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Background and Purpose  Antiepileptic drug (AED)-associated cutaneous adverse drug re-
actions can lead to the discontinuation of medications. The aim of this study was to determine 
the long-term efficacy and safety of performing desensitization to oxcarbazepine.
Methods  This study involved 20 patients who exhibited cutaneous adverse drug reactions as-
sociated with oxcarbazepine use between July 2009 and March 2016 at Samsung Medical Cen-
ter. All of the participants had to discontinue oxcarbazepine despite presenting initially positive 
responses. Human leukocyte antigen genotyping was performed to detect the genetic predispo-
sition to Stevens-Johnson syndrome. The desensitization to oxcarbazepine was performed with 
a starting dosage of 0.1 mg/day. Efficacy was evaluated by comparing the frequency of seizures 
before and at 1 and 3 years after desensitization. Adverse events occurring during desensitiza-
tion and the retention rate after desensitization were also investigated.
Results  Nineteen patients (95%) safely completed the desensitization protocol. One with-
drew owing to emotional problems that appeared to be associated with oxcarbazepine. The 
follow-up period was 4.6±1.2 years (mean±SD), and oxcarbazepine was maintained for more 
than 3 years after desensitization in 15 patients (83.3%). The response rates were 84.2% and 
77.8% at 1 and 3 years after desensitization, respectively. Eight patients remained seizure-free 
for 3 years, and two discontinued all AEDs. Transient adverse reactions such as mild rash and 
itching were reported by five patients during desensitization.
Conclusions  This study has demonstrated the long-term efficacy and safety of desensitiza-
tion to oxcarbazepine in patients exhibiting cutaneous adverse drug reactions. This favorable 
outcome should encourage the implementation of desensitization in patients presenting with 
hypersensitivity to oxcarbazepine as an alternative strategy in clinical practice.
Key Words  ‌�desensitization, oxcarbazepine, intractable epilepsy, cutaneous adverse drug 

reactions, efficacy.

Desensitization to Oxcarbazepine: Long-Term Efficacy 
and Tolerability

INTRODUCTION

Cutaneous adverse drug reactions to antiepileptic drugs (AEDs) are a common major prob-
lem in the treatment of epilepsy.1,2 When an adverse reaction occurs, the drug in question 
needs to be withdrawn immediately in order to minimize its effects. Reintroducing the sensi-
tized drug should be avoided because more-severe hypersensitivity reactions or even life-
threatening conditions such as Stevens-Johnson syndrome (SJS) or toxic epidermal necroly-
sis (TEN) may occur.3 In addition, the development of cross-reactivity to other AEDs 
reportedly occurs in 40–58% of cases.4-6 Cutaneous adverse drug reactions may therefore 
have a decisive impact on the course of treatment. Applying a desensitization protocol to the 
causative drug may be an option, especially if the patients have previously shown a favorable 
response to the AED and subsequently show resistance or cross-reactivity to other AEDs.7,8
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The desensitization protocol aims at inducing pharmaco-

logical tolerance to the compound responsible for the hy-
persensitivity reaction.8 The causative drug is initially ad-
ministered at a low dosage, and then the dosage is gradually 
increased. Successful desensitization is defined as reaching a 
therapeutic dosage and achieving toleration of repeated ad-
ministration of the drug at that dosage without severe ad-
verse reactions.7,9 Desensitization has classically been em-
ployed for IgE-mediated type-I hypersensitivity reactions, 
and most studies of desensitization have investigated drugs 
associated with such reactions, including β-lactam antibiot-
ics, chemotherapeutic agents, and monoclonal antibodies.10

AED-induced cutaneous adverse reactions reportedly oc-
cur in 5–17% of epilepsy patients,11 but there is a lack of liter-
ature describing desensitization to AEDs, with most of the 
existing literature consisting of case reports.12-14 We have pre-
viously reported on a pilot study of the efficacy of desensiti-
zation to oxcarbazepine,15 but no previous study has demon-
strated the ongoing effectiveness and safety of desensitization 
to oxcarbazepine. The aim of this study was to determine the 
long-term efficacy, tolerability, and maintenance of the ther-
apeutic effect in seizure control of oxcarbazepine desensiti-
zation.

METHODS

Patients
Patients who experienced cutaneous adverse drug reactions 
to oxcarbazepine between July 2009 and March 2016 at Sam-
sung Medical Center (Seoul, Korea) were enrolled in this 
study. We reviewed their medical records for clinical features 
that confirmed the degree of allergic reactions to oxcarbaze-
pine. Cutaneous adverse drug reactions to oxcarbazepine 
were defined as erythematous skin rash with or without sys-
temic symptoms that developed within 3 weeks of the of-
fending drug being administered, without modification by 
other drugs. It was also stipulated that the skin rash had to 

disappear after discontinuing oxcarbazepine. The extent of 
skin rash was assessed visually by a physician. The systemic 
symptoms included fever, lymphadenopathy, hematologic 
laboratory abnormalities, or life-threatening cutaneous reac-
tions without evidence of a microbiologic infection. Clinical 
data included demographic characteristics, age at seizure on-
set, cause of epilepsy, type and frequency of seizure, type and 
dosage of AEDs, and cross-reaction with other AEDs.

The following inclusion criteria for patients were applied: 
1) previously shown a positive response, with a decrease in 
the frequency of seizures induced by oxcarbazepine of more 
than 50%, 2) exhibited cutaneous adverse drug reactions to 
oxcarbazepine as defined above, 3) discontinued oxcarbaze-
pine owing to cutaneous adverse drug reactions, and 4) sei-
zures not controlled by more than two other AEDs following 
the discontinuation of oxcarbazepine. Patients who showed 
severe hypersensitivity reactions such as SJS, TEN, or drug 
reaction with eosinophilia and systemic symptoms (DRESS) 
were excluded for safety reasons.8

Desensitization protocol
The desensitization protocol for oxcarbazepine in this study 
has been described in a previous report of oxcarbazepine de-
sensitization.15 We diluted the original solution of oxcarbaze-
pine with normal saline to obtain three diluted solutions of 
oxcarbazepine at different concentrations (Table 1). The ad-
ministered daily dose of oxcarbazepine was increased using 
these solutions until seizure control became apparent or the 
maximum dosage was reached. All patients were warned 
about possible cutaneous adverse drug reactions, and ad-
vised to discontinue taking oxcarbazepine and to consult us 
if they experienced any adverse reactions during the desen-
sitization protocol. When a patient showed an erythematous 
skin rash or complained of an itching sensation without gen-
eralized symptoms, desensitization was discontinued or the 
oxcarbazepine dosage was reduced. In addition, antihista-
mine medications were administered for symptom control. 

Table 1. Desensitization protocol

Days Type of solution Daily dose increment Dosage (mg/day)
1–12 A* Increment by 1 mL on each day 0.1–3.2

13–20 B† Increment by 4 mL on each day 4–32

21–32 C‡ Increment by 2 mL on each day (to ≤10 mL) 60–120

33–42 O§ (2 mL/day)+C Increment solution C by 2 mL on each day 132

43–52 O (4 mL/day)+C Increment solution C by 2 mL on each day 252

53–62 O (6 mL/day)+C Increment solution C by 2 mL on each day 372

63–72 O (8 mL/day)+C Increment solution C by 2 mL on each day 492

73–82 O (10 mL/day)+C Increment solution C by 2 mL on each day 612

We increased the dose on each day by adding an increment of 2 mL of solution C, from 2 to 20 mL on a 10-day cycle, which implied an oxcarbazepine 
daily dose increment of 12 mg.
*Solution A: 1 mL=0.1 mg, †Solution B: 1 mL=1 mg, ‡Solution C: 1 mL=6 mg, §Solution O: original solution, 1 mL=60 mg.
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The desensitization protocol was continued after we had 
confirmed that the symptoms had improved as a result of 
these measures. During the desensitization protocol, the dos-
age of other concomitant AEDs was not modified and no 
new AEDs were introduced.

Human leukocyte antigen genotyping
Complete human leukocyte antigen (HLA) genotyping (of 
HLA-A and HLA-B) was performed on all but one patient to 
determine the genetic propensity for AED-induced SJS or 
TEN. The HLA genotyping followed the method used in a 
previous study of HLA genotypes and desensitization to ox-
carbazepine in pediatric patients.15

Outcome assessment
Desensitization was defined as complete when the patient 
could tolerate oxcarbazepine at a dosage of 10 mg/kg/day 
without any cutaneous adverse drug reactions. The seizure 
outcome was evaluated based on the frequencies of seizures 
at baseline (during a period of 3 months before desensitiza-
tion), at 1 and 3 years after desensitization, and at the last fol-
low-up. Responders were defined as those who exhibited a 
reduction in seizure frequency of more than 50% relative to 
baseline. We assessed the retention rate in order to evaluate 
efficacy as well as tolerability. Tolerability was assessed by 
recording adverse reactions such as rash, fever, itching, or 
lymphadenopathy during desensitization, and cross-reac-
tions with other AEDs were investigated. In addition, the 
numbers of AEDs administered to patients were compared. 

This study was approved by the Institutional Review Board 
(IRB) of Samsung Seoul Hospital (IRB number 2012-11-093).

RESULTS

Clinical characteristics of participants
Twenty patients were enrolled in this study. Nineteen pa-
tients with epilepsy had intractable seizures that had been 
inadequately controlled with multiple AEDs. The age at sei-
zure onset was 8.13±4.33 years (mean±SD), and the age at 
desensitization was 10.63±3.43 years. The seizures had var-
ious etiologies, and they were unknown in 65.0% of the pa-
tients. All 19 patients with epilepsy were diagnosed with lo-
calization-related epilepsy with various semiologies: simple 
motor, dialeptic, and hypermotor seizures. All patients showed 
cutaneous adverse drug reactions to oxcarbazepine, with 
one-third of them (n=7) also exhibiting accompanying sys-
temic symptoms such as fever, lymphadenopathy, or throm-
bocytopenia. None of the patients showed severe skin reac-
tions or the involvement of other internal organs. Skin rash 
in response to oxcarbazepine developed within 2 weeks of 

drug administration (at 12.4±7.8 days), and this symptom 
disappeared after discontinuing oxcarbazepine in all cases. 
Cross-reactivity leading to skin rash was observed in 12 pa-
tients (60.0%), and half of these reacted with allergic skin 
rashes to more than 3 AEDs. One patient with paroxysmal 
kinesigenic dyskinesia (PKD) had been controlled with ox-
carbazepine, but had to discontinue this medication owing 
to the development of a drug-related skin rash. The parents 
of this PKD patient wanted to participation in the desensi-
tization to oxcarbazepine because of its excellent effect.

The demographic and clinical characteristics of all patients 
are summarized in Table 2. None of the patients carried ei-

Table 2. Demographic and clinical characteristics of all patients

Characteristic Value
Sex (male:female), n 13:7

Age at seizure onset, years
8.13±4.33 

(range 3 days to 16.1 years)

Age at desensitization, years 10.63±3.43 (4.8–16.2)

Etiology

Cryptogenic 13 (65)

Symptomatic 7 (35)

Encephalitis 4 (20)

Focal cortical dysplasia 1 (5)

Hypoxic ischemic encephalopathy 1 (5)

Brain tumor 1 (5)

Seizure semiology41

Simple motor seizure 3 (15.8)

Dialeptic seizure 13 (68.4)

Hypermotor 1 (5.3)

Secondary generalized seizure 11 (57.9)

AEDs inducing rash, n/total n*

Oxcarbazepine 20/20

CBZ 5/5

LTG 7/14

PHT 4/10

PB 3/8

GBP 1/3

LEV 2/17

Patients with rash to two AEDs 12 (60)

Patients with rash to more than 
  three AEDs

6 (30)

Allergic reaction to oxcarbazepine

Skin rash 20 (100)

Fever or lymphadenopathy 7 (35)

Thrombocytopenia 2 (10)

Data are mean±SD or n (%) values except where indicated otherwise.
*Number of patients who showed AED-induced rash/total number of 
patients who used the AED.
AED: antiepileptic drug, CBZ: carbamazepine, GBP: gabapentin, LEV: 
levetiracetam, LTG: lamotrigine, PB: phenobarbital, PHT: phenytoin.
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ther the HLA-A*3101 or HLA-B*1502 allele, which have been 
found to be strongly associated with AEDs-induced SJS or 
TEN.

Efficacy of desensitization
Nineteen patients (95.0%) completed the desensitization pro-
tocol without severe allergic reactions. The remaining patient 
could not complete this protocol due to exhibiting a depres-
sive mood at a dosage of 216 mg/day (7.4 mg/kg/day), al-
though no cutaneous adverse drug reaction occurred. The 
time taken to reach the optimal dosage of 10 mg/kg/day and 
the maximum therapeutic dosage were 63.6±24.1 days (range 
37–124 days) and 116.0±58.2 days (range 47–300 days), re-
spectively. The maintenance dosage was 20.9±7.3 mg/kg/day 
(range 8.3–35.6 mg/kg/day).

Patients were followed up for 4.6±1.2 years (range 1–6.7 
years). At 1 year after starting desensitization, the seizure fre-
quency had reduced by more than 50% in 16 patients (84.2%), 
and the retention rate was 94.7% (18 patients). Nineteen pa-
tients were followed up for more than 3 years after desensiti-
zation, and the rate of responses (corresponding to a reduc-
tion in seizure frequency of ≥50%) was 77.8% (n=14). The 
retention rate was 83.3% (n=15) at 3 years. Eight patients 
were seizure-free after 3 years of follow-up. At the last follow-
up, nine patients (47.4%) were seizure-free, and two remained 
seizure-free without any AEDs for 13 and 6 months.

The number of concomitant AEDs administered to pa-
tients with epilepsy decreased from 5.85±3.22 before desen-
sitization to 2.33±1.53 after desensitization. One patient with 
PKD experienced no symptoms with oxcarbazepine mono-
therapy. Table 3 and 4 present the efficacy, oxcarbazepine 
dosage, and concomitant AEDs in each patient.

Three patients became resistant to oxcarbazepine after suc-
cessful desensitization. The first patient (patient no. 3 in Table 
3) had been treated for cryptogenic localization-related epilep-
sy from the age of 3.6 years. At the age of 12 years, focal corti-
cal dysplasia in the right frontal lobe was found in follow-up 
brain magnetic resonance imaging, and the patient underwent 
epilepsy surgery. The second patient (patient no. 19 in Table 3) 
was seizure-free for 22 months after desensitization. His sei-
zures recurred at the age of 18.3 years and were assumed to be 

associated with lifestyle, in particular with an irregular sleep 
schedule, alcohol consumption, or sleep deprivation. The third 
patient (patient no. 1 in Table 3) was eventually diagnosed 
with cryptogenic localization-related epilepsy. Her seizure fre-
quency had decreased by more than 90% at 2.6 years after de-
sensitization. She discontinued other AEDs, including oxcar-
bazepine, and had remained on just one AED (lamotrigine) 
until November 2015. The frequency of her seizures subse-
quently increased, and they could not be controlled with two 
AEDs.

Tolerability of desensitization
During desensitization, five patients (26.3%) transiently ex-
hibited very mild and confined erythematous skin rash on 
their face and extremities, and two of them complained of a 
mild itching sensation with skin rash. In four of these pa-
tients, skin rash developed at 4–6 weeks after initiating de-
sensitization, at an oxcarbazepine dosage of 3.0±4.6 mg/kg/
day (range 1.0–10.6 mg/kg/day). An erythematous skin rash 
developed on the face of the fifth patient more than 2 months 
after reaching the dosage of 10 mg/kg/day. The symptoms 
of these patients improved almost immediately (within 3 
days) upon ceasing increments or decreasing in the admin-
istered dosage. In addition, antihistamine was provided for 
symptomatic relief. After the skin reactions had manifestly 
disappeared, desensitization was resumed while being care-
ful to detect any possible recurrence. All of the patients sub-
sequently completed desensitization without further adverse 
safety events. No patient experienced severe life-threatening 
adverse reactions such as SJS or TEN.

One patient (patient no. 4 in Table 3) discontinued oxcar-
bazepine long after the desensitization protocol. This patient 
had completed the desensitization protocol in 42 days, and 
remained on oxcarbazepine for more than 1 year with a re-
duction in seizure frequency of more than 50%. Although 
the drug was well tolerated, a skin rash appeared and the pa-
tient complained of an itching sensation at 21 months after 
desensitization. Although the causal relationship between 
these symptoms and oxcarbazepine was not definitive, we 
decided to discontinue oxcarbazepine (1,080 mg/day, 34.8 
mg/kg/day) for safety reasons; the rash then disappeared 3 

Table 4. Outcomes at 1 and 3 years after desensitization and at the last follow-up

Outcome After 1 year (n=19) After 3 years* (n=18) Last follow-up (n=19)
Seizure-free 8 (42.1) 8 (44.4) 9 (47.4)

>90% reduction 6 (31.6) 5 (27.8) 3 (15.8)

50–90% reduction 2 (10.5) 1 (5.6) 2 (10.5)

<50% reduction 3 (15.8) 3 (16.7) 4 (21.1)

Data are n (%) values.
*One patient not included due to starting desensitization in February 2015.
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days after this discontinuation.

DISCUSSION

This study found that desensitization to oxcarbazepine 
could be successfully applied as an alternative management 
strategy for more than 3 years in epilepsy patients who expe-
rienced cutaneous adverse drug reactions to oxcarbazepine 
and whose seizures were refractory to other AEDs. The long-
term efficacy of desensitization was good, as indicated by re-
sponse and retention rates of more than 70% and 80%, re-
spectively. In addition, desensitization was well tolerated by 
all patients without severe life-threatening adverse reactions, 
although one discontinued the medication for other reasons. 
Mild adverse events such as an erythematous skin rash on 
the face or extremities and itching sensations were observed 
in 26.3% of the patients, but these events were well controlled 
and did not make it necessary to discontinue the medication.

Allergic drug reactions are commonly divided into two 
types according to the time of symptom onset: 1) type-I im-
mediate reactions, occurring within 1 hour of exposure, and 
2) delayed reactions, occurring more than 1 hour after expo-
sure.16 Drugs that have been implicated in type-I hypersen-
sitivity reactions include antibiotics, nonsteroidal anti-in-
flammatory drugs, and biologic modifiers. Desensitization 
to these drugs is common, and various studies of desensiti-
zation to antibiotics, monoclonal antibodies, and chemo-
therapeutic agents have been reported.7,17,18 In contrast, stud-
ies of desensitization to AEDs are rare, though several case 
reports about desensitization to a small number of aromatic 
AEDs have been published. These reports include cases of 
successful desensitization to carbamazepine in patients who 
are intolerant to multiple AEDs, and to pentobarbital in an 
infant with Ohtahara syndrome.13,19,20 Itomi et al.21 reported 
the occurrence of desensitization to phenytoin in an 8-year-
old boy with intractable complex partial seizures. He was 
started on phenytoin at a dosage of 1 mg/day, which was 
gradually increased over a period of 4 months until his sei-
zures were controlled, which occurred at a dosage of 150 mg/
day. Another recent study found desensitization in a patient 
with absence epilepsy, which was intractable with three oth-
er AEDs: levetiracetam, ethosuximide, and lamotrigine.22 
Valproic acid was the only effective drug for controlling the 
seizures in this patient, but he exhibited a hypersensitivity 
reaction and the drug had to be discontinued. An oral de-
sensitization protocol was adopted and a few weeks later his 
seizures were completely controlled without significant ad-
verse reactions. Only two studies of desensitization to oxcar-
bazepine have been reported. The first case report concerned 
an attempt in a 12-year-old male by Watts and Bird,12 and the 

other was reported by our group and concerned a desensi-
tization protocol in pediatric patients with epilepsy who were 
refractory to alternative AEDs.15 In all of these desensitiza-
tion subjects there was no choice but to withdraw the offend-
ing drug due to cutaneous adverse drug reactions, despite 
initial good responses, and their seizures were not controlled 
by alternative AEDs. After desensitization, these patients did 
not exhibit severe adverse effects, and the drugs to which 
they had been desensitized were effective in 89.5% of them.

Nineteen patients (95%) had intractable localization-re-
lated epilepsy in the present study. They had been taking 
more than five AEDs (5.85±3.22) before desensitization, yet 
their seizures were still not adequately controlled. Although 
their initial responses to oxcarbazepine were good, the medi-
cation had to be withdrawn after the development of skin 
rashes. Alternative drugs were administered, but two-thirds 
of the patients showed cross-reactivity to other AEDs and 
their seizures could not be controlled with the other medi-
cations. Desensitization was therefore considered as a ther-
apeutic option in light of their intractable seizures. There was 
a risk of the previous allergic reactions recurring during the 
desensitization protocol, even when the dosages were mini-
mal. The parents of the patients were educated about recog-
nizing and reporting the potential adverse events, and it was 
recommended that the patients remained in the clinic for 
monitoring for at least 2 hours after applying the initial de-
sensitization dosage. In addition, patients with potentially 
life-threatening drug-related conditions such as SJS, TEN, 
DRESS, and systemic vasculitis were excluded from the trial.8

We have previously reported on a prospective pilot study 
of oxcarbazepine desensitization, in which the mean fol-
low-up period was 16.2 months.15 The present study had a 
longer follow-up and so allowed us to evaluate the long-term 
efficacy and safety of oxcarbazepine desensitization—pa-
tients in this study were followed up for a mean of 4.6 years 
after desensitization. With respect to efficacy and tolerabili-
ty, we found similar success rates and superior safety rela-
tive to previous reports of drug desensitization. For exam-
ple, successful completion rates of 75–93% were found in 
aspirin desensitization studies, while 5–12% of the patients 
discontinued the protocol because of side effects.23-25 Fam et 
al.26 evaluated the long-term outcome of desensitization to 
allopurinol in patients with hyperuricemia. Thirty-two of 
their patients had withdrawn from allopurinol owing to al-
lopurinol-related pruritic skin eruptions, and subsequently 
slow oral desensitization was applied. The desensitization 
protocol was completed by 28 (87.5%) of the patients over 
an average period of 1 month, with the remaining 4 patients 
(12.5%) withdrawing due to relapsed skin rashes. At a 3-year 
follow-up, three of the patients who had completed the de-



www.thejcn.com  53

Lee J et al. JCN
sensitization protocol showed late cutaneous adverse drug 
reactions and discontinued the treatment. As a result, Fam 
et al.26 reported the final success rate of the desensitization as 
78%, and transient mild cutaneous adverse drug reactions 
in confined regions were observed in 25% of the patients 
during desensitization. That study, like the present one, 
found that desensitization was safe, with no patients expe-
riencing severe hypersensitivity reactions to the drug.

The desensitization protocol modifies the IgE-mediated 
hypersensitivity reaction by temporarily impairing sensitized 
mast cells. Considering that cutaneous adverse drug reactions 
in our patients were associated with delayed hypersensitivity, 
the protocol should be referred to as the ‘induction of toler-
ance’ rather than ‘desensitization.’ However, at present ‘desen-
sitization’ is used when referring to various non-IgE-mediated 
hypersensitivity reactions, because the pathomechanism of 
desensitization is not fully understood and nonimmunologic 
mechanisms are thought to be involved.9,27 In addition, nu-
merous studies have found successful desensitization to non-
IgE-mediated reactions, such as those involving sulfonamide, 
temozolomide, and allopurinol, and in doing so reflect the 
extended meaning of desensitization.28-30 These results suggest 
that not only IgE-sensitized mast cells—which play a major 
role in type-I hypersensitivity—but also undefined immuno-
logic mechanisms and genetic factors are involved in desensi-
tization.8 Future research needs to clarify the pathomecha-
nism of desensitization through immunologic evaluations 
involving large populations.

Five of the 19 patients who completed the desensitization 
protocol in this study experienced mild adverse reactions 
during desensitization. Their symptoms were limited to skin 
reactions, and they improved when the dosage was reduced 
or the escalation of the dosage was delayed until symptoms 
had improved. This points to the symptoms being associated 
with both the amount of allergen exposure and the rate of 
escalation. A similar relationship between lamotrigine and 
skin rash has been established in previous studies. Well-
known risk factors for lamotrigine-related skin rash include 
a high initial dosage, rapid titration of dosage, and concur-
rent valproic acid administration.31 Clinical trials aimed at 
reducing the incidence of lamotrigine-related skin rash found 
that slower titration and lowering of the starting dosage were 
effective in preventing the development of skin rash.32-34 We 
similarly consider that it may be beneficial to initially apply 
a very low dosage and then only gradually escalate it in pa-
tients who have experienced adverse drug reactions.

Previous studies have revealed associations between ge-
netic risk factors and cutaneous adverse drug reactions, in 
that the risk of developing allergic reactions was increased 
if the patient had a specific HLA genotype. In particular, 

HLA-A*3101 and HLA-B*1502 have been found to be asso-
ciated with in carbamazepine-induced allergic skin reactions 
in Han Chinese and Southeast Asian populations.35-38 How-
ever, associations of those HLA alleles with AEDs other than 
carbamazepine have not been reported, and one study found 
that Korean patients with AED-induced skin rash did not 
carry these two alleles.39,40 Likewise, in the present study, no 
HLA allele was found to be associated with carbamazepine-
induced SJS or TEN.

While this study has demonstrated the long-term efficacy 
and tolerability of desensitization to oxcarbazepine, the de-
sensitization protocol is lengthy and it poses the risk of vari-
ous degrees of hypersensitivity reactions. Therefore, the 
availability of an alternative medicine would subordinate the 
use of desensitization.

Desensitization to AEDs may be an effective and tolerable 
treatment approach for patients with AED-induced cutane-
ous adverse reactions over longer time frames. However, the 
desensitization protocol should be applied carefully and only 
in cases with a history of mild adverse reactions and without 
life-threatening conditions, since the reintroduction of sensi-
tized drugs may trigger the same or even more-severe allergic 
reactions. In addition, performing a comprehensive clinical 
examination before desensitization and providing education 
about how to detect incipient adverse events are mandatory.

In conclusions, the desensitization protocol is aimed at in-
ducing the tolerance to a drug associated with allergic reac-
tions and may be an option for patients who experience cuta-
neous adverse drug reactions. This study has demonstrated 
that desensitization to oxcarbazepine is a safe and useful alter-
native management strategy for patients in whom the drug 
would otherwise inevitably have to be discontinued. We found 
high response and retention rates during a long-term follow-
up. This favorable outcome should encourage the implementa-
tion of desensitization in clinical practice for patients exhibit-
ing hypersensitivity to oxcarbazepine.

Conflicts of Interest
The authors have no financial conflicts of interest.

REFERENCES
1.	 Mehta M, Shah J, Khakhkhar T, Shah R, Hemavathi KG. Anticonvul-

sant hypersensitivity syndrome associated with carbamazepine ad-
ministration: case series. J Pharmacol Pharmacother 2014;5:59-62.

2.	 Ye YM, Thong BY, Park HS. Hypersensitivity to antiepileptic drugs. 
Immunol Allergy Clin North Am 2014;34:633-643.

3.	 Fégueux S, De Truchis P, Balloul H, Maslo C, Matheron S, Coulaud 
JP. Sulphadiazine desensitization in AIDS patients. AIDS 1991;5:1275-
1276.

4.	 Klassen BD, Sadler RM. Induction of hypersensitivity to a previously 
tolerated antiepileptic drug by a second antiepileptic drug. Epilepsia 
2001;42:433-435.

5.	 Hirsch LJ, Arif H, Nahm EA, Buchsbaum R, Resor SR Jr, Bazil CW. 



54  J Clin Neurol 2017;13(1):47-54

Long-Term Outcome of Oxcarbazepine DesensitizationJCN
Cross-sensitivity of skin rashes with antiepileptic drug use. Neurolo-
gy 2008;71:1527-1534.

6.	 Hyson C, Sadler M. Cross sensitivity of skin rashes with antiepileptic 
drugs. Can J Neurol Sci 1997;24:245-249.

7.	 Cernadas JR, Brockow K, Romano A, Aberer W, Torres MJ, Bircher 
A, et al. General considerations on rapid desensitization for drug hy-
persensitivity - a consensus statement. Allergy 2010;65:1357-1366.

8.	 Scherer K, Brockow K, Aberer W, Gooi JH, Demoly P, Romano A, et 
al. Desensitization in delayed drug hypersensitivity reactions -- an 
EAACI position paper of the Drug Allergy Interest Group. Allergy 
2013;68:844-852.

9.	 Khan DA, Solensky R. Drug allergy. J Allergy Clin Immunol 2010;125(2 
Suppl 2):S126-S137.

10.	 de Groot H, Mulder WM. Clinical practice: drug desensitization in 
children. Eur J Pediatr 2010;169:1305-1309.

11.	 Arif H, Buchsbaum R, Weintraub D, Koyfman S, Salas-Humara C, 
Bazil CW, et al. Comparison and predictors of rash associated with 
15 antiepileptic drugs. Neurology 2007;68:1701-1709.

12.	 Watts D, Bird J. Oxcarbazepine sensitivity treated by desensitisation. 
J Neurol Neurosurg Psychiatry 1991;54:376.

13.	 Eames P. Adverse reactions to carbamazepine managed by desensiti-
sation. Lancet 1989;1:509-510.

14.	 Boyle N, Lawlor BA. Desensitization to carbamazepine-induced skin 
rash. Am J Psychiatry 1996;153:1234.

15.	 Lee B, Yu HJ, Kang ES, Lee M, Lee J. Human leukocyte antigen geno-
types and trial of desensitization in patients with oxcarbazepine-in-
duced skin rash: a pilot study. Pediatr Neurol 2014;51:207-214.

16.	 Johansson SG, Bieber T, Dahl R, Friedmann PS, Lanier BQ, Lockey 
RF. Revised nomenclature for allergy for global use: Report of the 
Nomenclature Review Committee of the World Allergy Organiza-
tion, October 2003. J Allergy Clin Immunol 2004;113:832-836.

17.	 Turvey SE, Cronin B, Arnold AD, Dioun AF. Antibiotic desensitiza-
tion for the allergic patient: 5 years of experience and practice. Ann 
Allergy Asthma Immunol 2004;92:426-432.

18.	 Castells M. Desensitization for drug allergy. Curr Opin Allergy Clin 
Immunol 2006;6:476-481.

19.	 Smith H, Newton R. Adverse reactions to carbamazepine managed 
by desensitisation. Lancet 1985;1:753.

20.	 Butte MJ, Dodson B, Dioun A. Pentobarbital desensitization in a 
3-month-old child. Allergy Asthma Proc 2004;25:225-227.

21.	 Itomi S, Okumura A, Ikuta T, Negoro T, Watanabe K. Phenytoin de-
sensitization in a child with symptomatic localization-related epilep-
sy. Brain Dev 2007;29:121-123. 

22.	 Toker O, Tal Y, Horev L, Shmoeli D, Gilboa T. Valproic acid hypersen-
sitivity and desensitization. Dev Med Child Neurol 2015;57:1076-1078.

23.	 Stevenson DD, Hankammer MA, Mathison DA, Christiansen SC, 
Simon RA. Aspirin desensitization treatment of aspirin-sensitive pa-
tients with rhinosinusitis-asthma: long-term outcomes. J Allergy Clin 
Immunol 1996;98:751-758.

24.	 Cho KS, Soudry E, Psaltis AJ, Nadeau KC, McGhee SA, Nayak JV, et al. 
Long-term sinonasal outcomes of aspirin desensitization in aspirin ex-
acerbated respiratory disease. Otolaryngol Head Neck Surg 2014;151: 
575-581.

25.	 Berges-Gimeno MP, Simon RA, Stevenson DD. Long-term treatment 

with aspirin desensitization in asthmatic patients with aspirin-exacer-
bated respiratory disease. J Allergy Clin Immunol 2003;111:180-186.

26.	 Fam AG, Dunne SM, Iazzetta J, Paton TW. Efficacy and safety of de-
sensitization to allopurinol following cutaneous reactions. Arthritis 
Rheum 2001;44:231-238.

27.	 Dioun AF. Management of multiple drug allergies in children. Curr 
Allergy Asthma Rep 2012;12:79-84.

28.	 Teraki Y, Shiohara T. Successful desensitization to fixed drug erup-
tion: the presence of CD25+CD4+ T cells in the epidermis of fixed 
drug eruption lesions may be involved in the induction of desensiti-
zation. Dermatology 2004;209:29-32.

29.	 Clayton E, Madamba J, Kong XT, Braskett M. Successful desensitiza-
tion protocol for delayed cutaneous eruption to temozolomide. J Al-
lergy Clin Immunol Pract 2014;2:626-628. 

30.	 D’Amelio CM, Del Pozo JL, Vega O, Madamba R, Gastaminza G. Suc-
cessful desensitization in a child with delayed cotrimoxazole hypersen-
sitivity: a case report. Pediatr Allergy Immunol 2016;27:320-321.

31.	 Wong IC, Mawer GE, Sander JW. Factors influencing the incidence of 
lamotrigine-related skin rash. Ann Pharmacother 1999;33:1037-1042.

32.	 Guberman AH, Besag FM, Brodie MJ, Dooley JM, Duchowny MS, 
Pellock JM, et al. Lamotrigine-associated rash: risk/benefit consider-
ations in adults and children. Epilepsia 1999;40:985-991.

33.	 Joe SH, Chang JS, Won S, Rim HD, Ha TH, Ha K. Feasibility of a 
slower lamotrigine titration schedule for bipolar depression: a natu-
ralistic study. Int Clin Psychopharmacol 2009;24:105-110.

34.	 Ketter TA, Wang PW, Chandler RA, Alarcon AM, Becker OV, Nowa-
kowska C, et al. Dermatology precautions and slower titration yield 
low incidence of lamotrigine treatment-emergent rash. J Clin Psychi-
atry 2005;66:642-645.

35.	 Tassaneeyakul W, Tiamkao S, Jantararoungtong T, Chen P, Lin SY, 
Chen WH, et al. Association between HLA-B*1502 and carbamaze-
pine-induced severe cutaneous adverse drug reactions in a Thai pop-
ulation. Epilepsia 2010;51:926-930.

36.	 Kim SH, Lee KW, Song WJ, Kim SH, Jee YK, Lee SM, et al. Carbam-
azepine-induced severe cutaneous adverse reactions and HLA geno-
types in Koreans. Epilepsy Res 2011;97:190-197.

37.	 Nguyen DV, Chu HC, Nguyen DV, Phan MH, Craig T, Baumgart K, 
et al. HLA-B*1502 and carbamazepine-induced severe cutaneous ad-
verse drug reactions in Vietnamese. Asia Pac Allergy 2015;5:68-77. 

38.	 Chong KW, Chan DW, Cheung YB, Ching LK, Hie SL, Thomas T, et 
al. Association of carbamazepine-induced severe cutaneous drug reac-
tions and HLA-B*1502 allele status, and dose and treatment duration 
in paediatric neurology patients in Singapore. Arch Dis Child 2014;99: 
581-584.

39.	 Shirzadi M, Thorstensen K, Helde G, Moen T, Brodtkorb E. Do HLA-
A markers predict skin-reactions from aromatic antiepileptic drugs in 
a Norwegian population? A case control study. Epilepsy Res 2015;118: 
5-9.

40.	 Song JS, Kang ES, Joo EY, Hong SB, Seo DW, Lee SY. Absence of HLA-
B*1502 and HLA-A*3101 alleles in 9 Korean patients with antiepileptic 
drug-induced skin rash: a preliminary study. Ann Lab Med 2014;34: 
372-375.

41.	 Lüders H, Acharya J, Baumgartner C, Benbadis S, Bleasel A, Burgess R, 
et al. Semiological seizure classification. Epilepsia 1998;39:1006-1013.


