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ABSTRACT

Background: Epilepsy is a chronic disorder characterised by recurrent
seizures/convulsions that affects people of all ages. Phenytoin sodium is an
effective, cheaper, most commonly used first line drug for the treatment of
epilepsy. As a result of sure encounter with various painful inflammatory
conditions like chronic arthritis at some point of time the co administration of
analgesics becomes inevitable in epileptic patients. Aceclofenac is a commonly
prescribed, moderately COX-2 selective congener of Diclofenac. Because of
similarity in some pharmacokinetic properties between Phenytoin sodium and
Aceclofenac; the possibility of drug interaction between them is postulated.
Methods: In this prospective randomized observational study diagnosed and
stabilized patients of epilepsy of either sex of more than 18 years of age were
included. Patient taking Phenytoin sodium 100mg BD and prescribed tab
Aceclofenac 100mg bd for 7 days. Serum Phenytoin sodium levels were
measured before and after administering Aceclofenac. Graph pad Prism software
Version 6 used for statistical analysis.

Results: At the end of the study, we found statistically significant effect (p =
0.0104) on serum Phenytoin sodium level. However, no statistical difference was
found in any of the other parameters i.e., epilepsy outcome parameters and lab
parameters - Urine routine microscopy, CBC, LFT, KFT and RBG.
Conclusions: Findings in this study forms a platform for future researchers to
explore this field of research by designing an interventional study with well
scrutinised study population considering all pharmacokinetic parameters.
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INTRODUCTION

Epilepsy is a chronic disorder characterised by recurrent
seizures/convulsions that affects people of all ages
(Around 5.5 million in India).>? Though variety of newer
drugs are available for the management of epilepsy
Phenytoin sodium is an effective, cheaper, most
commonly used first line drug for the treatment of
epilepsy. Even at a tertiary care hospital around 80 to 90%
epileptic patients were stabilised with the drug Phenytoin
sodium with proper doses.>* It has narrow therapeutic
index and its bioavailability varies with variety of

www.ijbcp.com

formulations, drug interactions, inter individual variations
of drug metabolism and protein binding.®°

Aceclofenac is a commonly prescribed, moderately COX-
2 selective congener of Diclofenac.® It has
chondroprotective properties due to increased synthesis of
proteoglycans and hyaluronon molecules in cartilage
matrix. It is having good efficacy, safety and tolerability
for different pain conditions. It is a routinely prescribed
drug.”®

The possibility of drug interactions between Phenytoin
sodium and Aceclofenac can be postulated based on some
common properties. Both drugs are acidic in nature and
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can interact at absorption and displacement from protein
binding sites. Moreover, both are substrate for Cyp2C9
enzyme thus enzyme induction or inhibition can account
for drug interaction.510-13

A papallel study in Rabbits by Medhi et al, proved
significant decrease in Phenytoin sodium level due to
increased  displacement and  metabolism  with
Aceclofenac.'

So far, no human study has been conducted to evaluate
drug interaction of Phenytoin sodium with Aceclofenac. In
the view of above background, the present study is planned
to see any changes in therapeutic drug concentration of
Phenytoin sodium when it is co-prescribed with
Aceclofenac.

METHODS

The Prospective Randomized Observational study was
conducted in department of Pharmacology in collaboration
with department of Medicine at GMCH Aurangabad
during 2015 to 2017. Objectives of the study were to study
any change in serum level concentration of Phenytoin
sodium when Aceclofenac is co-administered with it and
to evaluate effect on Epilepsy outcome. Diagnosed and
stabilized patients of epilepsy of either sex of more than 18
years age receiving Phenytoin sodium 100mg BD and co-
prescribed with tablet Aceclofenac 100mg BD willing to
give informed written consent were included in the study.
While patient with known history of chronic hepatic or
renal disease, pregnant patient, history of any
hypersensitivity reaction to above drugs, not willing to
give informed consent and not willing to follow up were
excluded from the study.

Random number table using research randomiser software
version 4.0 was generated for patient selection. Informed
consent was obtained in local language. Study started with
sample size 50 considering feasibility in institutional set
up. With progress of study data generated from initial 10
subjects were considered as internal pilot.*> Sample size
was calculated with confidence interval 95% and power
80% using following formula.

) S\
N = (72 + zp)* x (W)

Where;

N - Sample size,

Zop, Zp - Standard normal deviate for «/2 and B
respectively,

S(A) - Standard deviation of the change in the outcome,
Effect size - Difference between 2 means

With this formula we got N = 37.1. Considering drop outs
we continued study with sample size 50.

The study parameters were assessed on day 0 with Tab
Phenytoin sodium only and on day 7 after receiving Tab
Phenytoin sodium along with Tab Aceclofenac by using
Graph pad Prism software Version 6 (Figure 1).
Pharmacokinetic outcome was assessed by measuring
serum Phenytoin sodium level using RECIPE ClinRep®
Complete Kit.** HPLC conditions were as - Pump:
isocratic pump, flow rate: 1.0ml/min, Injection volume: 10
pl, Injection interval: 15min, UV/VIS-Detector: 205nm,
HPLC-Thermostat: 55°C. For epilepsy outcome seizure
frequency, development of any study drug associated
toxicity features and any significant clinical remarks were
noted. Other Routine Lab Parameters like urine routine
microscopy, complete blood count (CBC) including
haemoglobin %, total leucocyte count (TLC), differential
leucocyte count (DLC), platelet count, liver function test
(LFT) including serum Albumin, Sr Bilirubin, SGOT,
SGPT, kidney function test (KFT) including urea and
creatinine blood sugar (glucose) level (random) were
measured.

Enrollment (o= 5% ]

Toxchaded (=0}
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Figure 1: Study flowchart.
RESULTS

A total of 50 eligible patients fulfilling the inclusion
criteria were randomly selected. The study parameters
were assessed on day 0 with Tab Phenytoin sodium only
and on day 7 after receiving Tab Phenytoin sodium along
with Tab Aceclofenac. The statistical assessment was done
by applying paired t test to obtained quantitative data. For
qualitative nominal data like change in seizure frequency,
development of any study drug associated toxicity features
simple descriptive statistics was used to generate
frequencies, percentages and proportions.
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Parameter for assessment of effect on pharmacokinetics

Assessment of Phenytoin sodium pharmacokinetic was
done by measuring serum Phenytoin sodium level on day
0 with Phenytoin sodium only and then on day 7 with
Aceclofenac. On day 0, the mean Phenytoin sodium level
with Tab Phenytoin sodium alone was 15.03+0.9521
mg/L. On day 7, with Tab Phenytoin sodium + Tab
Aceclofenac the mean Phenytoin sodium level was
reduced to 14.57+1.0807 mg/L. Same is illustrated
graphically in Figure 2. The reduction in the mean
Phenytoin sodium level with Aceclofenac on day 7 was
statistically significant with p value of 0.0104 (p<0.05)
(Table 1). Test of significance used was paired t test.

Table 1: Effect on phenytoin sodium level.

Phenytoin sodium Level in mg/L

Day 0 Day 7 _ 17l |
15.03+£0.9521 14.57+1.0807 0.0104 |
mDay 0 mDay 7 \
c 15.1 - 15.03
E 15 A
& 14.9 -
-g o 14.8 1
52 147 A
SE 14.57
£ 146 A
= 145 -
(<5}
= 14.4 -
14.3 T
Day 0 Day 7

Figure 2: Mean Phenytoin sodium level at day 0
and day 7.

Parameters for assessment of effect on epilepsy outcome

For epilepsy outcome seizure frequency, development of
any study drug associated toxicity features and any
significant clinical remarks were noted. As shown in Table
2 out of total 50 subjects no subject has shown change in
seizure frequency or any toxicity features after 7 days with
Aceclofenac.

Table 2: Epilepsy outcome parameters.

Frequency Frequency

of subjects of subjects Total
Parameter with with subjects
positive negative assessed
response response
Change in
seizure Nil 50 50
frequency
Development of
any study drug ) 50 50
associated
toxicity features
Ap){ significant Nil 50 50
clinical remarks

Other routine laboratory parameters

Other lab parameters assessed were complete blood count
(CBC) including haemoglobin %, total leucocyte count
(TLC), differential leucocyte count (DLC), platelet count,
liver function test (LFT) including serum Albumin, serum
Bilirubin, SGOT, SGPT, kidney function test (KFT)
including urea and creatinine and random blood glucose
level. As shown in Table 3 none of these parameters were
statistically significant as p values were greater than 0.05.

Table 3: Routine lab parameters.

Parameter IDEVAL Day 7 ‘P’ value
Systolic Blood Pressure in mmHg 127.1+8.172 125.16+5.857 0.1178
Diastolic Blood Pressure in mmHg 82.64+3.713 83.2843.933 0.4059
Hemoglobin in gm% 12.396+1.041 12.766+0.991 0.104
Platelet count *10%/mm? 143.72+5.265 143.94+5.776 0.8378
Total Leucocyte count /mm3 4761+82.386 4709£177.29 0.0683
Neutrophil % 59.04+4.58 57.74+5.753 0.1684
Lymphocyte % 32.86+4.54 34.34+6.1 0.1445
Monocyte % 5.12+1.043 5.06+1.114 0.7847
Eosinophil % 2.48+0.995 2.42+0.971 0.7828
Basophil % 0.5+0.505 0.44+0.501 0.5182
Blood Albumin Level in gm/dI 3.808+0.349 3.754+0.221 0.3805
Serum Bilirubin Level in mg/dI 1.014+0.103 0.96+0.178 0.0573
SGOT in units/L 25.06+3.431 25.48+2.131 0.4996
SGPT in units/L 38.28+3.557 37.86+1.702 0.4441
Blood Urea level in mg/di 5.028+1.059 4.656+1.13 0.1118
Serum Creatinine in mg/dl 0.908+0.114 1.094+0.86 0.1237
Blood Glucose in mg/dl 105.78+3.112 105.66+2.752 0.8227
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DISCUSSION

Significant reduction in mean Phenytoin sodium level can
be either due to reduced bioavailability due to reduced
absorption or accelerated elimination due to increased
metabolism of Phenytoin sodium by Aceclofenac.

Effect on absorption

Both Aceclofenac and Phenytoin sodium are orally
administered drugs. When two drugs are given orally there
can be competition for transport processes involved in
absorption.*4

Work of Fromm D et al states that there operates multiple
gastric mucosal defence mechanisms viz mucosal
permeability to acid, active ion transport, blood flow,
mucus secretion, epithelial restitution, and prostaglandin
synthesis. NSAIDs causes mucosal damage by affecting
these defences.r” In acidic environment Acidic drugs
remain unionised and readily absorbed.® Chronic gastritis,
a common side effect of NSAIDs is associated with
hypochlorhydria.’® Increase in gastric pH due to
hypochlorhydria may decrease drug absorption of acidic
drugs like Phenytoin sodium. Sigthorsson et al studied
effect of long term NSAIDs on intestinal permeability.?°
The present study results are in accordance to these
findings.

Some researchers explored COX-1 sparring action
Aceclofenac by comparing its gastrointestinal effects with
other NSAIDs. Toru and Akira et al observed significantly
less gastropathy and unchanged gastrodeodenal blood flow
with  Aceclofenac.? Hinz B et al, also proved
gastrointestinal safety of Aceclofenac than other
NSAIDs.?? This relative gastrointestinal safety causing
relatively less effect on absorption of other drugs of
Aceclofenac contradicts findings of present study.

Protein displacement: a cause of rapid metabolism

Sansom et al underlined significance of plasma protein
displacement interactions in a restrictively cleared and
highly protein bound (90%) drug Phenytoin sodium.?
Comedication with other albumin binding acidic drugs is
known to displace Phenytoin sodium from albumin.?* It
was found that Aceclofenac is more than 99.7% bound to
albumin.®® Work of Aronson et al described that plasma
protein displacement of Phenytoin sodium causes transient
increase in clinical effect because it results in a
proportionately increased rate of metabolism of Phenytoin
sodium.?® In agreement to above research works the
significant reduction in Phenytoin sodium level in this
study may be attributed to plasma protein displacement.

Enzyme induction: a possibility
Though too early to comment our study postulates

possibility of enzyme induction by Aceclofenac as a cause
for significant reduction in serum Phenytoin sodium level.

According to Barry et al most of the NSAIDs are inhibitors
of Phenytoin sodium metabolising enzymes.?® Although
currently no direct evidence about enzyme inducing or
enzyme inhibiting properties of Aceclofenac is available
on Indexed literature; as a member of NSAIDs family it
can be considered as an enzyme inhibitor. Postulates
derived from current study contradicts to this school of
thinking.

Throughout the duration of our study all the subjects have
Phenytoin sodium levels maintained in the therapeutic
range. Thus, absence of therapeutic failure and toxicity
features in any one among the study subjects is justified.

This study has some noteworthy limitations like non
interventional study design, no effective monitoring
system to check patient compliance, no consideration of
confounding factors in personal history (diet, smoking,
alcohol consumption, any other substance use) and no
assessment of other pharmacokinetic parameters.

CONCLUSION

In spite of shortcomings the findings of present study
cannot be neglected. It forms a platform for future
researchers to explore this field of research by designing
an interventional study with well scrutinised study
population considering all pharmacokinetic parameters. In
light of findings of this study medical practitioners must
become more vigilant while prescribing the drugs like
Aceclofenac.
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