hereas  our  patients  have  been  suffering  from  NP  and  sleep
isorders.  Effective  management  of  pain  and  sleep  disor-
ers  probably  provided  an  improvement  on  aggression  of  the
atients.

Melatonin  administration  was  not  associated  with  any
ajor  side  effects  in  the  current  study,  confirming  that  it

s  well  tolerated.  Therefore,  we  believe  that  it  is  safe  to
se  melatonin  as  an  adjuvant  to  reduce  day-time  sleepiness
omplication  of  gabapentin  treatment.11,30

The  major  limitation  of  our  study  is  the  wide  variety
f  diseases  causing  NP.  Intervariable  differences  between
iseases  may  interfere  the  results  of  this  study.  Future  stud-
es  with  specific  diseases  should  be  conducted  to  provide  a
learer  view  of  the  role  of  melatonin  in  neuropathic  pain
nd  sleep  disturbances.

In  conclusion,  melatonin  may  reduce  the  side  effects  of
abapentin  on  daily  sleepiness;  therefore,  it  may  be  helpful
n  patients  with  neuropathic  pain  treated  with  gabapentin
or  treatment  compliance.
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