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Abstract
A 29-year-old Black female patient was admitted to a psychiatric ward with symptoms of major depressive disorder with psy-
chosis. The patient was started on amitriptyline 50 mg/day and haloperidol 10 mg/day. On day 4 post-admission, the preferred 
first-line antidepressant, fluoxetine, became available and the patient was switched from amitriptyline to fluoxetine 20 mg/
day. On the same day, the dose of haloperidol was reduced to 5 mg/day. Thirteen days post-initiation of these medications the 
patient became talkative, associated with emotional lability, an expansive mood, irritability and restlessness. The working 
diagnosis was changed to bipolar affective disorder in the manic phase. Fluoxetine was discontinued and carbamazepine 600 
mg/day was added to the patient’s treatment regimen. Her manic symptoms started to resolve; however, 14 days post-initiation 
of carbamazepine, the patient had a fever; itchy, discharging eyes; respiratory distress; generalised symmetrical erythema-
tosus rash; buccal ulceration; and conjunctival injection with difficulty opening her eyes. Carbamazepine was immediately 
discontinued and the patient received intravenous fluid resuscitation. The patient recovered considerably after 12 days of 
symptomatic and supportive management, and was transferred back to the psychiatric ward for the continuation of bipolar 
disorder management. Lithium therapy was instituted and the patient was subsequently discharged. Using the Algorithm 
of Drug causality for Epidermal Necrolysis (ALDEN) Stevens–Johnson Syndrome/toxic epidermal necrolysis (SJS/TEN) 
drug causality scoring system, carbamazepine and fluoxetine were evaluated as ‘very probable’ and ‘possible’ causes of 
SJS, respectively, in this patient. Fluoxetine-induced SJS was considered on account of previous case reports, however no 
evidence of causality was found in this patient. Consecutive administration with a potential increase in carbamazepine due to 
inhibition of cytochrome P450 (CYP) 3A4 metabolism by fluoxetine was also not ruled out. A diagnosis of carbamazepine-
induced SJS was made and was considered an idiosyncratic adverse drug reaction.
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Key Points 

Stevens–Johnson syndrome (SJS) is one of the most 
severe types of cutaneous adverse reactions to drugs, 
with high morbidity and mortality rates.

Prompt recognition and adequate symptomatic and sup-
portive management of SJS is necessary when prescribing 
known SJS-inducing medications such as carbamazepine.

Careful consideration is needed when prescribing multi-
ple psychotropic drugs with a known risk for causing SJS.

Introduction

Severe cutaneous adverse drug reactions include a serum 
sickness-like reaction, acute generalised exanthematous 
pustulosis (AGEP), drug reaction with eosinophilia and 
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systemic symptoms (DRESS) and epidermal necrolysis 
[1]. Epidermal necrolysis spectrum eruptions such as Ste-
vens–Johnson Syndrome (SJS) and toxic epidermal necroly-
sis (TEN) are considered a continuum and share the same 
pathogenesis. They are only differentiated on the body sur-
face area by epidermal detachment [2]. Epidermal detach-
ment of < 10%, 10–30% and > 30% are designated as SJS, 
SJS/TEN and TEN, respectively [2, 3]. The mortality rate 
ranges from 1 to 5% for SJS, and 25 to 35% for TEN [2].

SJS and TEN are rare severe cutaneous reactions with 
annual incidences of 1.2–6 and 0.4–1.2 per million people, 
respectively [4, 5]. The common cause of SJS/TEN is drug 
exposure, while infections, contrast media, and vaccinations 
are mainly linked to SJS. Drugs commonly associated with 
the development of SJS/TEN include cotrimoxazole, nevi-
rapine, allopurinol, sulfasalazine, phenytoin, phenobarbital, 
lamotrigine, and carbamazepine [1]. The estimated incidence 
of cutaneous adverse drug reactions (CADRs) to psycho-
tropic medications among psychiatric inpatients is 2–5% [6]. 
Lange-Asschenfeldt et al. observed that antiepileptic drug 
(AED) mood stabilizers accounted for the highest CADR rate 
as a drug group, followed by antidepressants, while antip-
sychotics were the least commonly involved medications 
in CADRs [6]. Psychotropics with a high risk of epidermal 
necrolysis are carbamazepine, lamotrigine and phenobarbital 
[3]. Recent studies have also reported on selective seroto-
nin reuptake inhibitor (SSRI)-induced epidermal necrolysis, 
and have implicated fluoxetine, paroxetine, fluvoxamine and 
mirtazapine [7–11]. There is no documentation of epider-
mal necrosis with concurrent administration of an SSRI and 
carbamazepine; therefore, we present a patient with bipolar 
affective disorder who developed SJS following consecutive 
administration of fluoxetine and carbamazepine.

Case Presentation

A 29-year-old Black female patient was admitted to the psy-
chiatric unit with a 2-day history of disorganised behaviour, 
selective mutism, paranoid delusions, and auditory and vis-
ual hallucinations. The patient had been noted to be socially 
withdrawn with a depressive affect and had attempted sui-
cide the day prior to her presentation to the psychiatric unit. 
This was her index psychiatric admission. The patient had 
no significant past medical history and no known drug aller-
gies. An initial diagnosis of major depressive disorder with 
psychosis was made and the patient was started on amitrip-
tyline 50 mg/day and haloperidol 10 mg/day. The patient was 
initially prescribed amitriptyline due to the unavailability 
of fluoxetine at the psychiatric unit at the time of admis-
sion. On day 4, the patient was switched from amitriptyline 
to fluoxetine 20 mg/day and the dose for haloperidol was 
reduced to 5 mg/day.

Thirteen days post-initiation of medications, the patient 
became talkative and had emotional lability and an expan-
sive mood associated with irritability and restlessness. The 
working diagnosis was changed to bipolar affective disorder 
in the manic phase. Fluoxetine was discontinued and carba-
mazepine 600 mg/day was added to her treatment regimen. 
Her manic symptoms started to resolve; however, 14 days 
post-initiation of carbamazepine, the patient had a fever and 
itchy, discharging eyes. On examination she was in minimal 
respiratory distress, with a generalised symmetrical, ery-
thematosus rash more marked on the face, upper limbs and 
chest. Her face was swollen, with bullae noted on her neck 
and chest. In addition, she had an associated buccal ulcera-
tion and conjunctival injection with difficulty opening her 
eyes. Her temperature was 38.2 °C, with  SpO2 of 97%, a 
blood pressure recording of 81/49 mmHg and a regular pulse 
of 108 beats/min. Vesiculobullous lesions were observed 
over the course of the admission, with sloughing of skin, 
especially on the chest and face around the lips.

Routine laboratory assessments showed normal blood 
counts without hypereosinophilia. Hepatic enzyme levels, 
renal function, and serum electrolyte levels were all within 
normal limits, and a serological test was negative for HIV. 
A diagnosis of SJS secondary to carbamazepine exposure 
was made. Evaluation of the SCORE of Toxic Epidermal 
Necrosis (SCORTEN) score on day 1 indicated a score of 
0. No skin biopsy, blood or urine cultures were conducted.

Carbamazepine was immediately discontinued and the 
patient received intravenous fluid resuscitation. She was sub-
sequently transferred to the medical ward where haloperidol 
5 mg/day was maintained and supportive treatment was per-
formed: the patient was kept warm, had careful protection 
of the eroded areas and non-intravenous hydration. Treat-
ment for SJS included a hydrocortisone 100 mg stat dose, 
diazepam 10 mg twice daily, ceftriaxone, tetracycline eye 
ointment, and antiseptic mouth wash. The patient recovered 
completely after 12 days and was transferred back to the 
psychiatric ward, where lithium 500 mg/day was instituted. 
Eighteen days later, the patient was discharged on halop-
eridol 5 mg/day and lithium 500 mg/day; however, she was 
lost to follow-up and we cannot comment further on her 
clinical status.

Discussion

Carbamazepine is a well-known causative agent of drug-
induced SJS among psychotropics [3]. Rare cases of SSRI-
induced epidermal necrolysis, i.e. SJS and TEN, have been 
described in the literature [7–11]. To our knowledge, no 
cases of epidermal necrolysis have been described with 
coadministration of carbamazepine and an SSRI. In the case 
presented, the patient had been taking carbamazepine for 
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14 days after discontinuing fluoxetine. The temporal rela-
tionship between the development of SJS after the addition 
of carbamazepine suggests that carbamazepine was the caus-
ative agent. Although the median latency period (interquar-
tile range) for the development of SJS with carbamazepine 
is 15 days (12–20) [12], latency periods of 4 weeks have also 
been reported [13]. The latency period for SSRI-induced 
SJS is 1–3 weeks. Using the Algorithm of Drug causality 
for Epidermal Necrolysis (ALDEN) scoring system for SJS/
TEN, carbamazepine scored +6 and fluoxetine scored +2. 
Therefore, carbamazepine and fluoxetine were considered 
‘very probable’ and ‘possible’ causes of SJS, respectively, 
in our patient [14].

Carbamazepine-induced SJS has long been thought 
of as an idiosyncratic, dose independent, unpredictable 
adverse event specific to an individual [15]; however, 
current evidence indicates that carbamazepine-induced 
SJS/TEN is a predictable, specific, delayed hypersensi-
tivity immune reaction involving human leukocyte anti-
gen (HLA) alleles specific for carbamazepine and other 
drugs in defined populations [16]. HLA-B*15:02 and 
HLA-B*31:01 have been associated with carbamazepine-
induced SJS in Asian (Han Chinese, Thai, Indian and 
Malaysian) and Caucasian (and Japanese) populations, 
respectively [17–19]. Recent evidence suggests this pos-
sibility, as shown by the phenytoin and nevirapine-induced 
SJS/TEN associated with reduced drug clearance due to 
metaboliser enzyme polymorphisms [20, 21]. However, 
we were not able to genotype our patient for HLA alleles, 
therefore we cannot confirm the involvement of the pheno-
type-specific characteristics of the patient that might have 
contributed to the development of SJS. Although associa-
tion with specific HLA genotypes may be necessary, it is 
not sufficient for the development of SJS/TEN [18]. Other 
factors such as the individual variation in drug metabolism 
or clearance, HIV-1 seropositivity, polypharmacy, and 
competitive drug inhibition may also play an important 
role in SJS/TEN development with carbamazepine [1, 18, 
22, 23].

It has been postulated that no biologic effect is dose-
independent [24] and that immune-mediated reactions 
only occur when a critical dose threshold has been reached 
[15, 25]. The maximum incidence for idiosyncratic reac-
tions is often at a dose below the therapeutic range and 
remains constant within the therapeutic range [24]; how-
ever, this biologic dose-dependency principle (and pos-
sibly immune tolerance) is used successfully in desensi-
tisation protocols for the safe introduction of medicines 
known to have idiosyncratic reactions [15, 24, 25]. Given 
the current understanding of idiosyncratic reactions, a 
potential increase in carbamazepine plasma concentration 
due to CYP3A4 inhibition by fluoxetine and norfluoxetine 
may have reached the threshold for the immune-mediated 

carbamazepine-induced SJS in our patient, leading to the 
observed adverse reaction [25, 26]. Increases in plasma 
carbamazepine or its metabolites increases the likelihood 
of adverse events, and possibly SJS, as occurs with phe-
nytoin [27, 28]. It is possible that prior administration 
with fluoxetine may have increased the risk for SJS in our 
patient. The inhibitory capacity on CYP3A4 substrate 
clearance can persist up to 3 weeks post administration of 
fluoxetine due to the long half-life of norfluoxetine [29]. In 
our patient, carbamazepine was administered 14 days after 
fluoxetine was discontinued; however, we were unable to 
measure plasma concentrations of carbamazepine to con-
firm that competitive inhibition of metabolic enzymes by 
fluoxetine or norfluoxetine was involved in the develop-
ment of SJS in our patient. Therefore, we cannot conclude 
that prior administration of fluoxetine may have increased 
the risk of carbamazepine-induced SJS.

Although epidermal necrolysis is rare with the use of 
SSRIs, several case reports have been documented for 
SJS or TEN with mirtazapine, fluoxetine, fluvoxamine 
and paroxetine [6–10]. Many of the reported cases have 
occurred in female patients who had received an SSRI 
for a duration ranging from 3 to 14 days. In our case, the 
patient had discontinued fluoxetine for 14 days when she 
developed SJS. However, fluoxetine and its major metabo-
lite norfluoxetine have long elimination half-lives of 1–4 
days and 7–15 days, respectively [30]. Although it is pos-
sible that fluoxetine or its metabolite norfluoxetine was 
involved in the development of SJS in our patient, it is 
more likely that the SJS was caused by carbamazepine and 
not by fluoxetine.

Conclusions

Carbamazepine-induced SJS is an idiosyncratic reaction; 
however, current evidence suggests that HLA genetic pre-
disposition, drug structure, the patient’s metabolic charac-
teristics and T cell clonotypes need to be aligned for SJS to 
occur [18, 27]. More research is needed in African popu-
lations to delineate the pharmacogenomic risk alleles and 
to then provide relevant pre-prescription pharmacogenetic 
tests, as happens with people of Asian ancestry [19]. Clini-
cians should be aware of cutaneous adverse reactions due 
to psychotropic medications, particularly with AED mood 
stabilizers.

Acknowledgements The authors are grateful for the assistance pro-
vided by the staff at the Psychiatric Unit, Harare Central Hospital.

Author Contributions JTM and GM collected the clinical information 
about the case. JTM drafted the manuscript, and SK and DC critically 
reviewed and revised the manuscript. All authors read and approved 
the final version submitted for publication.



 J. T. Masuka et al.1 Page 4 of 4

Compliance with Ethical Standards 

Conflict of Interest Josiah Tatenda Masuka, Garikai Muzopambwa, 
Star Khoza and Dixon Chibanda have no conflicts of interest that are 
directly relevant to the contents of this study.

Funding No sources of funding were used to assist in the preparation 
of this study.

Ethical Approval This case report was approved by the Medical 
Research Council of Zimbabwe (Ref: MRCZ/E/193). All patient data 
were de-identified.

Consent to Participate Written informed consent was obtained from 
the patient for publication of this case report, a copy of which may be 
requested for review from the corresponding author.

Open Access This article is distributed under the terms of the Crea-
tive Commons Attribution-NonCommercial 4.0 International License 
(http://creativecommons.org/licenses/by-nc/4.0/), which permits any 
noncommercial use, distribution, and reproduction in any medium, 
provided you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons license, and indicate 
if changes were made.

References

 1. Dodiuk-Gad RP, Laws PM, Shear NH. Epidemiology of severe 
drug hypersensitivity. Semin Cutan Med Surg. 2014;33(1):2–9.

 2. Darlenski R, Kazandjieva J, Tsankov N. Systemic drug reactions 
with skin involvement: Stevens–Johnson syndrome, toxic epider-
mal necrolysis, and DRESS. Clin Dermatol. 2015;33(5):538–41.

 3. Mitkov MV, Trowbridge RM, Lockshin BN, Caplan JP. Derma-
tologic side effects of psychotropic medications. Psychosomatics. 
2013;55(1):1–20.

 4. Paquet P, Piérard G. New insights in toxic epidermal necrolysis 
(Lyell’s syndrome): clinical considerations, pathobiology and tar-
geted treatments revisited. Drug Saf. 2010;33(3):189–212.

 5. Forman R, Koren G, Shear NH. Erythema multiforme, Stevens–
Johnson syndrome and toxic epidermal necrolysis in children: a 
review of 10 years’ experience. Drug Saf. 2002;25(13):965–72.

 6. Lange-Asschenfeldt C, Grohmann R, Lange-Asschenfeldt B, 
Engel RR, Rüther E, Cordes J. Cutaneous adverse reactions to 
psychotropic drugs: data from a multicenter surveillance program. 
J Clin Psychiatry. 2009;70(9):1258–65.

 7. Wolkenstein P, Cremniter D, Roujeau JC. Toxic epidermal necrol-
ysis after paroxetine treatment. Eur Psychiatry. 1995;10(3):162.

 8. Belkahia A, Hillaire-Buys D, Dereure O, Guillot B, Raison-Pey-
ron N. Stevens–Johnson syndrome due to mirtazapine—first case. 
Allergy. 2009;64(10):1554.

 9. Ahmed R, Eagleton C. Toxic epidermal necrolysis after paroxetine 
treatment. N Z Med J. 2008;121(1274):86–9.

 10. Jonsson GW, Moosa MY, Jeenah FY. Toxic epidermal necrol-
ysis and fluoxetine: a case report. J Clin Psychopharmacol. 
2008;28(1):93–5.

 11. Bodokh I, Lacour J, Rosenthal E, Chichmanian RM, Perrin C, 
Vitetta A, et al. Lyell syndrome or toxic epidermal necrolysis and 
Stevens–Johnson syndrome after treatment with fluoxetine [in 
French]. Therapie. 1992;47(5):441.

 12. Mockenhaupt M, Viboud C, Dunant A, Naldi L, Halevy S, Bou-
wes Bavinck JN, et al. Stevens–Johnson syndrome and toxic epi-
dermal necrolysis: assessment of medication risks with emphasis 

on recently marketed drugs. The EuroSCAR-study. J Invest Der-
matol. 2008;128(1):35–44.

 13. Shear NH, Spielberg SP. Anticonvulsant hypersensitiv-
ity syndrome. In  vitro assessment of risk. J Clin Investig. 
1988;82(6):1826–32.

 14. Sassolas B, Haddad C, Mockenhaupt M, Dunant A, Liss Y, Bork 
K, et al. ALDEN, an algorithm for assessment of drug causality 
in Stevens–Johnson Syndrome and toxic epidermal necrolysis: 
comparison with case-control analysis. Clin Pharmacol Ther. 
2010;88(1):60–8.

 15. Johnston A, Uetrecht J. Current understanding of the mechanisms 
of idiosyncratic drug-induced agranulocytosis. Expert Opin Drug 
Metab Toxicol. 2015;11(2):243–57.

 16. Su SC, Chung WH. Update on pathobiology in Stevens–Johnson 
syndrome and toxic epidermal necrolysis. Dermatologica Sin. 
2013;31:175–80.

 17. Amstutz U, Shear NH, Rieder MJ, Hwang S, Fung V, Nakamura 
H, et al. CPNDS Clinical Recommendation Group. Recommen-
dations for HLA-B*15:02 and HLA-A*31:01 genetic testing to 
reduce the risk of carbamazepine-induced hypersensitivity reac-
tions. Epilepsia. 2014;55(4):496–506.

 18. Dodiuk-Gad RP, Chung WH, Valeyrie-Allanore L, Shear NH. 
Stevens–Johnson syndrome and toxic epidermal necrolysis: an 
update. Am J Clin Dermatol. 2015;16(6):475–93.

 19. Electronic Medicines Compendium. Tegretol tablets 100 mg 
(Summary of Product Characteristics). 2018. https ://www.medic 
ines.org.uk/emc/produ ct/1040/smpc. Accessed 7 Nov 2018.

 20. Depondt C, Godard P, Espel RS, et al. A candidate gene study of 
antiepileptic drug tolerability and efficacy identifies an associa-
tion of CYP2C9 variants with phenytoin toxicity. Eur J Neurol. 
2011;18(9):1159–64.

 21. Ciccacci C, Di Fusco D, Marazzi MC, et  al. Association 
between CYP2B6 polymorphisms and nevirapine-induced 
SJS/TEN: a pharmacogenetics study. Eur J Clin Pharmacol. 
2013;69(11):1909–16.

 22. Hernández-Salazar A, Rosales SP, Rangel-Frausto S, Criollo E, 
Archer-Dubon C, Orozco-Topete R. Epidemiology of adverse 
cutaneous drug reactions. A prospective study in hospitalized 
patients. Arch Med Res. 2006;37(7):899–902.

 23. Fiszenson-Albala F, Auzerie V, Mahe E, Farinotti R, Durand-
Stocco C, Crickx B, Descamps V. A 6-month prospective survey 
of cutaneous drug reactions in a hospital setting. Br J Dermatol. 
2003;149(5):1089–122.

 24. Uetrecht J, Naisbitt DJ. Idiosyncratic adverse drug reactions: cur-
rent concepts. Pharmacol Rev. 2013;65(2):779–808.

 25. Zaccara G, Franciotta D, Perucca E. Idiosyncratic adverse reac-
tions to antiepileptic drugs. Epilepsia. 2007;48(7):1223–44.

 26. Grimsley SR, Jann MW, Carter JG, D’Mello AP, D’Souza MJ. 
Increased carbamazepine plasma concentrations after fluoxetine 
coadministration. Clin Pharmacol Ther. 1991;50(1):10–5.

 27. Fricke-Galindo I, Llerena A, Jung-Cook H, López-López M. Car-
bamazepine adverse drug reactions. Expert Rev Clin Pharmacol. 
2018;11(7):705–18.

 28. Halevy S, Ghislain PD, Mockenhaupt M, Fagot JP, Bouwes 
Bavinck JN, Sidoroff A, Naldi L, Dunant A, Viboud C, Roujeau 
JC. EuroSCAR Study Group. Allopurinol is the most common 
cause of Stevens-Johnson syndrome and toxic epidermal necroly-
sis in Europe and Israel. J Am Acad Dermatol. 2007;58(1):25–32.

 29. Greenblatt DJ, von Moltke LL, Schmider J, Harmatz JS, Shader 
RI. Inhibition of human cytochrome P450-3A isoforms by fluox-
etine and norfluoxetine: in vitro and in vivo studies. J Clin Phar-
macol. 1996;336(9):792–8.

 30. Altamura AC, Moro AR, Percudani M. Clinical pharmacokinetics 
of fluoxetine. Clin Pharmacokinet. 1994;26(3):201–14.

https://www.medicines.org.uk/emc/product/1040/smpc
https://www.medicines.org.uk/emc/product/1040/smpc

	An Interesting Case of Carbamazepine-Induced Stevens–Johnson Syndrome
	Abstract
	Introduction
	Case Presentation
	Discussion
	Conclusions
	Acknowledgements 
	References




