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_________________________________________________________________________ 
ABSTRACT 
Background of convulsion can be treated by administering anticonvulsant drugs which  can suppress 
the rapid and extreme firing of neurons. Anticonvulsants have several systemic toxicity such as  11..  
neurologic (sedation, diplopia, blurred vision).2. Gastrointestinal (nausea, constipation). 3. 
Hematologic toxicity (lukopenia ,thrombocytopenia, agranulocytosis, anaemia). 4. Dermatological 
toxicity (Rash, exfoliation, Stevens-Johnson syndrome).5. hepatic damage.  The objective of the study 
is to evaluate systemic toxicity causes by Anticonvulsants alone or along with other drugs 
(Anticonvulsants and or other) .Settings Advanced Medical Research Institute (AMRI) Hospital, 
Kolkata. Methodology includes All Medical patients admitted in neurology general ward and neuro 
ITU who received Anticonvulsants alone or along with other drugs  more than 48 hrs will be screened 
for the systemic complications during their stay .Main outcome measured by Evaluation of the 
percentage of systemic complications among  patients receiving Anticonvulsants alone and or other  
Anticonvulsants s or other drugs leading to systemic complications.Results areAmong300 
patients,Ratio (%) -- Male : Female =69:31. The Hydantoin showed high Central nervous system 
toxicity (49.09%). lower Cardiovascular toxicity (9.7%).  Levetiracetam showed high values for 
hepatotoxicity (57.78%), low hematological toxicity (15.56%). sodium valproate is more 
gastrointestinal and hepatotoxic (50%), but less Cardiovascular toxicity (16.67%). Gabapentin has 
Central nervous system toxicity and dermatological toxicity (25%) and hematological toxicity (18.7%). 
The percentage of patients receiving Anticonvulsants with drug interaction(other 
Anticonvulsants)leading to systemic complications=16%.and interaction with other drugs 
like,isoniazid, warfarin, digitoxin, etc leading to systemic complications=5%.Conclusion stated that 
based on the toxicity data available from this study , CNS toxicity, hepatotoxicity,   nephrotoxicity, CV 
toxicity  are higher  for  hydantoin and Levetiracetam is relatively safe drugs.  Anticonvulsants can 
also cross-react with other anticonvulsant and other drugs (Chloramphenicol,isoniazid, ,digitoxin, etc) 
which may lead to adverse effect.  Hence the patients should be thoroughly monitored to avoid any 
harmful effect. If any abnormal effects are seen the drugs should be changed. Key 
wards:Anticonvulsant Drugs, Hydantoin, Sodium Valproate, Gabapentin, Levetiracetam, Systemic 
Toxicity,Hepato toxicity, Central nervous system  Toxicity, Gastrointestinal Toxicity, 
Nephrotoxicity,Dermatological toxicity. Impact of findings on practice statements says that 
Anticonvulsion drugs possess various systemic toxicities like kepato toxicity, cardiovascular 
toxicity,gGastrointestinal toxicity, nephrotoxicity etc alone  or by interaction with other drugs(other 
anticonvulsion druds and or other drugs like Chloramphenicol,isoniazid, ,digitoxin). According to 
comorbidity of patient anticonvulsant drugs should be chosen to lower the chances of toxicity and 
brings proper effects. Careful monitoring of clinical response is needed whenever a drug is added or 
removed from a patient's Anticonvulsant drug regimen in order to maintain proper treatment and 
minimize systemic toxicity. 
 
INTRODUCTION 
Convulsion is a clinical condition where a 
group of cortical neurons are excessively and 
synchronously excited and causes involuntary 
muscle contraction due to sudden, 
uncontrolled disturbance of the central nervous 
system or evoked by a specific stimulus.1 This 
is characterized by various symptoms like 
impaired consciousness , abnormal motor 
function ,sensory disturbances , flickering 

lights ,monotonous sounds ,music, a loud 
noise, autonomic dysfunction.2  There are four 
types of convulsion such as Petit Mal ,Grand 
Mal (Generalized Tonic Clonic),Single Focal 
,Partial Complex 3.4. This can be treated by 
administering anticonvulsant drugs 
(ACDs)which  can suppress the rapid and 
extreme firing of neurons.1 
ACDs are used alone or with other ACDs or 
even with other drugs like Chloramphenicol, 
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isoniazid, cimetidine, dicoumarol, warfarin, 
digitoxin, theophyline, statin etc.  They also 
cause systemic toxicity if they are interact with 
each other. The determination of plasma level 
of ACDs helps clinicians to assess kinetic 
modifications during combined drug therapy 
and to determine the exact dosages in 
subtherapeutic or toxic level.33 There are some 
enzyme inducers and inhibitors which can alter 
the serum level of ACDs.1,5,6,26 
There are some ACD Inducers like,broad 
Spectrum Inducers: Carbamazepine , 
Phenytoin , Phenobarbital/ primidone and 
selective CYP3A( Cytochrome P3A) Inducers: 
Felbamate, Topiramate, Oxcarbazepine . 
Some ACD Inhibitors like, Valproate that can 
causes increase plasma concentrations of 
Lamotrigine, Lorazepam.  Thse leads to 
increase in plasma concentrations of 
Phenytoin, Phenobarbital.Topiramate & 
Oxcarbazepine can causes increase plasma 

concentrations of Phenytoin.  Felbamate can 
causes increase plasma concentrations of 
Phenytoin, Phenobarbital.Phenytoin can be 
inhibited by valproate, ticlopidine, fluoxetine, 
topiramate, fluconazole .Carbamazepine can 
be inhibited by ketoconazole, fluconazole, 
erythromycin,  diltiazem .  Lamotrigine can be 
inhibited by valproate. In general, ACD serum 
concentrations can be used to evaluate the 
efficacy of drug therapy for convulsion.7 

Optimization of ACD therapy, assessing 
compliance, drug-drug interactions can be 
evaluated by Serum concentrations. Serum 
concentrations helps to determine the 
pharmacodynamic and pharmacokinetic 
interactions between ACDs and other drugs 
that lead to positive or negative outcomes 
associated with ACD therapy. Determination of  
ACD serum concentrations is necessary for 
individual patients to define their own “ 
therapeutic range” for  different ACDs. 

 
Table 1: Potential Serum Concentration  

Ranges of Anti Convulsant Drugs (1, 7) 

ACDs Serum  
Concentration (mg/l) 

Carbamazepine 4-12 
Ethosuximide 40-100 
Phenobarbital 10-40 

Phenytoin 10-20 
Valproic acid 50-100 
Gabapentin 6-21 
Lamotrigine 5-18 

Levetiracetam 10-40 
Oxcarbazepine 12-24 

Topiramate 4.0-25 
Zonisamide 7-40 

 
 
Name of some ACDs and their cellular 
mechanism are given below.7,8,18,19 
Felbamate may block voltage-dependent 
sodium channels at high firing frequencies. It 
may also modulate NMDA receptor via 
strychnine-insensitive glycine receptor. 
Gabapentin causes increases neuronal GABA 
concentration. It also causes enhancement of 
GABA mediated inhibition. Lamotrigine causes 
blockage of voltage-dependent sodium 
channels at high firing frequencies. It may 
interfere with pathologic glutamate 
release.Vigabatrin Irreversibly inhibits GABA-
transamision. Topiramate causes blockage of 
voltage-dependent sodium channels at high 
firing frequencies. It leads to increases 
frequency at which GABA opens Cl- channels 
(different site than benzodiazepines).It causes 
antagonizes glutamate action at AMPA/kainate 
receptor subtype.It causes inhibition of 

carbonic anydrase . Tiagabine causes 
interference with GABA re-uptake. 
Levetiracetam causes binding of reversible 
saturable specific binding site. It causes 
reduces high-voltage- activated Ca2+ currents. 
It causes reverses inhibition of GABA and 
glycine gated currents induced by negative 
allosteric modulators. Oxcarbazepine causes 
blockage of voltage-dependent sodium 
channels at high firing frequencies. It causes 
to exerts effect on K+ channels. Zonisamide 
causes blockage of voltage-dependent sodium 
channels and T-type calcium channels.  
Pregabalin causes to increases neuronal 
GABA. It also increase in glutamic acid 
decarboxylase .It leads to decrease in 
neuronal calcium currents by binding of alpha 
2 delta subunit of the voltage gated calcium 
channel.
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Table 2: Types of Anti Convulsant Drug’s s with their adverse effects and mechanism of actions8-26 

ACds Types of 
convulsion 

cellular mechanism Adverse effects 

Hydantoin 
 

Tonic-clonic  
 Partial 

They block voltage-dependent sodium 
channels at high firing frequencies 
 
 

1. dizziness  
2. drowsiness  
3. confusion  
4. ataxia  
5. nausea  
6. gingival hyperplasia  
7. megaloblastic anemia  
8. leukopenia 

Tricyclic 
 

Tonic-clonic  
Partial 

They block voltage-dependent sodium 
channels at high firing frequencies 
 
 
 

1. sedation  
2. fatigue  
3. confusion  
4. ataxia  
5. nausea  
6. blood dyscrasias  
7. hepatotoxicity 

Carboxylic acid Tonic-clonic  
Partial  
Absence  
Myoclonic 

 
May enhance GABA transmission in 
specific circuits. 
Blocks voltage-dependent sodium 
channels. 
 

1. anorexia  
2. diarrhea  
3. nausea  
4. drowsiness  
5. ataxia  
6. headache  
7. leukopenia  
8.thrombocytopenia 
9.hepatotoxicity 
10.prolonged bleeding time 

Succinimide Absence  
Myoclonic  
Atonic 

It causes blockage of low threshold, 
“transient” (T-type) calcium channels in 
thalamic neurons 
 
 
 

1. ataxia  
2. sedation  
3. dizziness  
4. hallucinations  
5. behavioral changes  
6. headache 

Benzodiazepine Absence  
Myoclonic  
Atonic 

It acts by increasing frequency of GABA-
mediated chloride channel openings 
 
 

1. tachycardia  
2. drowsiness  
3. anxiety  
4. ataxia  
5. headache  
6. dizziness  
7. blurred vision  

Barbiturate Tonic-clonic  
Partial 

It causes Prolongation of  GABA-mediated 
chloride channel openings 
Also by Some blocking  of voltage-
dependent sodium channels 
 
 

1. dizziness  
2. lightheadedness  
3. sedation  
4. ataxi  
5. impaired judgment  
6. skin rashes 

 
AIMS OF STUDY 

1. To evaluate the No. of patients 
receiving ACDs. 

2. To evaluate the percentage of 
patients receiving ACDs with 
systemic complications 

3. To evaluate the percentage of 
patients receiving ACDs with drug 
interaction leading to systemic 
complications. 

4. To evaluate the percentage of 
systemic complications of the 
patients having some comorbidity 
receiving ACDs with. 

 
Method 
Ethics statements 
 The study was approved by ethics committee 
of the Doctors network.  The ethics committee 
did not think necessary to consider the written 
inform consents. 10 month (From July 2010 to 

April 2011) of study period 300 patients were 
included. 
 
Study design 
We were conducted a prospective 
observational study. For each patients a 
standardize case report form was prepared.  
The data collection took place at AMRI 
hospitals from July 2010 to April 2011. 10 
month of study period 300 patients were 
included. All Medically ill patients meeting the 
inclusion criteria (Any patient who is on anti 
conversant drugs more than 48 hrs.) who 
needs hospital admission after one episode or 
more episodes of convulsion at home or at ER 
/ Patients on whom prophylactic anticonvulsant 
drugs were  used, will be assessed for 
systemic toxicity of anti convulsion drugs. 
Demographical parameters (age, gender, 
marital status, living conditions etc.) morbidity 
parameters (primary illness, there co 
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morbidities, reasons for hospitalization 
,management, patients’ primary illness and 
overall health status ,all ACDs used along with 
other Drugs)were documented. ICU and 
hospital outcome of the patients were 
documented. All data will be collected from 
patient's file and direct interaction with the 
patients receiving ACDs with drug interaction 
leading to systemic complications. 

1. Evaluation of the No. of patients 
receiving ACDs. 

2. Evaluation of the percentage of 
patients having some co morbidity 
receiving ACDs leading to systemic 
complications. 

3. Evaluation of the percentage of 
patients receiving ACDs with systemic 
complications. 

4. Evaluation of  the percentage of 
patients receiving ACDs with drug 
interaction (other ACDs and or other 
drugs)leading to systemic 
complications. 

 
 
 

System wise toxicity data to be collected as 
follows 
Central Nervous System (CNS) Toxity: - 
Nystagmus, Ataxia, Slurred speech, Mental 
confusion, insomnia, Motor twitching, 
Headache. 
Gastrointestinal (GI) Toxicity: Nausea, 
Vomiting, constipation 
Hematopoetic Toxicity- Thrombocytopenia, 
Leukopenia, Pancytopenia, Megaloblastic 
anaemia, Lymphadenopathy. 
 Dermatological Toxicity: - Fever, Bullous, 
Pruritic darnatitis , Lupus erythematosus 
,Steven Johnson Syndrom ,Toxic epidermal  
necrosis. 
 Hepato Toxicity: Fatal hepatocellular, Toxic 
hepatitis, Liver damage, Hepatocellular 
degeneration . 
Cardiovascular toxicity (CV): Cardiac 
collaps,hypertension(HTN). 
 
RESULT 
During 10 month (From July 2010 to April 
2011) of study period 300 patients were 
included. Among these the mean age was 
53.44 years and the male to female ratio was 
= (69: 31) %.   (Figure -1) 

 
 

 
Fig. 1: Percentage of patients getting ACDs among different age groups 

 
Among patients whose age is between 51 to 
70 years, anticonvulsant drugs are used more.  
During age of 31 to 70 years sodium valproate 
is mostly used as anticonvulsant drugs. 

Hydantoin is generally used for pediatric 
patients. 
There is more number of male patients (69%) 
than female patients (31%) among the patients 
getting ACDs . (Figure 2) 

 

 
Fig. 2: Use of ACDs as preventive and documented convulsion 
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Among 300 patients receiving ACDs , 77% patients getting ACDs as Preventive therapy ,and only 23 
% patients are getting ACDs for documented convulsions. 
 

Table 3: Use of ACDs as preventive and documented convulsion 
NAME OF ACDs Preventive use(%)   Use in documented Convulsion(%) 

Hydantoin 77.58 23.64 
Gabapentin 100 - 

Sodium valproate 100 - 
Levetiracetam 66.67 28.89 

 
Above data shows for the documented 
convulsion, hydantoin and levetiracetam 
(23.54% and 28.89% respectively) are the 
mainly used. Levetiracetam mainly used as 
documented convulsion and Hydantoin mainly 
used as preventive therapy, where as, 
gabapentin and sodium valproates are used 
only in preventive therapy.  

Here out of 300 patients getting ACDs, 238 
patients were getting single ACD therapy. 
 42 patients were getting double and triple 

ACD therapy.  
  Rest 20 patients were getting ACDs with 

some other group of drugs which has 
caused interaction. (Figure 3)  

 
 

 
Fig. 3: Distribution of patients in Anticonvulsiont drug therapy 

 
 
Among 238 patients who were getting single ACD therapy 71% patient gets Hydantoin, And least no 
of patient gets Sodium Valproate. ( Figure -4) 
 
 

 
Fig. 4: Distribution of patients in single drug therapy 

 
 

Table 4: Distribution of patients in sigle drug therapy 
 
 
 
 
                                    *Patients who were getting other hepatotoxic and nephrotoxic drugs were excluded from the study. 
 

Name of Drugs No of patients 
Levetiracetam 45 
Gabapentin 16 
Hydantoin 165 

Sodium valporate 6 
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Studies on different patients ,on the basis of 
Admission reports having normal range of 
laboratory test features and physical 
observation, were done after administration of 
ACDs and derangement in various parameters 

were observed on further laboratory as well as 
day to day physical observation as tabled 
below from which we can opine that the patient 
is having systemic toxicity as given below.- 
(Table -5) 

 
Table 5: The percentage of patients receiving Single  ACDs with different CNS toxicity 

 
 

 

Fig. 5: Different toxicities among different ACDs 
 

1. Among the 300 patients Gabapentin 
shows lowest hepatotoxicities 
(32.25%).and Sodium valproate shows 
highest hepatotoxicities (50%). 

2. Hydantoin shows highest (49.09%)and 
Gabapentin shows lowest (25%) CNS 
toxicity. Hydantoin shows lowest CV 
toxicity (9.7%).and Sodium valproate 
shows highest CV toxicities (16.67%).  

3. Sodium valproate shows highest 
(50%)and Levetiracetam shows lowest 
(25%) GI toxicity. Sodium valproate 
shows highest (33.3%) and 
Levetiracetam shows lowest (15.5%) 
Dermatological toxicity.  

4. Sodium valproate shows highest 
(33.3%) and Levetiracetam shows 
lowest (15.5%) hematopoietic toxicity.

 
 
Sodium valproate shows highest (66.6%) and Levetiracetam and Gabapentin shows lowest (31.1%) 
Nephrotoxicity. (Table 6) 

 
Table 6: The percentage of patients receiving Single ACDs with systemic complications 

NAME OF  
ACDS 

HEPAT
O 

TOXICI
TY 
(%) 

CNS  
TOXICITY 

(%) 

CV  
TOXICITY 

(%) 

GI  
TOXICITY 

(%) 

DERMATOLOGI
CAL  

TOXICITY 
(%) 

HEMATO
POEITIC  

TOXICITY 
(%) 

NEPHRO  
TOXICITY 

(%) 

Levetiracetam 57.78 28.89 26.67 13.33 15.56 15.56 31.11 
Gabapentin 31.25 25 37.5 12.5 25 18.75 31.25 
Hydantoin 33.33 49.09 33.94 9.70 22.42 23.64 33.33 

Sodium valporate 50 33.33 50 16.67 33.33 33.33 22.31 
 
 

NAME OF 
ACDS 

NYSTAGMUS
(%) 

ATAXIA 
(%) 

VERTIGO 
(%) 

DIPLOPIA 
(%) 

IRRELEVENT 
SPEECH(%) 

APHASIA 
(%) 

CONFUSED 
(%) 

DROWSY 
(%) 

 
Gabapentin 0 25 25 25 50 67 - - 
Hydantoin 12.35 32.10 32.10 - 35.80 23.46 61.73 60.49 

Sodium valproate - 50 50 -  
- - -  

- 
Levetiracetam - - - - 38.46 61.54 - 76.92 
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Fig. 6: The percentage of patients receiving ACDs with drug interaction(other ACDs)leading to 

systemic complication 
 
 
From the above data we found 
1. Among the 300 patients to whom   Sodium 

Valproate , Levetiracetam both drugs are 
given shows lowest hepatotoxicities 
(23.08%).and to whom   Hydantoin, 
benzodiazepin, Levetiracetam drugs are 
given together  shows highest 
hepatotoxicities(34.62%). 

2. Patients to whom   Hydantoin, 
benzodiazepin,Levetiracetam drugs are 
given together shows highest(61.54%)and 
to whom   Hydantoin , Levetiracetam both 
drugs are given shows lowest (25%) CNS 
toxicity.  

3. Patients to whom   Hydantoin, 
benzodiazepin, Levetiracetam drugs are 
given together shows highest CV 
toxicities(3.85%). 

4. Patients to whom   sodium Valproate , 
Levetiracetam both drugs are given shows 
lowest GI toxicities(30.77%)and to whom  
Hydantoin, benzodiazepin, Levetiracetam 

drugs are given together  shows highest GI 
toxicities(46.1%).  

5. Patients to whom   Hydantoin, 
benzodiazepin, Levetiracetam drugs are 
given together shows lowest(11.54%)and 
to whom   Hydantoin , Levetiracetam both 
drugs are given shows highest (60%) 
Dermatological toxicity.  

6. Patients to whom   sodium Valproate , 
Levetiracetam both drugs are given shows 
highest (30.7%) hematopoietic toxicity and 
to whom   Hydantoin, benzodiazepin, 
Levetiracetam drugs are given together  
shows lowest(15.3%) hematopoietic 
toxicity. 

 
Patients to whom   Hydantoin, benzodiazepin, 
Levetiracetam drugs are given together shows 
lowest (11.54%)and to whom   Hydantoin , 
Levetiracetam both drugs are given shows 
highest  (20%) Nephrotoxicity. (Table 7) 

 
 
 

Table 7: The percentage of patients receiving ACDs with drug interaction (other ACDs) leading 
to systemic complications 

NAME OF 
ACDS 

HEPATO 
TOXICITY 

CNS 
TOXICITY 

CV 
TOXICITY 

GI 
TOXICITY 

DERMATOLO
GICAL 

TOXICITY 
HEMATOPOEITI

C TOXICITY 
NEPHRO 
TOXICITY 

Hydantoin+be
nzodiazepin+l
evetiracetam 

34.62 61.54 3.85 46.15 11.54 15.38 11.54 

Hydantoin+lev
etiracetam 40 40 0 40 60 20 20 

Levetiracetam
+sodium 
valproate 

23.08 53.85 0.00 30.77 15.38 30.77 15.38 
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The percentage of patients having different 
comorbidities receiving ACDs with 
systemic complications as follows: 
The patients having Hypertention (HTN) as co 
morbidity treated with hydantoin ,suffered 
hepatotoxicity(30.77%) more and less 
Dermatological and CV (7.69%) toxicity. 

Patient treated with Levetiracetam Are more 
prone to suffer Hepatotoxicity(50%), 
Gabapentin causes Hepato, CNS and GI 
(33.33%)toxicity and Sodium valproate causes 
Hepatotoxicity (100%)to the patients with HTN.  
(FIGURE:7) 

 

 

Fig. 7: The percentage of patients having HTN as comorbidity receiving ACDs with systemic 
complications 

  
The patients having COPD as co morbidity 
treated with hydration ,suffered 
hepatotoxicity(30.77%) more and less 
Dermatological and CV (7.69%) toxicity. 
Patient treated with Levetiracetam Are more 

prone to suffer Hepatotoxicity(50%), 
Gabapentin causes Hepato, CNS and GI 
(33.33%)toxicity and Sodium valproate causes 
Hepatotoxicity (100%)to the patients 
withCOPD.  

 
 

 
Fig. 8: The percentage of patients having COPD as comorbidity receiving ACDs with systemic 

complications 
 
 
The patients having Hypothyroidism as co 
morbidity treated with hydantoin , suffered 
hepatotoxicity(53.85%) more and less 
Dermatological ,CNS and Hematopoitic  
(7.69%) toxicity. Patient treated with 

Levetiracetam Are more prone to suffer 
Hepatotoxicity(42.86%) and less GI and 
Hematopoitic (14.29%) Toxicity, Gabapentin 
causes Hepatotoxicity (100%)to the patients 
with Hypothyroidism. (Figure-9) 
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Fig. 9: The percentage of patients having Hypothyroidism as comorbidity receiving ACDs with 

systemic complications here 
 
 
 
The patients having renal insufficiency as co 
morbidity treated with hydantoin , suffered 
hepatotoxicity(41.67)%) more and less ,CV 
and Hematopoitic  (8.33%) toxicity. Patient 

treated with Levetiracetam Are more prone to 
suffer GI toxicity (42.86%) . Sodium Valproate 
causes Dermatological (100%)to the patients 
with renal insufficiency. (Figure-10) 

 

 
Fig. 10: The percentage of patients having renal insufficiency as comorbidity receiving ACDs 

with systemic complications 
 
The percentage of patients receiving ACDs 
with drug interaction (other drugs like 
Chloramphenicol, isoniazid, cimetidine, 
dicoumarol,warfarin,digitoxin,theophyline , 
statin etc.)Leading to systemic 
complications=5%.  
 
DISCUSSION 
Convulsion is a clinically condition where a 
group of cortical neurons are excessively and 
synchronously excited and causes involuntary 
muscle contraction.  This can be treated by 
administering anticonvulsant drugs which can 
decreased the rapid and extreme firing of 
neurons.  Anticonvulsants have several 
systemic toxicity such as  11..neurologic 
(sedation, diplopia, blurred vision).2. 
Gastrointestinal (nausea, constipation).3. 
Hematologic toxicity(lukopenia 
,thrombocytopenia, agranulocytosis, anemia). 
4.Dermatological toxicity( Rash, exfoliation, 
Stevens-Johnson syndrome).5.hepatic 
damage an unprovoked convulsion at the age 
of 80 occurs among 4% people. The chances 

of occurrence of a second seizure are between 
30% and 50%.[27,28] Treatment can reduce the 
chance of a recurrent attack .In choosing an 
ACD, there efficacy as well as their potential 
adverse effects(like, dose related, acute and 
chronic systemic toxicity, cognitive side effects 
etc)  have to be considered..  
When two or more drugs are administered 
together, interactions can occur which can 
lead systemic toxicity. hepatic enzymes can 
induce by some old‐generation ACDs, 
carbamazepine, phenytoin,  phenobarbital, 
primidone, and these leads to decrease the 
plasma concentration of many psychotropic, 
immunosuppressant, antineoplastic, 
antimicrobial, and cardiovascular drugs, oral 
contraceptive steroids. Most new generation 
ACDs do not posses clinically significant 
enzyme inducing effects that lead to systemic 
toxicies. But efficacy and adverse effects of 
new ACDs like lamotrigine, vigabatrin, 
felbamate, and gabapentin need to be 
evaluated .(2)Other drugs can affect the 
pharmacokinetics of ACDs like oral 
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contraceptive steroids causes stimulation of 
lamotrigine metabolism and macrolide 
antibiotics, antifungals, verapamil, diltiazem, 
and isoniazid inhibits carbamazepine 
metabolism. Careful monitoring is needed of 
clinical response is needed whenever a drug is 
added or removed from a patient's ACD 
regimen. If any abnormal effects are seen the 
drugs should be changed. (29,30) 

 
CONCLUSION 
We can say that among the ACDs hydantoin 
and Levetiracetam  are more used  in 
documented Convulsion. Gabapentin and 
Sodium valproate are mainly used in empirical 
therapy. Among 300 patients below 18 years 
Hydantoin is used more. Based on the toxicity 
data available from the above study, CNS 
toxicity, hepatotoxicity, nephrotoxicity, CV 
toxicity  are higher  for  hydantoin and 
Levetiracetam is relatively safe drugs. Those 
patients who had HTN as co morbidity, it is 
good to avoid gabapentin, due to its high CV 
toxicity and better to use levetiracetam. Those 
patients who had COPD , renal insufficiency, 
Hypothyroidism as co morbidity ,good  to use 
levetiracetam. From the results it is observed 
that there can be cross reactivity between 
ACDs leading to systemic complication.  
Patients getting hydantoin, levetiracetam, 
benzodiazepin together are less prone to 
systemic toxicities. Therefore valproate or 
newer anticonvulsants may be used if a patient 
has sensitivity to these drugs. ACDs can also 
cross-react with other drugs (Chloramphenicol, 
isoniazid, cimetidine, dicoumarol, warfarin, 
digitoxin, theophyline etc) which may lead to 
adverse effect.  Hence Patients need careful 
monitoring of clinical response whenever a 
drug is added or removed from a patient's 
AED regimen. If any abnormal effects are seen 
the drugs should be changed.  
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