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( ABSTRACT )

Background : Gender difference exists both in pharmacokinetics and pharmacodynamics of various drugs. So this
study was designed to evaluate efficacy and safety of Tramadol in males versus female patients suffering from pain.
Material and Methods : An open randomized parallel group study was conducted . 100 patients enrolled were 50
males and 50 females coming to Department of Orthopedics, in a tertiary care hospital. All patients were divided
into four groups of 25 each. Tramadol was prescribed in two doses of 50mg or 100mg BD for 7 to 14 days
depending on severity (based on Visual Analogue Scale) and then patients were monitored and adverse drug
reactions were noted in males and females. The data was analyzed statistically using T- test for efficacy and
descriptive stats for assessing the safety.

Results : Efficacy was assessed by comparing difference in mean score and mean percentage change in mean score.
Comparing males and females taking 50 mg tramadol percentage improvement was not statistically significant (p >
0.05). While comparing 50 mg and 100 mg percentage improvement in groups was statistically significant (p <0.05).
Comparing groups males and females, percentage of adverse drug reaction in females was higher on each dose of
tramadol. Percentage of adverse drug reaction in group taking 100mg was higher compared to group taking 50mg
tramadol.

Conclusion: There was no significant difference in efficacy of tramadol between males and females on same dose.
Females experience more adverse drug reactions than males on same dose of tramadol and ADR increases with
increase in dose.
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INTRODUCTION

Pain is one of the most common reasons to consult a
physician. Better pain relief is now main motive of
health care professionals. Pain management involves

combination of various treatment modalities and a
comprehensive  assessment  leading to an
individualized treatment approach.™) Opioids are
among the most effective and potent analgesics used
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to treat moderate to severe pain. Among opioids
tramadol has become the most commonly used
analgesic worldwide. Tramadol is synthetic 4-phenyl-
piperidine analogue of codeine. Tramadol is a
centrally-acting analgesic, used for treating moderate
to severe pain. Tramadol exhibits some opioid like
characteristics though not an opioid. Tramadol has
complimentary mechanisms other than binding to p
receptors are weak inhibition of reuptake of
norepinephrine and serotonin.”?  Tramadol is a
successful candidate among opioids mainly because
of its favourable side effect profile, which differs
significantly from that of other opioids.!

Gender difference exists both in pharmacokinetics
and pharmacodynamics of various drugs.”! In some
studies, many drugs metabolised by CYP3A4 like
alfentanil, tramadol have demonstrated 50- 70%
higher clearance in young females compared with
males.®! It has also been shown that females are more
sensitive to analgesic effect of pentazocine than
males.!®! There are gender-related differences in the
pharmacokinetics of the enantiomers of tramadol
trans-T and M1 which may be due to the greater body
weights for men and/or the higher CYP2D6 activity
in women.! so, present study has been done to
compare efficacy and safety of tramadol in male
versus female patients of moderate to severe pain.

MATERIAL AND METHODS

An open, randomized, parallel group study was
conducted after obtaining written informed consent
from the patients. The study was done in
accordance with the principles laid in the
Declaration of Helsinki and was approved by
Institutional  ethics  committee.’®!  Visual
analogue scale was explained during first and
subsequent visits. Patients included in the study
were males and females aged above 20 years
suffering from moderate to severe pain as
evaluated from visual analogue scale. Patients
with known hypersensitivity to tramadol, Children,
history of epilepsy, those taking centrally acting
drugs, other analgesic, and history of renal and liver
dysfunction were excluded from the study.

Conduct of Study
A total of 100 patients were enrolled and divided into
four groups (Group A, Group B, Group C, Group D)

of 25 each. Patients of group A included 25 males
and they were given 50mg tramadol. Patients of
group B included 25 females and were given 50mg
tramadol. Patients of group C included 25 males and
were given 100mg tramadol. Patients in group D
included 25 females and were given 100mg tramadol.
All subjects were randomly assigned into one of the
four treatment groups.

Tramadol was prescribed in two doses of 50 mg or
100mg BD for 7 to 14 days depending on severity
and then patients were monitored and adverse drug
reactions were noted in males and females. Based on
visual analogue scale, patients were divided into
mild, moderate and severe pain.® No other drugs
that interfere with metabolism of tramadol were
allowed during the study. Patients already taking
other analgesic drugs were included in the study after
washout period of 1 week.

Diagnosis of pain was confirmed by clinical
examination and required investigations. Patients
were assessed at visit one i.e. 0 day (baseline visit)
then visit 2 (at 1 week) and visit 3 (after 2 weeks) and
for carry - over effect of drugs. Patients were asked to
report for assessment for pain (VAS). Data was
collected on patient’s demographic characteristics,
functional status involving different parameters like
pain intensity and safety. The pain Intensity was
measured by Visual Analogue Scale. The classic
version of the VAS was used; 10 centimetre line,
horizontal. VAS on present pain ranged from "no
pain" to "the worst pain possible" and VAS on pain
relief ranged from "no pain relief" to "the maximum
pain relief". Scores ranged from 0 to 10.!

Statistical Analysis

Data was statistically analysed using student’s ‘t’
test"” For adverse drug reaction evaluation
Descriptive Statistics was used. A difference between
the treated and control group which would have
arisen by chance is ‘p’ value. If it is less than 0.05, it
is considered significant (S), ‘p’ value less than 0.001
is considered highly significant (HS). If it is more
than 0.05, it is considered non-significant (NS).

RESULTS

Hundred patients were analyzed in groups of 50
males and 50 females. The two groups of
patients were comparable with baseline
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characteristics with respect to age, sex, weight
(Table 1).  Table 2 shows comparison of pain
intensity scores between the two groups A & B at
baseline (visit 1) and improvement at subsequent
visits (visit 2 and visit 3). By taking inter-group
comparison, it was observed that p>0.05 at all the
three visits i.e. difference in group A and group B
was not statistically significant at baseline as well as
final visit. It shows there is no difference in efficacy
with respect to dose 50mg in males and females.
Similarly it was found that there is no difference in
efficacy with 100 mg dose of tramadol in males and
females.

Table 3 shows comparison of pain intensity scores
between groups A and B (males and females given
50mg tramadol) and group C and D (males and
females given 100mg tramadol) at different visits. By
taking inter-group comparison, it was observed that
p<0.05 at all the visits i.e. difference in groups A and
B and groups C and D was statistically significant at
final visit. This comparison proves that reduction in
pain intensity with 100mg was more as compared
with 50mg tramadol.

Safety

Safety of study drugs was assessed by recording
adverse events as reported by patients on
subsequent visits. In Graph 1 it was observed that
in the patients of (Group A) males given 50mg
tramadol, incidence of dizziness/ vertigo was 3(12%),
nausea was 4 (16%), constipation was 2 (8%) and
headache was 1(4%). somnolence 1(4%), vomiting
was 2(8%), while dyspepsia was reported in 1(4%)
patients. In female patients taking 50mg tramadol

incidence of dizziness/vertigo was 6(24%), nausea
was 4(16%), constipation was 3(12%), headache was
2(8%), somnolence was 1(4%), vomiting was 2(8%),
dyspepsia was 2(8%), dry mouth was 1(4%), while
diarrhea was reported in 1(4%) patients. It was
observed that adverse drug reactions were more in
females than males on same dose i.e either 50mg or
100mg.

Graph 2 shows comparison of adverse events
between group A and B (males and females
given 50mg tramadol) and group C and D (males
and females given 100 mg tramadol). It was
observed that in the patients of (groups A and B)
males and females given 50 mg tramadol, incidence
of dizziness/vertigo was 9(18%), nausea was 8
(16%), constipation was 5(10%) and headache was
3(6%). somnolence 2(4%), vomiting was 4(8%),
dyspepsia was 3(6%), dry mouth was 1(2%) while
diarrhoea was reported in 1(2%) patients. In males
and female patients taking 100mg tramadol
incidence of dizziness/vertigo was 13(28%),
nausea was 8(16%), constipation was 7(14%),
headache was 5(10%), somnolence was 5(10%),
vomiting was 6(12%), pruritis was 1(4%),
dyspepsia was 3(6%), dry mouth was 1(2%),
while diarrhea was reported in 2(4%) patients.
By comparing it was found that adverse drug
reaction increases with increase in dose. Females
and males experience more adverse drug
reaction with 100mg as compared to 50mg
tramadol and females experience more ADRs
with higher dose as compared to 50 mg
tramadol.

TABLE 1
Variable Male Female
sex 50 50
Age 47.36112.77 45.28+13.34

Weight ~ 66.84+7.92 16 (32%)
Mean+SD 66.84 +7.92 65.12 +7.41

p value 0.125(NS)
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Table 2: Comparison of mean pain intensity scores between group a (males given 50mg tramadol)
and group b (females given 50mg tramadol) at different visits

Visit (Duration) Group A vs B (Male vs Female)

Group Mean SD  Mean %age change t p sig.
Visit 1 A 760 091 - 1.347 0.1842 NS
(0 Week) B 792 076 -
Visit 2 A 448 092 41.05 0.191 0.8497 NS
(1 Week) B 452 051 42093
Visit 3 A 136 0.70 69.64 1.017 0.0181 NS
(2 Weeks) B 156 0.69 65.49

TABLE 3 Comparison of mean pain intensity scores between groups a and b (males and females given 50mg
tramadol) and group ¢ and d (males and females given 100mg tramadol) at different visits

Visit (Duration) Group Aand B vs C and D

Group Mean SD  Mean %age Change t p sig.
Visit 1 AB 776 085 - 0.53 059 NS
(0 Week) CD 777 065 -
Visit 2 AB 450 0.74 42.01 2.09* 0.05 HS
(1 Week) CD 482 079 37.97
Visit 3 AB 1.60 0.73 64.44 2.94** 0.01 HS
(2 Weeks) CD 116 0.77 75.93

Graph 1 Comparison of adverse events between group a (males given 50mg tramadol) and group b
(females given 50mg tramadol)
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Graph 2 Comparison of adverse events between group a and b (males and females given 50mg tramadol) and
group c and d (males and females given 100 mg tramadol)
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DISCUSSION tramadol. In various studies it was observed that

The use of opioids to treat moderate to severe pain is
widely accepted .The effect of various opioids in
pain management was studied and it was found that
opioids are our most powerful analgesics.*! In one
study it was stated that various opioid members act
on opioid receptors have different analgesic
efficiencies and different side effect profile because
of unique affinities for different opioid receptor.'?
Tramadol is a centrally acting analgesic used to treat
moderate to severe pain. A randomized, double blind,
placebo controlled trial was conducted to evaluate
efficacy and safety of tramadol in treatment of
fibromyalgia and significant improvement in VAS
pain score was found in both groups.™**!

Our Study confirms the analgesic efficacy of
tramadol in males and females and compares the
safety profile of tramadol in males and females. We
observed that analgesic effect of tramadol in males
and females is same there is no significant difference
in the analgesic effect on same dose. In concern with
the dose it was found that analgesic effect is more
with 100mg of tramadol as compared with 50mg of

other members of opioid family show different
analgesic effect in males and females. One study
done on buprenorphine & morphine suggested that in
females analgesic efficacy is increased compared to
males. Our results do not correspond to previously
reported data in different studies and it was found
that there is no significant difference in efficacy
related to gender.

Safety profile of tramadol was also observed in males
and females. According to literature common ADR
with tramadol are nausea, vomiting, vertigo,
dizziness, constipation.™®. My study results comply
with the literature. In our study it was observed that
females experience more adverse drug reaction with
tramadol compared to males on same dose. Possible
mechanism responsible for difference in safety
profile of tramadol in males and females shown by
studies was apparent cytochrome P450 activity. It is
observed that cytochrome P450 activity higher in
females than in males.’® Sex difference in drug
metabolism was responsible for higher incidence of
drug reaction in women compared to men.

In one study it was reported that there are significant
differences in pharmacokinetics of enantiomers of
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trans —tramadol and its active metabolite (M1) both
in males and females. This gender related differences
in pharmacokinetics of enantiomers is may be due to
greater body weight for men and higher CYP2D6
activity in women.["" Cytochrome P450 is highly
polymorphic liver enzyme.' Some are fast
metabolizers while other are poor metabolizers.
Tramadol is metabolized by CYP2D6 enzyme and
active metabolite M1 which is formed is more potent
which is the considered to be responsible for higher
ADR in females ™!,

In the present study it was found that adverse drug
reaction increases with increase in dose. Females and
males experience more adverse drug reaction with
100 mg as compared to 50 mg tramadol.
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