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Clinical and Laboratory Features of Anticonvulsant 
Cutaneous Reactions 
 

Abstract  
Background: Cutaneous drug reaction is a common side effect of 
antiepileptic drugs (AEDs). In recent years, a significant increase in 
cases of cutaneous drug reaction due to AEDs and some changes in its 
pattern in our department have been noticed. Therefore, we carried 
out this study to present clinical and paraclinical characteristics of these 
cases. 

Methods: All records of patients who were hospitalized at our hospital 
with a diagnosis of cutaneous drug reaction due to anticonvulsant 
therapy between March 2006 and September 2009 were reviewed. 

Results: The most common offending drug was lamotrigine. The main 
indication of anticonvulsant therapy was for idiopathic seizures. The 
most frequent type of cutaneous reaction was maculopapular and/or 
erythrodermic rash. Eosinophilia was detected in 56.5% of the patients. 

Conclusions: Although serious reactions with AEDs are not common, 
they may be life threatening. So, timely and accurate diagnosis can 
prevent fatal reactions and affects subsequent anticonvulsant treatment 
options. (Iran J Dermatol 2009;12: 123-126) 

Keywords: cutaneous drug reaction, drug eruption, anticonvulasant, 
antiepileptic, side effect, adverse effect 

 
Introduction 

Cutaneous drug reaction is a common side effect 
of antiepileptic drugs (AEDs) and a frequent cause 
of treatment discontinuation. Such reactions range 
from the common and mild maculopapular rashes to 
Stevens–Johnson syndrome (SJS) and toxic 
epidermal necrolysis (TEN) 1.  

Among the traditional AEDs, the aromatic 
compounds phenytoin, phenobarbital and 
carbamazepine have been associated with 
relatively higher incidences of cutaneous reactions 
in up to at least 10% of the patients 2-4. Some of 
the newer drugs also frequently induce this 
problem, especially lamotrigine 5,6. oxcarbazepine 
7, and felbamate 8. Skin reactions may remarkably 
restrict the use of these AEDs. Although serious 
reactions are not common, they may be life 
threatening 9. 

The pathogenesis of cutaneous reactions seems to 
be multifactorial and has in many cases been 
explained by the hapten hypothesis of drug 
hypersensitivity, which implies both metabolic and 
immunological mechanisms. An imbalance between 
metabolic bioactivation and detoxification of the 

drug may lead to an accumulation of reactive 
metabolites, which may bind irreversibly to 
endogenous proteins 10. 

In recent years, we have noticed a significant 
increase in cases of cutaneous drug reaction due to 
AEDs and some changes in its pattern in our 
department. Therefore, we carried out this study to 
present clinical and paraclinical characteristics of 
these cases. 

Patients and Methods 
All records of patients who were hospitalized at 

Loghman Hakim Hospital with a diagnosis of 
cutaneous drug reaction due to anticonvulsant 
therapy between March 2006 and September 
2009 were reviewed.  

Clinical details including age, sex, history of drug 
ingestion, interval between drug ingestion and 
cutaneous reaction, general and dermatologic 
examination findings, and laboratory parameters 
were recorded. The diagnoses were made by 
dermatologists based on clinical and morphologic 
observation and in some cases by skin biopsy. 
Stevens–Johnson syndrome (SJS) was diagnosed 
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when there was severe mucosal involvement, with 
skin erosions, bullae or peeling of less than 10% of 
the body surface area. TEN was diagnosed in the 
presence of bullae, skin erosions or peeling more 
than 30% of the body surface area in addition to 
severe mucosal involvement. Any abnormal 
hematologic, biochemical, and microbiologic results 
were recorded. The overall treatment given to 
patients and the mortality were also studied 

Results 
A total of 23 subjects (9 males, 14 females), who 

were hospitalized in Loghman Hakim hospital 
between March 2006 and September 2009 due to 
cutaneous eruptions after starting anticonvulsant 
therapy were included in this study. The subjects 
had an age range from 3 to 75 years, and the 
mean age was 33.9 years with a median of 32 
years. Seventeen (73.9%) patients were admitted 
to the dermatology unit, three (13.1%) to the 
neurology unit, two (8.7%) to the pediatric unit, and 
one (4.3%) to the infectious disease unit. 

Eight (34.8%) cases were due to lamotrigine, 7 
(30.4%) cases to phenytoin, 5 (21.8%) cases to 
carbamazepine, 2 (8.7%) cases to phenobarbital 
and 1(4.3%) case to valproic acid. In 50% of the 
cases with cutaneous drug reaction to lamotrigine, 
valproic acid was being used as a co-treatment; 
however, in all these cases, valproic acid had 
started several months prior to lamotrigine. 
Cutaneous eruption appeared 1-35 days (mean: 
16 days) after the intake of the offending agent. 

The indication of anticonvulsant therapy was 
idiopathic seizures in 10 (43.5%) patients, post-
traumatic seizure in 4 (17.4%) patients, and 
psychiatric disorders in 4 (17.4%) patients. Five 
other patients (21.7%) were receiving 
anticonvulsants due to astrocytoma, brain metastasis 
of lung cancer, eclampsia, cerebrovascular accident 
and addiction treatment.  

The type of skin rash was maculopapular and/or 
erythrodermic in 11 (47.8%) patients. Eight (34.8%) 
patients had Stevens–Johnson syndrome (SJS), two 
(8.7%) had toxic epidermal necrosis (TEN), one 
(4.35%) had acute generalized exanthematous 
pustulosis and one (4.35%) had skin burning 
sensation without any visible eruptions. Table 1 
shows different clinical features according to 
offending drugs. Mucosal involvement was recorded 
in 10 (43.5%) patients, all of whom had SJS/TEN. 
Among patients with mucosal involvement, oral 
mucosa was affected in all cases, ocular mucosa in 
90% of the cases, genital mucosa in 50% of cases, 
and nasal mucosa in 30% of cases. Nine (39.2%) 

patients had palmoplantar involvement. Fever was 
noted in thirteen (56.5%) patients. One of the 
patients with TEN developed sepsis. Fourteen 
(60.9%) patients had pruritus. 

Details of the results of some laboratory 
parameters are shown in Table 2. One or more 
hepatic enzymes were elevated in 9 (39.2%) 
patients, ranging from a minimal elevation less than 
a two-fold increase above the upper limit to a 7-
fold increase; however, clinically apparent icterus 
was observed in none of the patients. Evaluation of 
renal function by blood urea nitrogen and serum 
creatinine and serum electrolytes revealed 
hyperuremia in 2 (8.7%) patients and 
hyponatremia and hyperkalemia in 1 (4.3%) 
patient. 

Thirteen (56.5%) patients had peripheral 
eosinophilia with absolute eosinophil counts 
>350/µl. Blood dyscrasia (pancytopenia) was 
recorded in only 1 (4.3%) patient. 

The first step in treatment of anticonvulsant 
cutaneous reaction was to discontinue the offending 
drug and if necessary, to use another anticonvulsant 
agent according to the neurologist's perscription. 
Four (17.4%) patients were treated with “only 
antihistamine”, eight (34.8%) with “antihistamine 
and topical steroid”, and eleven (47.8%) with a 
combination of “antihistamine, topical steroid and 
prednisolone (20 mg/d)”. The dose was gradually 
reduced in 3–4 weeks in accordance with the 
clinical resolution. All patients responded favorably. 
Two patients with TEN were referred to the 
Intensive Care Unit for the severity of the lesions 
and poor general status, one of whom expired 
after several days. 

Discussion 
As in a study by Alvestad et al, we found that 

drug-induced skin reactions due to AEDs were more 
frequent in women 1. A possible explanation is that 
sex hormones influence T-cells, the production of 
specific antibodies and proinflammatory mediators 
11. In general, female sex hormones enhance 
immune responses in both physiological and 
pathological states, whereas androgens attenuate 
inflammatory responses even more than 
endogenous glucocorticoids 12,13. 

As in previous studies, aromatic anticonvulsants 
(phenytoin, phenobarbital and carbamazepine), 
had the highest incidence of cutaneous adverse 
reactions (60.8% vs. 39.2%). However, when we 
evaluated skin rashes for each single drug, we 
found the highest incidence of cutaneous reactions 
with lamotrigine. Several studies have suggested 



Nasiri et al. 

Iranian Journal of Dermatology, Vol 12, No 4, Winter 2009 125 

significantly higher risk of cutaneous rashes when 
lamotrigine is administered by patients already 
taking valproate since valproic acid inhibits the 
metabolism of lamotrigine 14,15. In our study, 50% 
of the cases with cutaneous drug reaction to 
lamotrigine were also taking valproic acid as a co-
treatment. This rate has been reported to be 
between 40% and 60% in previous studies 2,16. 

As Mansur et al reported, the indication of 
antiepileptic drugs has expanded in recent years to 
include the treatment of neuropathic pain and 
psychiatric disorders 2. Accordingly, 8 (34.8%) 
patients were using anticonvulsant drugs (3 
carbamazepine, 2 lamotrigine, 2 phenytoin, and 1 
valproic acid) for disorders other than epilepsy in 
our study. 

Cutaneous drug reaction to AEDs appears to be 
much more severe in patients undergoing 
concomitant radiotherapy and it has been reported 
that cranial radiotherapy during treatment with 
anticonvulsants acts as a trigger for TEN. The 
offending anticonvulsant has been phenytoin in most 
of the reported cases 17,18. However, we could not 

evaluate this relationship as none of our patients 
was receiving radiotherapy. However, Baba et al 
reported that most of their cases developed 
cutaneous drug reaction after craniotomy, and they 
suggested that surgical trauma could have been 
involved in decreasing the activity of enzymes in 
these subjects (as reported in rats) 19, due to their 
exposure to anaesthetic agents and other drugs  20. 

Different types of skin lesions and systemic 
involvement including fever, lymphadenopathy, 
nephritis, hepatitis, pneumonia, conjunctivitis and 
hematologic disorders such as leucocytosis, 
eosinophilia, and lymphocytosis have been reported 
with AED.  Multi-organ involvement is thought to be 
related to differences in the expression of enzymes 
responsible for the detoxification of drugs or 
detoxification of metabolites, alternate pathways 
of metabolism, or immunologic reactivity 21,22. 
Mansur et al reported maculopapular and/or 
erythrodermic rashes as the most common cutaneous 
reaction to anticonvulsant agents 2. Similar to this 
observation, in our study, 47.8 % of the patients 

Table1. Types of cutaneous reactions and offending drugs 
 Lamotrigine Phenytoin Phenobarbital Carbamazepine Valproic Acid
Maculopapular/ 
Erythrodermic 3 (13.1%) 4 (17.4) 2 (8.7%) 1 (4.3%) 1 (4.3%) 

SJS 2 (8.7%) 3 (13.1%) 3 (13.1%) 
TEN 2 (8.7%) 

AGEP  1 (4.3%) 
Burning 

sensation 1(4.3%)     

SJS: Stevens–Johnson syndrome; TEN:  toxic epidermal necrolysis; AGEP: acute Generalized exanthematous pustulosis 
 
 

Table 2. The distribution of laboratory findings in patients with anticonvulsant cutaneous reactions 
 Total number of cases (%) 

Elevated ALT  5 (21.8) 
Elevated AST 5 (21.8) 

Elevated Alk.ph 3 (13) 
Hypoproteinemia 6 (21.6) 

Elevated LDH 10 (43.5) 
Elevated CPK 4 (17.4) 
Eosinophilia 13 (56.5) 
Pancytopenia 1 (4.3) 

CRP(+) 5 (21.8) 
Hyperglycemia 2 (8.7) 
Hyperuremia 2 (8.7) 
Hyponatremia 1 (4.3) 
Hyperkalemia 1 (4.3) 

ALT: alanine aminotransferase; AST: aspartate aminotransferase; Alk.ph: alkaline phosphatase; LDH: lactate dehydrogenase; CPK: 
creatine phosphokinase; CRP: C-reactive protein. 
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developed maculopapular and/or erythrodermic 
rashes, followed by SJS and TEN. 

Studies have shown that hepatitis is the cause of 
liver failure-the most common cause of death-in 
patients with anticonvulsant hypersensitivity 
syndrome. The overall mortality is 18-40% when 
the liver is involved 23. Almost 40% of our patients 
showed abnormal liver function tests, but all 
recovered as these patients were diagnosed and 
offending drugs were discontinued as soon as 
possible. 

The most important step in the management of 
cutaneous drug reaction to AEDs is to identify and 
discontinue the offending drug. It is believed if the 
reaction has developed because of aromatic 
anticonvulsants, valproic acid would be the safest 
alternative for seizure control 24,25. In favor of this 
suggestion; the treatment in most of our patients 
switched to valproic acid and none of them 
experienced exacerbation or recurrence. 

In conclusion, cutaneous drug reaction to AEDs is 
a frequent medical problem, which usually requires 
a close monitoring and management. Its timely and 
accurate diagnosis can prevent life- threatening 
reactions and affects subsequent anticonvulsant 
treatment options. 

References  
1. Alvestad S, Lydersen S, Brodtkorb E. Rash from 

antiepileptic drugs: influence by gender, age, and 
learning disability. Epilepsia 2007;48:1360-5.  

2. Mansur AT, Pekcan Yaşar S, Göktay F. Anticonvulsant 
hypersensitivity syndrome: clinical and laboratory 
features. Int J Dermatol  2008; 47:1184-9. 

3. Galindo PA, Borja J, Gómez E , et al. Anticonvulsant 
drug hypersensitivity. J Investig Allergol Clin Immunol 
2002; 12: 299-304. 

4. Iorio ML, Moretti U, Colcera S , et al. Use and safety 
profile of antiepileptic drugs in Italy. Eur J Clin 
Pharmacol 2007; 63: 409-15. 

5. Taillia H, Alla P, Fournier B, Bounolleau P, et al. 
Anticonvulsant hypersensitivity syndrome and 
lamotrigine-associated anticonvulsant hypersensitivity 
syndrome. Rev Neurol (Paris) 2009;165:821-7. 

6. Gaeta F, Alonzi C, Valluzzi RL, et al. Hypersensitivity 
to lamotrigine and nonaromatic anticonvulsant drugs: 
a review. Curr Pharm Des 2008;14:2874-82. 

7. Kalis MM, Huff NA. Oxcarbazepine, an antiepileptic 
agent. Clin Ther 2001;23:680–700. 

8. Hirsch LJ, Arif H, Nahm EA, et al. Cross-sensitivity of 
skin rashes with antiepileptic drug use. Neurology 
2008;71:1527-34. 

9. Mockenhaupt M, Messenheimer J, Tennis P, 
Schlingmann J. Risk of Stevens–Johnson syndrome and 
toxic epidermal necrolysis in new users of 
antiepileptics. Neurology 2005;64:1134–38. 

10. Leeder JS. Mechanisms of idiosyncratic 
hypersensitivity reactions to antiepileptic drugs. 
Epilepsia 1998;39 Suppl 7:S8-16. 

11. Grossman CJ. Regulation of the immune system by 
sex steroids. Endocr Rev 1984; 5:435–5.  

12. Da Silva JA. Sex hormones and glucocorticoids: 
interactions with the immune system. Ann N Y Acad 
Sci 1999; 876:102–17.  

13. Osman M. Therapeutic implications of sex differences 
in asthma and atopy. Arch Dis Child 2003;88:587–
90. 

14. Li LM, Russo M, O'Donoghue MF, et al. Allergic skin 
rash with lamotrigine and concomitant valproate 
therapy: evidence for an increased risk. Arq 
Neuropsiquiatr 1996;54:47-9. 

15. Guberman AH, Besag FM, Brodie MJ, et al. 
Lamotrigine-associated rash: risk/benefit 
considerations in adults and children. Epilepsia 
1999;40:985-91. 

16.  Schlienger RG, Knowles SR, Shear NH. Lamotrigine–
associated anticonvulsant hypersensitivity syndrome. 
Neurology 1998;51:1172–5. 

17. Metro G, Pino S, Pellegrini D, Sacerdoti G, Fabi A. 
Brain radiotherapy during treatment with 
anticonvulsant therapy as a trigger for toxic 
epidermal necrolysis. Anticancer Res 2007;27:1167–
9. 

18. Aguiar D, Pazo R, Durán I, et al . Toxic epidermal 
necrolysis in patients receiving anticonvulsants and 
cranial irradiation: a risk to consider. J Neurooncol 
2004; 66: 345–50.  

19. Griffeth LK, Rosen GM, Rauchman EJ. Effects of 
model traumatic injury on hepatic drug metabolism in 
the rat: VI. Major detoxification/toxification 
pathways. Drug Metab Dispos 1987;15: 749–59.  

20. Baba M, Karakaş M, Aksungur VL, et al. The 
anticonvulsant hypersensitivity syndrome. J Eur Acad 
Dermatol Venereol 2003;17:399-401.  

21. Gaeta F, Alonzi C, Valluzzi RL, et al. Hypersensitivity 
to lamotrigine and nonaromatic anticonvulsant drugs: 
a review. Curr Pharm Des 2008;14:2874-82. 

22. Shear NH, Spielberg SP. Anticonvulsant 
hypersensitivity syndrome: in vitro assessment of risk. 
J Clin Invest 1988; 82: 1826–32. 

23. Vittorio CC, Muglia JJ. Anticonvulsant hypersensitivity 
syndrome. Arch Intern Med 1995; 155: 2285–90. 

24. Knowles SR, Shapiro LE, Shear NH. Anticonvulsant 
hypersensitivity syndrome: incidence, prevention and 
management. Drug Saf 1999; 21:489–501.  

25. Bhargava P. Anticonvulsant hypersensitivity syndrome 
study of 60 cases. Indian J Dermatol Venereol Leprol 
2001;67:317-9.

 
 


