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Introduction
Adverse drug reaction (ADR) is a global public 
health problem accounting for varying proportion 

of hospital admissions across different countries.1 
The economic burden of ADRs is enormous, 
directly or indirectly impacting the patient’s 
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Abstract
Background: Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN) are 
severe cutaneous adverse reactions (SCARs). There is scant literature on the characteristics 
and causes of these conditions among the Nigerian population. Here, we describe the 
epidemiology, associated morbidity and mortality, and culpable drugs in SJS and TEN cases 
using the National Pharmacovigilance (NPC) database in Nigeria.
Methods: A retrospective review of the NPC database was done to analyze SJS and TEN cases 
reported over a period of 14 years. Annual reports, age and sex of patients, type of reporter, 
suspects and concomitant drugs, time to onset (TTO) of the reactions, and outcome of SJS and 
TEN were evaluated.
Results: The NPC received a total of 24,015 adverse drug reaction (ADR) reports. SJS and TEN 
accounted for 284 (0.1%) of the total reports, of which 254 (89.4%) were SJS and the remainder 
were TEN. Females (n = 184, 64.8%) and individuals aged 19–40 years (n = 181, 63.7%) were 
the most affected by SJS and TEN. Antiretrovirals, followed by antibiotics, were the most 
common drug classes reported to cause SJS and TEN, with nevirapine (n = 174, 40.7%) and 
co-trimoxazole (n = 143, 33.5%) being the most widely implicated drugs. Among patients with 
reported outcomes, 73 (28.7%) SJS and 3 (10.0%) TEN cases recovered without sequelae, at 
the time of reporting. Severity of the SCAR was reported for only 171 (69.0%) cases, of which 
12 (4.7%) and 8 (26.7%) resulted in death (Grade 5) among SJS and TEN cases, respectively.
Conclusions: Antiretroviral and antibiotics were the commonly reported offending group of 
drugs for SJS and TEN cases. Nevirapine and co-trimoxazole were the commonly reported 
suspect drugs. SJS and TEN were reported most frequently in females and in patients aged 
19–40 years, indicating that drug surveillance and counseling in these groups of patients may 
be beneficial.
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healthcare, health professional, and hospital ser-
vices.2 Drug-induced allergic reactions are immu-
nologically mediated and typically account for a 
minority of all ADRs.3 Severe cutaneous adverse 
reactions (SCARs) are among the various forms of 
untoward drug effects with high fatality, which 
may necessitate prolonged hospital admission.4

The occurrence of SCARs in association with 
various medications, such as nonsteroidal anti-
inflammatory drugs (NSAIDs), antibiotics, antie-
pileptic drugs, antimalarial drugs, and antiretroviral 
drugs have been reported.5–7 Stevens-Johnson syn-
drome (SJS), toxic epidermal necrolysis (TEN), 
acute generalized exanthematous pustulosis 
(AGEP), and drug rash with eosinophilia and sys-
temic symptoms (DRESS) are the commonest 
SCARs.8 Mucocutaneous tenderness, erythema, 
hemorrhagic erosions, and necrotic epidermal 
detachment presenting as blisters and areas of 
denuded skin are major characteristics of SJS and 
TEN.9 Involvement of nonblistered skin in TEN 
can result in sloughing with direct lateral pressure 
(Nikolsky sign).10 Patient with SJS may subse-
quently evolve into TEN or SJS-TEN overlap. 
TEN is more severe than SJS, and is character-
ized by detached or detachable skin of more than 
30% of the total body surface area. Less than 
10% of the body surface area is affected in SJS, 
while SJS-TEN overlap involves 10–30% of the 
body surface area.11

Several risk factors for SCAR have been identi-
fied, including female gender, older age, genetic 
predisposition, viral infections [particularly 
human immune deficiency virus (HIV)], iatro-
genic immunosuppression, underlying immune-
mediated diseases, and malignancy.12–15 Previous 
studies describing the epidemiology of SJS and 
TEN in low- and middle-income countries 
(LMICs) were hospital based and involved a 
small number of patients.16–19 Consequently, only 
a narrow range of the potential culpable drugs 
and drug classes were captured in the stud-
ies.16,17,19 The rarity of SJS and TEN limits the 
practicability of large population studies to esti-
mate the incidence; therefore, hospital-data-
based incidence assumptions would have accuracy 
limitations. This may have contributed to the 
dearth of such studies in Nigeria. Difficulties in 
obtaining definitive diagnoses of SJS and TEN 
are also another major challenge in estimating an 
accurate incidence.

Being considered rare conditions in Nigeria, stud-
ies on SJS and TEN should be considered a prior-
ity. Such studies would be beneficial for basic and 
clinical pharmacologists, clinical toxicologists, 
and clinicians in various medical and surgical spe-
cialties such as dermatologists, pediatricians, and 
critical care physicians. One method to enrich lit-
erature about SJS and TEN in Nigeria is to pro-
vide detailed and critical database review and 
analysis of cases reported to the National 
Pharmacovigilance Center (NPC) in Nigeria. 
Therefore, we conducted this study to describe 
the epidemiology, associated morbidity and mor-
tality, and culpable drugs in SJS and TEN cases 
using the NPC database in Nigeria.

Material and methods

Data source
Spontaneous reporting of ADRs is practiced in 
Nigeria using a standard structured yellow form as 
recommended by the World Health Organization-
Uppsala Monitoring Center (WHO-UMC) in 
Sweden.20 The yellow form captures information 
about the details of patients, ADRs, suspected 
drug(s), concomitant drugs, and the reporter.  
A duly filled yellow or ADR form is called an  
individual case study report (ICSR). Healthcare 
providers, healthcare institutions, marketing 
authorization holders, and patients can send ADR 
reports to the NPC, zonal pharmacovigilance 
centers (ZPCs), or National Agency for Food and 
Drug Administration and Control (NAFDAC) 
state offices nationwide. Alternative means of 
spontaneous ADR reporting in Nigeria is through 
the Pharmacovigilance Rapid Alert System for 
Consumer Reporting (PRASCOR).21 This system 
allows a consumer who uses a medicine and expe-
riences an untoward or unexpected effect to send 
a prepaid short text message (SMS) containing 
the name of the medicine and the reaction to a 
short code (20543) on any of the four major 
mobile networks in Nigeria.

Pharmacovigilance experts and staff of the NPC, 
using the WHO-UMC causality assessment sys-
tem,22 perform causality assessment for each 
ADR and the suspected drug(s). The National 
Drug Safety Advisory Committee comprising of 
clinical pharmacologists and toxicologists, clinical 
pharmacists, and clinicians, with expertise in 
pharmacovigilance, assesses complex cases of 
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ADRs for causality. The ADRs are coded on the 
basis of standard terms for Medical Dictionary for 
Regulatory Activities (MedDRA).23 All reports 
judged to be ADRs at the NPC are sent to UMC, 
which receives anonymized reports from over 124 
member countries. These are then entered into 
the WHO Global Individual Case Safety Report 
database, VigiBase®.

Data abstraction
In our study, SJS-TEN was defined on the basis 
of an ADR report in the NPC and a description 
that satisfied one of the following criteria:

(1) � Spontaneous reporting including the SJS 
and TEN terminologies or SJS-TEN over-
lap, or ADR description including the  
following low-level term definition of SJS-
TEN, based on WHO-ART search criteria: 
‘Dermatitis necrotizing’, ‘Epidermal necrol-
ysis’, ‘Lyell syndrome’, ‘Toxic epidermal 
necrolysis’, ‘Mucocutaneous ulceration’, 
and ‘Stevens-Johnson syndrome’.23,24

(2) � Spontaneous reporting of the ADR 
involving atypical targeted lesion, vesicu-
lar bulbous eruption, denuded or 
detached skin, positive Nikolsky’s sign, 
and at least a case of mucous area affecta-
tion such as the genital, eyes, nose, 
mouth, or throat.25

The ICSR of patients who experienced SJS, 
TEN, or SJS-TEN overlap after treatment with 
any drug, between January 2004 and December 
2017, were sourced from the NPC in Nigeria 
and reviewed to obtain the following informa-
tion: patient’s characteristics (age and sex), sus-
pect drug (class and specific name) for the 
ADRs, SCARs (SJS or TEN, onset, causality, 
and outcome), and type of reporter. It is prob-
able that the suspect drug for either SJS or TEN 
will vary from case to case. The period between 
intake of the suspect drug and the onset of clini-
cal symptoms manifesting as SJS or TEN is the 
time to onset (TTO).26 Outcome of SJS or TEN 
refers to the extent of resolution of the signs and 
symptoms of the SCARs and its sequelae as at 
the time the report was submitted to NPC. The 
outcomes were categorized as full recovery with 
or without any sequelae, ongoing if patient was 
still experiencing the problems, or death.

Additional search for suspect drugs and SCAR 
rating
The suspect drug causing SJS or TEN and the 
concomitant drug with a potential to cause SJS 
or TEN are categorized by Wong and colleagues 
according to their risk as high, moderate, low, 
and no risk,27 and based on the frequency or 
rarity of the drug listing on the United States 
Food Drug Administration (US-FDA) data-
base for SJS or TEN reports,28 or previous 
review of the drugs implicated in SJS and 
TEN.7,9,29–58 Given the idiosyncratic nature of 
SJS and TEN, and the wide range of drugs pre-
viously implicated in their causalities, we sought 
for evidence documenting the causality between 
the suspect drug or concomitant drug and SJS 
or TEN through an extensive literature sea
rch.29–58 The evidence is classified as excellent 
(existence of the causality is clearly established 
by randomized controlled trial studies), good 
(reports in the literature strongly suggests that 
the causality exists, but not supported by well-
controlled studies), fair (the causality is scarcely 
documented in the literature; however, SJS or 
TEN is suspected based on some pharmaco-
logic considerations of the suspect drugs), poor 
(only few studies and limited reported cases 
support the existence of the causality), or 
unlikely (insufficient documentation of the cau-
sality in the literature and no pharmacological 
basis). Concomitant drugs with high risk for 
SJS and TEN were included in this study as 
additional suspect drugs, thus minimizing cau-
sality bias. Therefore, more than one suspect 
drug was implicated in some of the SJS and 
TEN cases.

In the NPC database, the causalities were catego-
rized as certain, probable, possible, unlikely, condi-
tional/unclassified, or inaccessible/unclassifiable.21 
Severity rating was based on the intensity of the 
specific ADR, and is generally categorized as mild, 
moderate, severe, life threatening or disabling, and 
fatal or death (Grades 1–5) according to the 
Common Terminology Criteria for Adverse Events 
(CTCAE) scale.59

Ethical considerations
The NAFDAC Director General approved the 
study.
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Analysis
We analyzed the data with IBM SPSS statistics 
software, Version 21.0 (Armonk, NY, USA: IBM 
Corp, Released 2012). Descriptive statistics was 
used to summarize patients' demographic and 
SJS or TEN characteristics. The annual number 
of SJS or TEN reports and the number of suspect 
drugs per SJS or TEN cases were presented 
pictorially.

Results
From January 2004 to December 2017, only 
24,015 spontaneous ADR reports were recorded 
in the NPC local database, of which 284 (0.1%) 
cases were related to SCARs. Overall, 254 reports 
were registered as SJS and the remaining 30 
reports were registered as TEN (Figure 1). None 
of the reports was registered as SJS-TEN over-
laps. According to the data presented in Figure 2, 
the number of SJS reports increased annually, 
peaked in 2012 and, thereafter, gradually 
decreased. However, the trend for TEN reports 
fluctuated throughout the study period. The 
number of SJS reports per year was consistently 
higher than those of TEN.

The demographic of the patients and SCAR char-
acteristics reported for SJS and TEN are presented 
in Table 1. Female patients accounted for 64.8% 
of combined cases of SJS and TEN, and the high-
est number of cases of SJS and TEN were recorded 
for 19–40 year old patients. Pharmacists were the 
major healthcare practitioners (HCPs) to report 
SJS and TEN cases (n = 216, 76.1%), followed by 
medical practitioners (n = 48, 16.9%). In terms of 
SCAR outcome, it was reported for 59.4% and 
69.7% cases of SJS and TEN, respectively. Among 
this group of patients, 73 (28.7%) SJS cases recov-
ered without sequelae, while 8 (26.7%) TEN cases 
had not recovered fully at the time of reporting. At 
the time of reporting, full recovery without seque-
lae was more common among SJS than TEN 
patients (28.7% versus 10.0%, respectively). 
Severity of the SCAR was reported for only 171 
(69.0%) cases, of which 12 (4.7%) and 8 (26.7%) 
resulted in deaths (Grade 5) among SJS and TEN 
cases, respectively. In terms of latency time esti-
mates, the TTO of SJS and TEN was recorded  
for only 159 (56.0%) cases. About one-quarter 
(n = 55, 21.6%) of the SJS cases and nearly one-
half (n = 13, 43.3%) of the TEN cases experienced 
early onset, occurring within 1–7 days.

Figure 1.  Flow chart for SJS and TEN reports in the NPC database in Nigeria.
ADR, Adverse drug reaction; NPC, National Pharmacovigilance Center; SCAR, severe cutaneous adverse reactions; SJS, 
Stevens-Johnson syndrome; TEN, toxic epidermal necrolysis.
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Overall, 427 suspect drugs administered as single 
or multiple drugs were implicated in the 284 SJS/
TEN reports. A total of 386 (90.4%) suspect 
drugs were responsible for the 254 SJS cases while 
41 (9.6%) suspect drugs were responsible for the 
30 TEN cases. In Table 1, antiretroviral (n = 174, 
45.3%), followed by antibiotic (n = 19, 38.8%) 
class of drugs, were the most implicated in SJS. 
By contrast, antimalarial (n = 13, 31.7%), fol-
lowed by antibiotic (n = 10, 24.4%) class of drugs, 
were the most implicated in TEN cases. For com-
bined cases of SJS and TEN, antiretroviral 
(n = 183, 43.1%) and antibiotic (n = 159, 37.4%) 
were the most implicated classes of drugs.

Nearly one-half of the entire SJS cases resulted 
from use of a single or two different suspect drugs 
(Table 2). However, use of three different sus-
pect drugs resulted in five (2.0%) SJS cases. 
Concomitant use of co-trimoxazole and nevirap-
ine accounted for 97 (38.2%) SJS cases, while use 
of nevirapine only accounted for 61 (24.0%) SJS 
cases. Regarding TEN, use of a single suspect drug 
accounted for 21 (70.0%) cases, while use of two 
different suspect drugs accounted for seven (23.3%) 
cases (Table 3). Only two TEN cases resulted  
from use of three suspect drugs. Sulfadoxime-
pyrimethamine only was implicated in most TEN 
cases. The specific suspect drugs reported for SJS 
and TEN are presented in Table 4. Nevirapine 

(174; 40.7%) and cotrimoxazole (143; 33.5%) 
were the two commonly reported suspect drugs.

The concomitant drugs used with the suspect 
drugs were categorized according to their poten-
tial risk for SJS and TEN as medium, low, and no 
risk (Table 5). Of the 456 concomitant drugs 
reportedly used by patients with SJS or TEN, 204 
(44.7%) were of low risk, 197 (43.2%) had no 
risk, while 55 (12.1%) were of medium risk. 
Antiretroviral drugs were the most common con-
comitant drugs used by the patients; lamivudine 
(n = 167, 36.6%) being the most common low 
risk drug, and zidovudine (n = 141, 30.9%) the 
most common no risk drug.

Discussion
This study highlights the first application of a 
large database to evaluate drug-induced SJS and 
TEN among the general population in Nigeria. 
This is similar to previous studies where a report-
ing database from Vietnamese pharmacovigilance 
system, Japanese Adverse Drug Event Report 
database, and US-FDA Adverse Event Reporting 
System (AERS) database were used to generate 
drug safety signals at population level.25,28,60 
Some unique features characterized our study: 
the high proportion of patients on antiretroviral, 
suggesting that HIV infection was common 

Figure 2.  SCARs reported to the NPC in Nigeria between 2004 and 2017.
NPC, National Pharmacovigilance Center; SCAR, severe cutaneous adverse reactions; SJS, Stevens-Johnson syndrome; 
TEN, toxic epidermal necrolysis.
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Table 1.  Comparison of the demographic and SCAR characteristics reported for SJS and TEN.

Characteristic SJS (n = 254)
n (%)

TEN (n = 30)
n (%)

Total cases of SJS 
and TEN n (%)

Sex

  Male 82 (32.3) 8 (26.7) 90 (31.7)

  Female 162 (63.8) 22 (73.3) 184 (64.8)

  Not specified 10 (3.9) 0 (0.0) 10 (3.5)

Age category (years)

  0–18 23 (9.1) 6 (20.0) 29 (3.5)

  19–40 163 (64.2) 18 (60.0) 181 (63.7)

  41–60 47 (18.4) 6 (20.0) 53 (18.7)

  >60 6 (2.4) 0 (0.0) 6 (2.1)

  Not specified 15 (5.9) 0 (0.0) 15 (5.3)

Reporter

  Pharmacist 195 (76.8) 21 (70.0) 216 (76.1)

  Medical practitioner 41 (16.1) 7 (23.4) 48 (16.9)

  Nurse 4 (1.6) 0 (0.0) 4 (1.4)

  Individual 4 (1.6) 1 (3.3) 5 (1.8)

  Dentist 1 (0.4) 0 (0.0) 1 (0.3)

  Not specified 9 (3.5) 1 (3.3) 10 (3.5)

Outcome

  Not yet recovered/resolved 13 (5.1) 8 (26.7) 21 (7.4)

  Recovered/resolved with sequelae 33 (13.0) 7 (23.3) 40 (14.1)

  Recovered/resolved without sequelae 73 (28.7) 3 (10.0) 76 (26.8)

  Recovering/resolving 32 (12.6) 2 (6.7) 34 (12.0)

  Not specified 103 (40.6) 10 (30.3) 113 (39.8)

Severity

  Grade 3: severe 107 (42.1) 5 (16.7) 112 (39.4)

  Grade 4: life-threatening or disability 32 (12.6) 7 (23.3) 39 (13.7)

  Grade 5: death 12 (4.7) 8 (26.7) 20 (7.0)

  Not specified 103 (40.6) 10 (30.3) 113 (39.8)

TTO

  <24 h 31 (12.2) 7 (20.3) 38 (13.4)

  1–7 days 24 (9.4) 6 (20.0) 30 (10.6)

(Continued)
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Characteristic SJS (n = 254)
n (%)

TEN (n = 30)
n (%)

Total cases of SJS 
and TEN n (%)

  8–28 days 53 (20.9) 21 (6.7) 74 (26.1)

  29–56 days 30 (11.8) 5 (16.7) 35 (12.3)

  >56 days 1 (0.4) 0 (0.0) 1 (0.3)

  Not specified 115 (45.3) 10 (33.3) 125 (44.0)

Class of suspected drug SJS (n = 384)a TEN (n = 41)a  

  Antiretroviral 174 (45.3) 9 (21.9) 183 (43.1)

  Antibiotic 149 (38.8) 10 (24.4) 159 (37.4)

  Antimalarial 36 (9.4) 13 (31.7) 49 (11.5)

  Antiepileptic 7 (1.8) 4 (9.7) 11 (2.6)

  Analgesic/antipyretic 5 (1.3) 0 (0.0) 5 (1.2)

  Herbal medicine product or concoction 5 (1.3) 1 (2.4) 6 (1.4)

  Antituberculosis 4 (1.0) 0 (0.0) 4 (0.9)

  Antiparasitic 1 (0.3) 0 (0.0) 1 (0.2)

  Antipsychotic 1 (0.3) 2 (4.9) 3 (0.7)

  Antilipidemic 1 (0.3) 0 (0.0) 1 (0.2)

  Antiulcer 1 (0.3) 0 (0.0) 1 (0.2)

  Vaccine 0 (0.0) 2 (4.9) 2 (0.5)

aSJS/TEN indicates one or more drugs are responsible for the severe cutaneous adverse reaction.
SCAR, severe cutaneous adverse reactions; SJS, Stevens-Johnson syndrome; TEN, toxic epidermal necrolysis; TTO, time to 
onset.

(Continued)

Table 2.  The 386 suspected drugs involved in the 254 cases of SJS reported to the NPC between 2004 and 
2017.

Drug name Number of 
suspected drug 
per SJS case

Frequency 
of 
occurrence

Number of 
suspected drug 
involved in SJS
n (%)

Cotrimoxazole, sulfadoxime-pyrimethamine, and 
nevirapine

3 2 6 (1.6)

Cotrimoxazole, arteether, and amodiaquine 1 3 (0.8)

Cotrimoxazole, nevirapine, and artemether-
lumefantrine

1 3 (0.8)

Ciprofloxacin, cephalexin, and erythromycin 1 3 (0.8)

Subtotal 5 15 (3.9)

Cotrimoxazole and nevirapine 2 97 194 (50.3)

Cotrimoxazole and efavirenz 7 14 (3.6)

Table 1.  (Continued)
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Drug name Number of 
suspected drug 
per SJS case

Frequency 
of 
occurrence

Number of 
suspected drug 
involved in SJS
n (%)

Cotrimoxazole and sulfadoxime-pyrimethamine 2 4 (1.0)

Co-trimoxazole and herbal product 2 4 (1.0)

Sulfadoxime-pyrimethamine and nevirapine 2 4 (1.0)

Cotrimoxazole and dihydroartemisinin-piperaquin 1 2 (0.5)

Sulfadoxime-pyrimethamine and piroxicam 1 2 (0.5)

Sulfadoxime-pyrimethamine and carbamazepine 1 2 (0.5)

Ciprofloxacin and herbal product 1 2 (0.5)

Ciprofloxacin and piroxicam 1 2 (0.5)

Co-trimoxazole and amodiaquine 1 2 (0.5)

Nevirapine and artesunate 1 2 (0.5)

Nevirapine, crystalline- penicillin injection 1 2 (0.5)

Nevirapine, cimetidine 1 2 (0.5)

Cefixime and dihydroartemisinin-piperaquin 1 2 (0.5)

Phenobarbitone and crystalline-penicillin injection 1 2 (0.5)

Phenytoin and arteether 1 2 (0.5)

Subtotal 122 244 (63.2)

Nevirapine 1 61 61 (15.8)

Cotrimoxazole 22 22 (5.7)

Sulfadoxime-pyrimethamine 12 12 (3.1)

Artemether-lumefantrine 5 5 (1.3)

Rifampicin 4 4 (1.0)

Carbamazepine 3 3 (0.8)

Acetaminophen 2 2 (0.5)

Erythromycin 2 2 (0.5)

Efavirenz 2 2 (0.5)

Herbal product 2 2 (0.5)

Ampicillin-cloxacillin 1 1 (0.3)

Amoxicillin-clavulanate 1 1 (0.3)

Artovastatin 1 1 (0.3)

Artesunate 1 1 (0.3)

Ceftriaxone injection 1 1 (0.3)

Chloroquine 1 1 (0.3)

Dipyrone injection 1 1 (0.3)

Table 2.  (Continued)

(Continued)
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Table 2.  (Continued)

Table 3.  The 41 suspected drugs involved in the 30 cases of TEN reported to the NPC between 2004 and 2017.

Drug name Number of 
suspected drug 
per TEN case

Frequency 
of 
occurrence

Number of 
suspected drug 
involved in TEN
n (%)

Camoquin, carbamazepine, and chlorpromazine 3 1 3 (7.3)

Cotrimoxazole, sulfadoxime-pyrimethamine, and 
nevirapine

1 3 (7.3)

Subtotal 2 6 (14.6)

Cotrimoxazole and nevirapine 2 3 6 (14.6)

Cotrimoxazole and efavirenz 1 2 (4.9)

Carbamazepine and chlorpromazine 1 2 (4.9)

Carbamazepine and artemether-lumefantrine 1 2 (4.9)

Ceftazidime and levofloxacin 1 2 (4.9)

Subtotal 7 14 (34.2)

Sulfadoxime-pyrimethamine 1 6 6 (14.6)

Nevirapine 4 4 (9.8)

Artemether-lumefantrine 3 3 (7.3)

Cotrimoxazole 2 2 (4.9)

Tetanus toxoid 2 2 (4.9)

Chloroquine 1 1 (2.4)

Ciprofloxacin 1 1 (2.4)

Phenytoin 1 1 (2.4)

Herbal product 1 1 (2.4)

Subtotal 21 21 (51.2)

TOTAL 30 41 (100.0)

NPC, National Pharmacovigilance Center; TEN, toxic epidermal necrolysis.

Drug name Number of 
suspected drug 
per SJS case

Frequency 
of 
occurrence

Number of 
suspected drug 
involved in SJS
n (%)

Doxycycline 1 1 (0.3)

Ivermectin 1 1 (0.3)

Olazapine 1 1 (0.3)

Phenytoin 1 1 (0.3)

Proguanil 1 1 (0.3)

Subtotal 127 127 (32.9)

TOTAL 254 386 (100.0)

NPC, National Pharmacovigilance Center; SJS, Stevens-Johnson syndrome.
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Table 4.  Classes and specific drugs suspected to be responsible for SJS and TEN reported to the NPC 
between 2004 and 2017.

Class and specific drug name SJS TEN Total for SJS and TEN
n (%)

Antiretroviral

  Nevirapine 166 8 174 (40.7)

  Evafirenz 9 1 10 (2.3)

Antibiotic

  Cotrimoxazole 136 7 143 (33.5)

  Ciprofloxacin 3 1 4 (0.9)

  Erythromycin 3 0 3 (0.7)

  Crystalline- penicillin injection 2 0 2 (0.5)

  Cephalexin 1 0 1 (0.2)

  Ampicillin-cloxacillin 1 0 1 (0.2)

  Amoxicillin-clavulanate 1 0 1 (0.2)

  Doxycycline 1 0 1 (0.2)

  Cefixime 1 0 1 (0.2)

  Ceftriaxone injection 1 0 1 (0.2)

  Ceftazidime injection 0 1 1 (0.2)

  Levofloxacin 0 1 1 (0.2)

Antimalarial

  Sulfadoxime-pyrimethamine 21 7 28 (6.6)

  Artemether-lumefantrine 6 4 10 (2.3)

  Dihydroartemisinin-piperaquin 2 0 2 (0.5)

  Arteether 2 0 2 (0.5)

  Amodiaquine 2 0 2 (0.5)

  Artesunate 2 0 2 (0.5)

  Chloroquine 1 1 2 (0.5)

  Proguanil 1 0 1 (0.5)

  Camoquin 0 1 1 (0.2)

Antiepileptic

  Carbamazepine 4 3 7 (1.6)

  Phenytoin 2 1 3 (0.7)

(Continued)
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Class and specific drug name SJS TEN Total for SJS and TEN
n (%)

Analgesic/antipyretic

  Piroxican 2 0 2 (0.5)

  Acetaminophen 2 0 2 (0.5)

  Dipyrone 1 0 1 (0.2)

Antituberculosis

  Rifampicin 4 0 4 (0.9)

Antiulcer

  Cimetidine 1 0 1 (0.2)

Antipsychotic

  Olanzapine 1 0 1 (0.2)

  Chlorpromazine 0 2 2 (0.5)

Herbal medicine

  Herbal product or concoction 5 1 6 (1.4)

Antiparasitic

  Ivermectin 1 0 1 (0.2)

Antilipidemic

  Artovastatin 1 0 1 (0.2)

Vaccine

  Tetanus toxoid 0 2 2 (0.5)

TOTAL 386 (90.4%) 41 (9.6%) 427 (100.0%)

NPC, National Pharmacovigilance Center; SJS, Stevens-Johnson syndrome; TEN, toxic epidermal necrolysis.

Table 5.  The 456 concomitant drugs with potential risk for SJS and TEN.

Drugs name and their potential risk category Number of patients that used concomitant drugs
n (%)

Medium potential risk

  Acetaminophen 15 (3.3)

  Ciprofloxacin 7 (1.5)

  Isoniazid 6 (1.3)

  Ethambutol 5 (1.1)

  Pyrazinamide 4 (0.9)

  Amoxicillin/cloxacillin 4 (0.9)

Table 4.  (Continued)

(Continued)
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Drugs name and their potential risk category Number of patients that used concomitant drugs
n (%)

  Amoxicillin 2 (0.4)

  Amiloride-hydrochlorthiazide 2 (0.4)

  Cefuroxime 2 (0.4)

  Fluconazole 2 (0.4)

  Glibenclamide 2 (0.4)

  Azithromycin 1 (0.2)

  Doxycycline 1 (0.2)

  Codeine 1 (0.2)

  Hydrochlorthiazide 1 (0.2)

Subtotal 55 (12.1)

Low potential risk

  Lamivudine 167 (36.6)

  Multivitamin 20 (43.9)

  Nifedipine 3 (0.7)

  Ibuprofen 2 (0.4)

  Cetrizine 2 (0.4)

  Prednisolone 2 (0.4)

  Amlodipine 1 (0.2)

  Amprenavir 1 (0.2)

  Tramadol 1 (0.2)

  Losartan 1 (0.2)

  Ketoconazole 1 (0.2)

  Dexamethasone 1 (0.2)

  Quinine 1 (0.2)

  Tetanus toxoid 1 (0.2)

Subtotal 204 (44.7)

No potential risk

  Zidovudine 141 (30.9)

  Stavudine 20 (4.4)

  Tenofovir 13 (2.8)

  Ferrous sulphate 5 (1.1)

Table 5.  (Continued)

(Continued)
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Drugs name and their potential risk category Number of patients that used concomitant drugs
n (%)

  Vitamin C 4 (0.9)

  Emtricitabine 4 (0.9)

  Chlorpheniramine 2 (0.4)

  Folic acid 2 (0.4)

  Ceftriaxone 1 (0.2)

  Chloramphenicol 1 (0.2)

  Metronidazole 1 (0.2)

  Gentamicin injection 1 (0.2)

  Loratidine 1 (0.2)

  Vitamin B complex 1 (0.2)

Subtotal 197 (43.2)

Total 456 (100.0%)

NPC, National Pharmacovigilance Center; SJS, Stevens-Johnson syndrome; TEN, toxic epidermal necrolysis.

among patients who had SJS and TEN; the high 
number of HIV-infected patients with or without 
opportunistic infection that were treated with sul-
fonamide antibiotic, a high risk drug for SJS and 
TEN; and antimalarial drugs including sulf-
adoxime-primethamine and artemisinin-based 
combination therapy also contributed to a con-
siderable number of SJS and TEN cases.

Our findings suggested antiretroviral, antibiot-
ics, and antimalarial being the three commonest 
drug classes reported in SJS and TEN cases. 
This is in accordance with earlier reports from 
other developing countries. In a single hospital-
based study in Kenya reporting 115 cases of SJS 
and TEN, antibiotics (47.8%), antiretroviral 
(16.5%), and antimalarial (10.0%) constituted 
the three commonest suspect drug classes.18 
Sulfonamide (co-trimoxazole), nevirapine and 
sulfadoxime-pyrimethamine were the three com-
monest specific drugs that induced SJS and 
TEN among Kenyan patients, which agrees with 
our findings. Sulfonamide antibiotic, followed 
by nevirapine, accounted for 38.4% and 19.8%, 
respectively, of the 177 cases of SJS and TEN 
reported in a hospital-based study involving four 
sub-Saharan African countries (Benin, Burkina 
Faso, Central African Republic, and Togo).17  

In another hospital-based study in India involv-
ing 45 patients with SJS and TEN, antibiotics 
and anticonvulsants were responsible for 35.5% 
and 28.9% of the cases, respectively.16 However, 
anti-gout (allopurinol and colchicine), anti-epileptic 
(carbamazepine and valproic acid), and NSAIDs 
(meloxicam) were the commonest suspect drug 
classes and specific drugs reported to have 
induced SJS and TEN among patients in Europe 
and the United States.28,61 Despite the fact that 
most of the suspect drugs are well known, their 
involvement in most SJS and TEN cases reflect 
the specific feature of drug utilization in low 
income countries, which is at variance with the 
pattern of use among middle- and high-income 
countries.25,28,61

Nearly one-half (44.4%) of our patients had SJS 
and TEN attributable to use of more than one 
drug. For each of these drugs, a high probability 
of causality was assigned due to their potential 
high risk documented in the literature.29–59 
Furthermore, their median TTO of symptoms 
was 8 days with a range of 1–28 days, matching 
other studies.18,25 This is consistent with the 
latency period for the T-lymphocyte-mediated 
type IV hypersensitivity reaction notable for caus-
ing SJS and TEN.62

Table 5.  (Continued)
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The prevalence of SJS and TEN in our database 
review was 284 cases within 14 years, which rep-
resents an average frequency of 20 cases per year. 
Similar low prevalence (11–16 cases per year) 
had been reported in a multicenter sub-Saharan 
African study and a Kenyan study.17,18 This 
result further confirms the extreme scarcity or 
under-reporting of this SCAR.63 The study also 
showed a high proportion of patients on antiret-
roviral drugs, suggesting a high prevalence of 
HIV infection among SJS and TEN cases. This is 
in accordance with previous studies document-
ing HIV infection as a major risk for SJS and 
TEN.12,17,18 By contrast, only 7% of patients in 
the European multicenter studies had SJS/TEN 
and HIV comorbidity.9,64 The very high preva-
lence of HIV infection in Nigeria could explain 
the high proportion of patients on antiretroviral 
drugs in our study. In fact, in late 2017, Nigeria 
had the second highest burden of HIV infection 
in the world, with about 3.6 million people 
infected.65 In line with the WHO 2006 guidelines 
on co-trimoxazole prophylaxis in resource-lim-
ited settings, the drug was used concomitantly 
with antiretroviral drugs to reduce HIV-related 
morbidity and mortality.66 However, sulfona-
mide is a high-risk drug for SJS and TEN, which 
has contributed to the high number of cases 
reported in our study. In spite of this untoward 
effect, the high benefit-risk ratio may have justi-
fied the use of co-trimoxazole among HIV-
infected patients.

A female preponderance of SJS and TEN was 
observed in our study in a manner similar to a 
previous hospital-based study in Nigeria and a 
multicenter sub-Saharan African study.17,19 Many 
other studies from the United States, Japan, and 
Portugal also reported a similar trend.28,67,68 
However, the reason SCARs (especially SJS and 
TEN) are more common among women than 
men has not been investigated to date.69 By con-
trast, several Indian studies have shown that male 
patients were more likely to suffer SJS and TEN 
than their female counterparts.70

Over one-half of our patients that experienced 
SJS (64.2%) or TEN (60.0%) were in the age 
group 19–40 years. This is comparable to the 20–
40 year age group of Kenyan and sub-Saharan 
African patients that experienced the highest 
number of SJS and TEN cases.17,18 This affected 
age group constitutes a major work force in 
Nigeria, thus constituting both economic and 

financial loss to the nation as well as to families of 
SJS and TEN victims.71 Our findings on the most 
prevalent age group were at variance with other 
studies reporting most patients to be elderly and 
attributing this to reduced drug clearance, or 
reporting most patients to be children because of 
immature organs of drug clearance or poor 
immune status. For instance, a study reported a 
preponderance of SJS and TEN among children 
<5 years old, which was attributed to viral etiolo-
gies that are more common in this age group, 
while some findings in a German study reported 
more TEN in patients aged >63 years.72,73

One notable finding in our study was that a con-
siderable number of the patients used one or 
more concomitant drugs that were potential risks 
(medium or low) for SJS and TEN. According to 
the European case control surveillance of SCAR 
(EuroSCAR) study, the odds ratios for SJS and 
TEN increased in patients on concomitant medi-
cations with potential risk for both severe cutane-
ous adverse reactions.61 Therefore, caution 
should be exercised when prescribing multiple 
drugs with risks for SJS and TEN for patients 
with a primary ailment and comorbidities.

Finally, we recorded 20 (7.0%) deaths, of which 
eight were due to sulfa-containing drugs (co- 
trimoxazole and sulfadoxime-pyrimethamine) 
and four were linked to nevirapine use in HIV-
infected patients. This rate is slightly higher than 
that reported in Japan,67 but lower than rates 
reported in sub-Saharan African countries,17 
Europe,61 and Senegal.72 HIV infection, with its 
many opportunistic infections, is a known risk 
factor for poor outcome of SJS and TEN.17,18 The 
majority of the deaths in our study were linked to 
sulfa-containing drugs and nevirapine, which 
mirrors the sub-Saharan African study,17 but at 
variance with the anticonvulsants, allopurinol, 
antibiotics, and anti-tuberculosis drugs reported 
in other studies.25,61,67,74

Several limitations characterized our study and 
are noteworthy. Important details for some 
patients and the SCAR, such as age, sex, indica-
tions for the suspect drugs, TTO, and outcomes 
were not reported. Similar incomplete filling of 
the ADR forms submitted to pharmacovigilance 
centers in Mexico and Saudi Arabia had been 
reported.75,76 Incomplete ADR information may 
limit the effectiveness and full potential of analy-
sis of such reports.

https://journals.sagepub.com/home/taw


KA Oshikoya, IA Ogunyinka et al.

journals.sagepub.com/home/taw	 15

There is a potential risk of not being able to ade-
quately assess SCARs due to confounding factors 
such as environmental factors and comorbid ill-
nesses. This bias may have resulted in over- or 
under-estimation of SJS and TEN cases in our 
study. Being a retrospective chart review study, the 
entire drugs used by the patients could not be eval-
uated based on the Algorithm of Drug Causality 
for Epidermal Necrolysis (ALDEN) protocol to 
exclude cases in which causality was weak.77 We 
relied on unverifiable reported data, which may 
have biased some patients who suffered other skin 
illnesses. We could not ascertain the past drug and 
medical history of the patients. Patients with a his-
tory of allergy to the suspect drug or had ever used 
a drug in the same suspected pharmacological 
group may also be at increased risk of allergy to any 
of the concomitant drugs.78

Conclusion
Antiretroviral and antibiotics were the commonly 
reported offending group of drugs for SJS and 
TEN in patients. Nevirapine and co-triomoxazole 
were the commonly reported culprit drugs by 
individual drug category. Most cases involved 
females, and individuals aged 19–40 years were 
the most affected groups within our study popula-
tion. The findings suggest that clinicians should 
be aware of the adverse effects of sulfa-based drugs 
and nevirapine for effective pharmacovigilance 
among patients prescribed these drugs. Due to the 
severity of SJS and TEN, and the wide range of 
drugs implicated, all patients across age groups 
taking new drugs should undergo close monitor-
ing for adverse events, particularly among females 
and individuals between 19 and 40 years. Further 
studies are suggested in a larger sample size across 
Nigeria, comparing patient characteristics with 
the general population, in order to identify any 
other predisposing factors to SJS and TEN.
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