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Introduction ¢ Stevens-Johnson syndrome (SJS), Toxic Epidermal Necrolysis (TEN)
and drug hypersensitivity syndrome (HSS) are severe cutaneous
adverse reactions (SCAR) that is mostly related to drugs. Although
incidence is rare, it has significant impact on patient’s well being
because of its high mortality rates.

Objective : To Investigate the causative drugs, prevalence and mortality rates
related to SCAR, which were from drug exposure during 2003 - 2007.

Setting :  Siriraj Hospital, Bangkok.

Research design : A retrospective study

Patients ¢ Patients who were diagnosed to be SJS, TEN and HSS were included.

Method : Five years retrospective data, 2003 - 2007, was collected from
electronic database of Adverse Drug Reaction Monitoring Center and

Siriraj Computer Center.

* Department of Pharmacy Practice, The Faculty of Pharmaceutical Sciences, Chulalongkorn University

**Department of Pharmacy, The Faculty of Medicine-Siriraj Hospital, Mahidol University
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Result : SCAR was found in 136 patients during 2003-2007 including 84 cases
with SJS (61.76%), 3 cases with SJS overlap TEN (2.21%), 10 cases
with TEN (7.35%) and 39 cases with HSS (28.68%). The prevalence of
SJS, TEN and HSS were most often found in patients treated with
carbamazepine, allopurinol and phenytoin, respectively. Mortality rate
of SJS, TEN and HSS were 6.90%, 50.0% and 12.82% respectively.

Conclusion : Top three main drug groups causing SCAR were, namely: anti-
convulsants (34.56%), antimicrobial (25.74%) and antigout (14.70%).

Allopurinol revealed the highest mortality rate.

Keywords : Prevalence, Severe Cutaneous Adverse Reactions, Stevens-Johnson

syndrome, toxic epidermal necrolysis, drug hypersensitivity syndrome.
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More than 7% of people have experienced
drug hypersensitivity that has significant impact to
their lives."” Although the incidence of severe
cutaneous adverse reactions (SCAR) including
Stevens-Johnson syndrome (SJS), toxic epidermal
necrolysis (TEN) and drug hypersensitivity syndrome
(HSS) that are delayed type immune-mediated
reaction"” are rare but they have significant impacts
on patient’s well being because of high mortality and
morbidity rates. SJS and TEN are characterized by
high fever, wide-spread blistering exanthema of
macules and atypical target-like lesions, mucosal
involvement is also found. SJS will be considered if
less than 10% of the body surface area (BSA) of skin
is detached. But if 10-30% of BSA of skin is detached,
SJS overlap TEN is likely. While TEN is characterized
by more than 30% of BSA detached. ® Drug rash with
eosinophilia and systemic symptoms (DRESS) or drug
hypersensitivity syndrome is characterized by triad
symptoms which include high fever, skin eruption
(SJS/TEN, diffuse maculopapular rash, erythema
multiforme or exfoliative dermatitis) and single or
multiple internal organ involvement (especially acute
hepatocellular injury, worsening renal function or
hematological abnormalities). "* More than 70% of
the cases were drug-induced. ®” Few studies on
SCAR and there are no reported studies in drug
hypersensitivity syndrome in Thailand which might
due to its rarity and clinical heterogeneity of HSS
makes diagnosis difficult. Hence, the purposes of this
study were to investigate the causative drugs, the
prevalence and mortality rates related to SCAR, which
were from drug exposure during 2003 - 2007 of

patients at Siriraj Hospital.
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Methods

A retrospective study design was used. The
protocol was approved by Siriraj Institutional Review
Board (SIRB), Siriraj Hospital, Mahidol University. Five
years retrospective data, during 2003 - 2007, were
reviewed using electronic database of Adverse Drug
Reaction Monitoring Center, Siriraj Hospital. Both
inpatients and outpatients who were diagnosed
by dermatologists to be SJS, TEN and HSS
were included. The following data were collected
from electronic database: 1) demographic data; 2)
causative drugs; 3) prevalence of SJS, TEN and HSS;
4) onset time of symptom after causative drug had
been administered; 5) duration of hospitalization; and,
6) clinical outcomes. Prevalence of SCAR was
calculated using the number of patients who
experienced SCAR compared to the total number of
patients who received the drugs during 5 years (the
later data were collected from Siriraj Computer Center,
Siriraj Hospital.) Data collected were complied on
Microsoft Excel sheet and subjected to descriptive

statistical analysis.

Results
Demographic data

SCAR was found in 136 patients. Most
patients were hospitalized, (81.62%). The proportion
of female and male was not different (1.2:1). The mean
age was 46.68 £ 20.50 years old (range 4 months —
88 years). It was the fact that adults experienced
more frequently adverse drug reaction rather than
children. SCAR in adults was not different among
age group. The data are summarized in Table 1, ;84
cases with SJS (61.76%); 3 cases with SJS overlap
TEN (2.21%); 10 cases with TEN (7.35%) and 39

cases with HSS (28.68%).
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Table 1. Demographic data of patients with SCAR (n=136)
Demographic data SJS*N(%) TEN N(%) HSS N(%) SCAR N(%)
Number of patients 87(63.97) 10 (7.35) 39 (28.68) 136 (100)
Type of patients
Outpatient 23 (26.44) 0 (0) 2 (5.13) 25 (18.38)
Inpatient 64 (73.56) 10 (100) 37 (94.87) 111 (81.62)
Gender
Female 51 (58.62) 5 (50.0) 18 (46.15) 74 (54.41)
Male 36 (41.38) 5 (50.0) 21 (53.85) 62 (45.59)

Age (years, mean £ SD)

(48.21 £ 18.43)

(51.10 £ 18.80)

(42.13 £ 24.69)

(46.68 £ 20.51)

median 46 41 44 45

0-12 1(1.15) 0(0) 5(12.82) 6 (4.41)

13- 20 4 (4.60) 0(0) 4(10.26) 8 (5.88)

21-40 27 (31.03) 5 (50.0) 8 (20.51) 40 (29.41)

41-60 28 (32.18) 1(10.0) 12 (30.76) 41 (30.14)

over 60 27 (31.03) 4 (40.0) 10 (25.64) 41 (30.14)
Number of dead 6 (6.90%) 5 (50.0%) 5 (12.82%) 16 (11.76%)

*SJS and SJS overlap TEN

Drugs with high prevalence as the cause of SCAR

SCAR was found most frequently in the
anticonvulsant drug group (34.56%); the second and
the third were the antimicrobial (25.74%) and anti-
gout (14.70%), respectively. Drug groups frequently
found to be the cause of SCAR are shown in Table 2.
The top five drugs most frequently reported to be the
cause of SCAR were, namely: phenytoin, allopurinol,
cotrimoxazole, carbamazepine and, nevirapine and
phenobarbital. The highest prevalence of SJS, TEN
and HSS were found with carbamazepine, allopurinol
and phenytoin which the rates were 3.26, 0.21 and
2.64 per 1000 patients, respectively, as shown in
Table 3.

Onset of symptoms, duration of hospitalization and
Mortality rate
Mean onset time of SCAR after the

administration of causative drug was 20.12 = 15.98
(median, 16) days (range 1 to 98 days). Mean onset
times of SJS, SJS overlap TEN, TEN and HSS, were
18.29 + 13.38 (median, 15) days, 12 + 8.54 (median,
13) days, 13.50 £ 10.85 (median, 12) days and
26.24 + 20.39 (median, 23) days respectively. Mean
duration of hospitalization was 20.69 + 22.72
(median, 13) days. Mean duration of hospitalization
when categorized by event; SJS, SJS overlap TEN,
TEN and HSS, were 18.13 £ 14.58 days (median, 12),
21.00 £ 19.16 days (median, 12), 22.50 % 11.77 days
(median, 23) and 24.60 + 34.32 (median, 13) days
respectively. HSS showed longer period of
hospitalization (range 4 to 185 days). Mortality rate of
SJS, TEN and HSS were 6.90%, 50.0% and 12.82%
respectively. Twenty- five percent of all death cases
were related to allopurinol, the highest mortality

generator, the details are in Table 4.
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Table 2. Drugs of causing SCAR.

Causative drug SJS* TEN HSS Total
Anticonvulsant 21 1 25 47 (34.56)
Carbamazepine 9(1%) 0 1 11 (8.09)
Phenytoin 9 1 19 29 (21.32)
Phenobarbital 1 0 5 6 (4.41)
Sodium valproate 1 0 0 1(0.74)
Antimicrobial 29 4 2 35 (25.74)
Sulfonamide 14(1%) 0 2 7 (12.50)
Penicillin 4 0 0 4 (2.94)
Cephalosporin 2 1 0 3 (2.20)
Carbapenem 1 1 0 2 (1.47)
Quinolone 5 1 0 6 (4.41)
Glycopeptides 1 0 0 1(0.74)
Lincosamide 0 1 0 1(0.74)
Misc.(dapsone) 1 0 0 1(0.74)
Allopurinol 13 2 5 20 (14.70)
Antiviral 5 0 1 6 (4.41)
Nevirapine 5 0 1 6 (4.41)
NSAIDs 3 0 1 4 (2.94)
Dipyrone 1 0 0 1(0.74)
Ibuprofen 1 0 1 2 (1.47)
Mefenamic acid 1* 0 0 1(0.74)
Total of five groups 71 7 34 112 (82.35)
Others 16 3 5 24 (17.65)
Total 87 10 39 136 (100)

*include SJS overlap TEN

Table 3. Top five high risk drugs with prevalence of SCAR.

Causative drug SJS TEN HSS SCAR
Phenytoin 1.25 0.14 2.64 4.03
Carbamazepine 3.26 0 0.33 3.59
Nevirapine 2.79 0 0.56 3.35
Cotrimoxazole 2.77 0 0.37 3.14
Allopurinol 1.39 0.21 0.53 2.13
Phenobarbital 0.29 0 1.44 1.73

Prevalence 1:1000 patients using the causative drug in 5 years
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Table 4. Mortality and the causative drug.

Age/Sex Causative drug Reaction Complications Cause of death

79/F Allopurinol SJS Metabolic acidosis Septic shock

83/F Allopurinol SJS Septicemia Pneumonia with septic shock

78/M Allopurinol SJS Respiratory failure VAP with septic shock
ARF

42/M Allopurinol TEN ARSD, ARF, VAP, DIC, Septic shock
Septicemia

31/M Isoniazid TEN Acute hepatitis fulminant hepatic failure

24/F Isoniazid HSS Hepatic encephalopathy, fulminant hepatic failure
DIC, Hypernatremia, Gl
bleeding

T7/F Carbamazepine SJS ARF, Metabolic acidosis, Septic shock

Hyperphosphatemia, UTI
69/F Cefotaxime SJS Pulmonary collapse, Plural Septicemia

effusion, Septicemia

75/F Clindamycin TEN ARF, pneumonia, Hepatic Septic shock
failure, DIC, Gl bleeding

51/M Dipyrone® HSS Septicemia Multiple organ failure

65/F Ibuprofen HSS Respiratory failure, DVT, Respiratory failure, Septic
severe pneumonia shock

76/F Imipenam+cilastatin TEN Pneumonia Septic shock

1/M Phenobarbital HSS Pulmonary edema, DIC DIC, septic shock
Electrolyte imbalance

79/F Phenytoin HSS HAP, Acute pyelonephritis HAP

40/F Propylthiouracil TEN DIC, pneumonia, Acute Septic shock
diarrhea

29/M Vancomycin SJS Meningitis Brain hemiation

hydrocephalus

$Secondary exposure; VAP, Ventilator-associated pneumonia; ARF, Acute renal failure; ARSD, Acute respiratory distress
syndrome; DIC, Disseminated intravascular coagulation; HAP, Hospital acquired pneumonia; DVT, Deep vein thrombosis;

UTI, Urinary tract infection
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Discussion

When categorized by group of causative
drugs, anticonvulsants shared one- third of all
reported cases of SCAR. Consistent results were
reported from India, Malaysia and Srinagarind
Hospital. ®*? In this study, phenytoin, carbamazepine
and phenobarbital were the main causative drugs.
These three drugs have similarity in their chemical
structures; they all are aromatic anticonvulsants which
are metabolized in the liver by cytochrome P450
enzyme. The arene oxide metabolites which are the
product of this metabolic pathway can cause cellular
toxicity by activating self-destruction of the immune
system. "” Phenytoin had the highest prevalence of
HSS; the rate was approximately 2-3 per 1000
patients. Approximately, 3-4 per 1000 patients using
carbamazepine who experienced SJS were from
carbamazepine usage. This drug can activate SJS/
TEN by binding Major Histocompatibility Complex
(MHC) and the T cell receptor.” In this study, over
80% of adverse drug reactions from phenobarbital
were found in children due to the more frequently
usage of this drug in children than in adults. Special
precaution of cross-reaction has to be concerned if
patients experience severe adverse drug reaction with
these drugs, 45 - 75% of cross—reaction had been

1% Recently, there were few studies that

reported.
showed strong association between human leukocyte
antigen allele B*1502 (HLA-B*1502 allele) and
carbamazepine induced SJS/TEN in the Han Chinese,
Thai and Indian patients. "> ™ '® The United States
Food and Drug Administration (USFDA) recommend
genetic screening of this allele for all carbamazepine
users in Asians"® since high frequency of this allele

has been reported in Asian population.”
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The other drug group frequently found to be
the cause of SCAR was antimicrobial (25.73%).
Sulfonamides was found to be the highest cause of
SJS and HSS while previous similar study at Sirirg;
Hospital in 1993 revealed that penicillin was the main
cause of SJS/TEN during that period.” This should
be due to the increasing usage of cotrimoxazole
for opportunistic infection prophylaxis in human
immunodeficiency virus (HIV) patients. HIV patients
have higher probability of confronting with adverse
drug reaction from cotrimoxazole, approximately 18 -
57%, as compared to the adverse drug reaction rate
of 3% in overall patients. Glutathione deficiency, co-
infection of the cytomegalovirus or Epstein-Barr
virus in HIV patients might be the reason of this
circumstance.""” SJS/TEN were also found in
quinolone drugs usage but with fewer incidences
than in the sulfonamides usage group. Moreover,
allopurinol is the only one drug that all symptoms, SJS/
TEN and HSS, have been reported. If HSS only was
considered, allopurinol became the most often
reported HSS causative drug. Pathogenesis of
allopurinol hypersensitivity syndrome is unclear;
its etiology is related to many factors including
immunology, genetics, and accumulation of
oxypurinol and reactivate of latent virus. ¥ One
out of five patients who experienced SCAR from
allopurinol died. There were studies that clearly
showed the association between HLA-B*5801 allele
and allopurinol induced SJS and TEN in the Han

1929 Non-steroidal anti-

Chinese and Thai patients.
inflammatory (NSAIDs) was found less often as SCAR
causative than the first three drug groups while higher
mortality rate was observed. Oxicam one group of

the NSAIDs which had been reported to be high-risk
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drugs in other study " did not appear in our high-risk
drug list.

Comparisons of the mean onset times of
SCAR after causative drug administration revealed
that HSS had longer incubation time as compared to
SJS and TEN. However, mortality rate in this study
was quite similar to previous studies which reported
the mortality rate of SJS TEN and HSS to be 5%,
30-50% % and 8-20% **~* respectively. The overall
mortality rate in this study was 11.76%. This high
mortality rate indicated that severity of the event
has not been decreased from the past despite
evolutionary of medical care. Probably Siriraj Hospital
is the tertiary care setting and 25% of the death cases
with very severe clinical symptom were referred from
other health- care settings, hence, overall mortality
rate was higher than those previously reported from
other settings. N-acetylcysteine (NAC) is used for the
treatment of SUS and TEN, more often than intravenous
immunoglobulin (IVIG), since NAC is less expensive
and assumed to act as an antioxidant, help generating
glutathione and inhibit production of tumor necrosis

factor ot (TNF- o) and interleukin-1 (IL-1).%°

Conclusion

This study reveals that, the three main SCAR
causative drug groups found at Siriraj Hospital were
anticonvulsant, antimicrobial and anti-gout. The
events had significant impacts on patients, for
example death or disability. Drugs with top prevalence
of SCAR were phenytoin, carbamazepine, nevirapine,
cotrimoxazole, allopurinol and phenobarbital. Mortality
rates of SJS, TEN and HSS were 6.90%, 50.0% and
12.82%, respectively. Allopurinol was associated with

the highest mortality rate.
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In the future, genetic screening may be a
benefit for good clinical practice in order to prevent
severe adverse drug reactions from the usage of all

these high risk drugs.
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