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Sir,
The clinical spectrum of cutaneous adverse drug 
reactions varies widely from a mild self-limiting 
exanthematous rash to severe life-threatening 
conditions. A severe cutaneous adverse reaction is 
defined as a rash that results in serious skin damage/
involves multiple organs/requires hospitalization or 
prolonged hospital stay/causes significant morbidity 
or death.[1] This group includes acute generalized 
exanthematous pustulosis, drug reaction with 
eosinophilia and systemic symptoms (also called 
drug hypersensitivity syndrome), Stevens–Johnson 
syndrome and toxic epidermal necrolysis. Systemic 
steroids are definitely beneficial in the first two 
conditions. Although various treatment modalities 
are found to be useful in Stevens–Johnson syndrome 
and toxic epidermal necrolysis, there is a lack of 
adequate data to prove their effectiveness. Given this 
background, we decided to evaluate the clinical and 
demographic profile, suspected cause and treatment 
outcome in patients admitted to our hospital with 
the diagnosis of severe cutaneous adverse drug 
reactions.

In this retrospective study conducted at Government 
Medical College, Thrissur, Kerala which is a tertiary care 
hospital, the treatment records of all patients admitted 
with a diagnosis of Stevens–Johnson syndrome, toxic 
epidermal necrolysis, drug hypersensitivity syndrome 
and acute generalized exanthematous pustulosis 
during a 4 year period (January 2009 to December 
2012) were analyzed. Stevens–Johnson syndrome 
and acute generalized exanthematous pustulosis 
were diagnosed based on standard definitions.[2] The 
diagnosis of drug hypersensitivity  syndrome was 
based on criteria laid down in the RegiSCAR group 
diagnosis score.[3] We graded the causality of drug 
reactions as certain, probable, possible, unlikely, 
conditional and unclassifiable using WHO-UMC 

criteria.[4] Those classified as unlikely, conditional and 
unclassifiable were excluded from analysis.

Thirty seven cases (28 women and 9 men) were 
included in the study. Their age varied from 
18 to 70 years (mean 40.5 years). The majority of the 
patients (18, 48.6%) were between 21 and 40 years old. 
Five patients (13.5%) had HIV infection; 14 (37.8%) 
had central nervous system disorders (primary seizure 
disorder in 5; tumors and hemorrhage in three each; 
trauma with seizures in two and hemiplegia in one).

Of our 37 patients, 34 had Stevens–Johnson 
syndrome/toxic epidermal necrolysis and 4 had 
drug hypersensitivity syndrome. The discrepancy 
in the total numbers is because one patient had 
features of both Stevens-Johnson syndrome and drug 
hypersensitivity syndrome. There were no patients 
with acute generalized exanthematous pustulosis. By 
the WHO-UMC causality index, 6 were possible cases 
and 31 were probable cases of cutaneous adverse drug 
reactions. All the 6 “possible” cases were in the Stevens–
Johnson syndrome/toxic epidermal necrolysis group. 
The most commonly implicated drug was phenytoin 
(12 patients), followed by carbamazepine (3 patients) 
[Table 1]. Eye drops containing moxifloxacin, timolol 
and ketorolac were the possible cause in one patient. 
Multiple drugs were implicated in nine patients.

Among the 34 cases in the Stevens-Johnson 
syndrome/toxic epidermal necrolysis group, 24 were 
classified as Stevens–Johnson syndrome, 6 as toxic 
epidermal necrolysis and the remaining 3 qualified as 
Stevens-Johnson syndrome-toxic epidermal necrolysis 
overlap. In most patients, drugs were the definite 
triggers; a contributory role for infections could 
not be ruled out in 6 cases. Phenytoin was the most 
common causative drug in this group, implicated in 
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13_ patients. The length of hospital stay varied from 5 
to 20 days (average, 11.6 days). Thirty two out of these 
34 patients were treated with systemic steroids along 
with other supportive measures. Dexamethasone 
was administered intravenously; the initial doses 
used varied from 4–12 mg per day. The majority 
(26 out of 32, 81%) received an initial dose ranging 
between 4–8 mg. Tapering was begun after 1–7 days 
(average) - 3.4 days). The total duration of corticosteroid 
treatment was 2–21 days (average, 11.8 days). The 
cumulative dose of corticosteroid varied from 4 mg to 
60 mg of dexamethasone with an average of 31 mg.

Three patients in the  Stevens–Johnson syndrome/toxic 
epidermal necrolysis group, two of them having toxic 
epidermal necrolysis and one with Stevens–Johnson 
syndrome-toxic epidermal necrolysis overlap, died – all 
of them were cases of “possible” drug reactions where 
a causative role of infections could not be ruled out. 
All these patients had fever right from disease onset, 
did not give any history of drug intake prior to the 
onset of fever, and skin and mucosal lesions started 
1–4 days after the onset of fever. All of them had 
received paracetamol and one had received aceclofenac 
for fever. These patients had received high doses of 
systemic steroids (dexamethasone 12, 16 and 24 mg per 
day, respectively). The causes of death were septicemia, 
acute respiratory distress syndrome and sepsis with 
metabolic encephalopathy. Two of these patients had 
SCORTEN scores of 2 while the third scored 1.

Among the four patients with drug hypersensitivity 
syndrome, 3 were due to phenytoin and one due to 
dapsone. Three of them had maculopapular rashes 
and one had skin lesions clinically suggestive of 
Stevens–Johnson syndrome. All four patients had 
elevated liver enzymes and leukocytosis. One patient 

had eosinophilia. Steroids were given to all four 
patients at starting doses of 4–8 mg of dexamethasone/
day; their duration of hospital stay was 11–15 days 
and their mortality was zero.

Phenytoin, the most commonly implicated drug in 
this study, is a well-known cause of severe cutaneous 
adverse reactions.[5] Allopurinol, another commonly 
implicated drug, was causative in one case only. 
Differences in prescription patterns and population 
genetics are believed to be responsible for the area-wise 
variations in the frequency with which drugs cause 
adverse reactions.[6]

The frequent association with central nervous system 
disorders in this series may be because of the use of 
anticonvulsants which are commonly implicated 
in these types of drug reactions. Two patients in our 
series had astrocytoma and one had glioblastoma. 
Malignancies other than central nervous system 
tumors were not associated. In the EuroSCAR study, 
10.6% of cases were associated with malignancy.[7]

Though all cases of Stevens–Johnson syndrome/toxic 
epidermal necrolysis had multi-organ involvement, 
only one of them met the criteria for the diagnosis 
of drug hypersensitivity syndrome based on the 
RegiSCAR group diagnosis score.

All but two patients in our study were treated with 
systemic corticosteroids. The complete recovery of all 
patients of Stevens–Johnson syndrome and two-thirds 
of the patients with Stevens–Johnson syndrome-toxic 
epidermal necrolysis overlap and toxic epidermal 
necrolysis within a period of 2 weeks indicates 
the usefulness of systemic corticosteroids in these 
disorders. The relatively low number of cases of toxic 

Table 1: Drugs implicated as the cause of severe cutaneous adverse reactions

Cases in which single drug was implicated Cases in which multiple drugs/factors are implicated

Drug Number Type of drug 
reaction

Drugs Number Type of drug 
reaction

Phenytoin 12 SJS/TEN, DHS Cotrimoxazole and nevirapine 4 SJS/TEN
Carbamazepine 3 SJS/TEN Cotrimoxazole, anti-tuberculous treatment and phenytoin 1 SJS/TEN
Sodium valproate 1 SJS/TEN Carbamazepine and aceclofenac 1 SJS/TEN
Nitrofurantoin 1 SJS/TEN Phenytoin and oxcarbazepine 1 SJS/TEN
Oxcarbazepine 1 SJS/TEN Sodium valproate and quetiapine 1 SJS/TEN
Phenobarbitone 1 SJS/TEN Nonsteroidal anti-infl ammatory drugs and proton pump inhibitors 1 SJS/TEN
Allopurinol 1 SJS/TEN Eye drops (moxifl oxacin, timolol and ketorolac) 1 SJS/TEN
Dapsone 1 DHS Infection/paracetamol 6 SJS/TEN
Total 21 Total 16
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epidermal necrolysis compared to Stevens–Johnson 
syndrome in our study may also indicate an arrest of 
disease progression at an early phase in response to 
corticosteroid therapy.

The 3 deaths reported in this study occurred in 3 cases 
of “possible” drug reactions in which the causative role 
of infection was not ruled out. The doses of systemic 
steroids used in these patients were very high (12 mg 
or more of dexamethasone, intravenously daily).

The treatment of Stevens–Johnson syndrome/toxic 
epidermal necrolysis includes immediate withdrawal 
of the culprit drug(s) and management of the patient 
in a burn care unit with adequate supportive care. 
Various interventions such as systemic steroids, 
intravenous immunoglobulin, cyclosporine, thalidomide, 
cyclophosphamide and plasmapheresis have been tried 
with variable success.

A major histocompatibility class 1-restricted drug 
presentation leading to the clonal expansion of 
CD8 cytotoxic lymphocytes may be responsible for 
the immune reaction leading to Stevens–Johnson 
syndrome/toxic epidermal necrolysis. Cytotoxic T cells 
and natural killer cells are observed to infiltrate the 
skin lesions of this disorder. Fas-Fas ligand interaction, 
perforin-granzyme pathway and tumor necrosis factor 
alpha-tumor necrosis factor receptor 1 interactions are 
all suggested as mechanisms of keratinocyte death. 
Granulysin, a cationic cytolytic protein, released by 
cytotoxic T lymphocytes and natural killer cells is now 
considered to be the key mediator of disseminated 
keratinocyte apoptosis.[8] Drugs having an inhibitory 
effect on the release and effect of granulysin may have 
an important role in the treatment of Stevens–Johnson 
syndrome/toxic epidermal necrolysis group of 
disorders. Corticosteroids suppress the immunological 
functions of cytotoxic T lymphocytes and natural 
killer cells thus preventing keratinocyte death.

The use of systemic steroids in Stevens–Johnson 
syndrome/toxic epidermal necrolysis is much debated. 
The EuroSCAR study which analyzed the effect of 
treatment on mortality in this group of disorders 
suggested that systemic steroids have a beneficial role. 
The authors hypothesized that the observation of less 
severe manifestations in the corticosteroid-treated 

group could be partly attributed to the therapeutic 
effect of corticosteroids.[7]

In India, where treating Stevens–Johnson syndrome/toxic 
epidermal necrolysis in burn care units is not usually 
feasible, systemic corticosteroids may continue to 
have a major role in management. These powerful and 
affordable immunomodulatory drugs can arrest disease 
progression and can be life-saving, if judiciously used.

Financial support and sponsorship
Nil.

Confl icts of interest
There are no conflicts of interest.

K. Devi, Sandhya George, Beena NarayananK. Devi, Sandhya George, Beena Narayanan
Department of Dermatology and Venereology, Government Medical 

College, Thrissur, Kerala, India

Address for correspondence:Address for correspondence: Dr. K. Devi,  
Department of Dermatology and Venereology, Government 

Medical College, Thrissur, Kerala, India.
E-mail: drdevi64@gmail.com

 REFERENCES REFERENCES

1. Roujeau JC, Stern RS. Severe adverse cutaneous reactions to 
drugs. N Engl J Med 1994;331:1272-85.

2. Allanore LV, Roujeau JC. Epidermal necrolysis chapter 39. 
In: Wolf K, Goldsmith LA, Katz SI, Gilchrest BA, Paller AS, 
Leffel DJ, Paller AS, Leffel DJ. Fitzpatrick’s Dermatology in 
General Medicine. 7th ed. NewYork: McGraw Hill Companies; 
2008.

3. Roujeau JC, Allanore L, Liss Y, Mockenhaupt M. Severe 
cutaneous adverse reactions to drugs (SCAR): Definitions, 
diagnostic criteria, genetic predisposition. Dermatol Sin 
2009;27:203-9.

4. The Use of the WHO-UMC System for Standardised Case 
Casualty Assessment. Available from: http://www.who-umc.
org/Graphics/24734.pdf. [Last accessed on 2013 Jan 02].

5. Patel TK, Barvaliya MJ, Sharma D, Tripathi C. A systematic 
review of the drug-induced Stevens-Johnson syndrome and 
toxic epidermal necrolysis in Indian population. Indian J 
Dermatol Venereol Leprol 2013;79:389-98.

6. Hung SI, Chung WH, Liou LB, Chu CC, Lin M, Huang HP, et al. 
HLA-B*5801 allele as a genetic marker for severe cutaneous 
adverse reactions caused by allopurinol. Proc Natl Acad Sci 
U S A 2005;102:4134-9.

7. Schneck J, Fagot JP, Sekula P, Sassolas B, Roujeau JC, 
Mockenhaupt M. Effects of treatments on the mortality of 
Stevens-Johnson syndrome and toxic epidermal necrolysis: 
A retrospective study on patients included in the prospective 
EuroSCAR study. J Am Acad Dermatol 2008;58:33-40.

8. Chung WH, Hung SI, Yang JY, Su SC, Huang SP, Wei CY, et al. 
Granulysin is a key mediator for disseminated keratinocyte 
death in Stevens-Johnson syndrome and toxic epidermal 
necrolysis. Nat Med 2008;14:1343-50.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


