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Introduction

Erythema multiforme (EM), Stevens-Johnson syndrome (SJS)
and Toxic Epidermal Necrolysis (TEN) are part of a spectrum of
muco-cutaneoussyndromest?and areoftentheresult of drugtherapies
or infections. SJS and TENS have been associated with severe
morbidity and mortality of up to 15%°to 50%.* Theaim of thisstudy
was to determine predictors for SIS and TEN to alow early
recognition of cases likely to have an adverse outcome in patients
presenting with EM.

Materialsand Methods

All cases presented to the National University Hospital under the
International Classification of Diseases Adapted, 9" Modification
(ICD-9) coding of 695.1, encompassing EM, SJS and TEN, as a
primary or secondary diagnosis were captured electronically. The
diagnosesfor EM, SISand TEN were confirmed based on published
criteria® 4%

Dataextracted fromthecasenotesincluded patients demographics,
symptoms on initial presentation, definite and probable causative
agents, history of previousdrugallergiesand existing co-morbidities.
A prediction model to differentiate patients with cutaneous rash at
risk of developing into SJS or TEN was established based on the
above factors. Datawere analysed using the Statistical Package for
the Socia Sciences (SPSS release 10.0, SPSS Inc). Confidence
intervalswereset at 95%. Classificationand Regression Tree(CART
version 5.0, Saford Systems) analysis was used to determine the
breakpoint for the continuous variable, age and to build aprediction
model identifyingtheorder of importanceof risk factorsfor devel oping
SJSor TEN. Significant covariatesidentified by univariate analysis
werethen applied to run astepwise multivariateregression anaysis.

Results

A total of 153 cases seen between January 1992 to December 2002
were identified. The casenotes of 89 of these patients could be
retrieved for retrospective evaluation. There were 41 (46.1%) SIS/
TEN cases and 48 (53.9%) with EMO. All patients classified under
SJS or TEN were confirmed to have distinctive skin lesions and
involvement of no less than 2 mucous membranes.

All SIS/'TEN cases were treated as inpatients or developed drug
reactions during hospitalisation. Twelve (25%) EMO cases were
treated at the emergency department as outpatients, while the
remaining 36 (75%) were hospitalised.

The demographics of the patients are described in Tablel. While
no statistical significance was shown by chi-square analyses for
gender and racedistribution betweenthe EM O and SIS/TEN groups,
themean ageinthe EM O group wassignificantly lower thanthe SIS/
TEN group; 24.06 * 22.51 years versus 35.41 + 25.13 years. The
ages of the patients ranged from 10 months to 79 years. CART
analysis defined the breakpoint for age as 17.5 years. The binary
covariate of >18 years was thus used in the subsequent univariate
analysistodetermineif agegroupwasapredictor for thedevel opment
of SIS'TEN.

Therewere 3 deathsbased onall causemortality for these89 cases.
One in the EMO group who died of a non-EM related cause of
intracranial haemorrhage and 2 (4.9%) inthe SIS/TEN group where
multi-organ failure, a secondary complication directly attributed to
SIS/ITEN, wasimplicated. Thedefinite causativeagentsidentifiedin
these 2 cases were Anarex®, a combination product of paracetamol
with orphenadrine citrate and alopurinol. A total of 11 (from 17
cases) and 18 (from 29 cases) definite causativeagentswereidentified
in EMO and SIS/'TEN groups, respectively. The definite causative
agentsfor each group arelistedin Tablell. Therewere 2 cases each
intheEM O groupthat had skin eruptionsattributedtoviral infections
andfoodversusnoneinthe SIS/TEN group. Antimicrobialswerethe
most common primary causative agentsidentified with beta-lactams
emerging as the most common class of antibiotics causing skin
eruptions. This was followed by NSAIDS in the EMO group [3
(6.25%)] and antiepileptics in the SIS'TEN group [9 (22%)].
Antimicrobials were also identified as a secondary but definite
causative agent in another 2 SIS/'TEN cases. Antiepilepticswerenot
recorded to be adefinite cause for EMO. At least 1 suspected agent
was documented in an additional 19 EMO and 26 SIS/TEN cases
respectively.

Of the 89 patients, 25 had a history of previous drug alergies, 8
(12.5%) intheEMO group and 17 (41.5) inthe SIS/TEN group. This
prompted the use of previous drug alergies to be tested as a
predictive covariate for SIS'TEN. The following covariates were
tested in separate univariate analyses using the chi-square test to
determine their significance — existing co-morbid conditions, age
>18years, gender, history of previousdrug alergies, fever, pruritus,
nausea and vomiting, antiepileptic usage and antimicrobial usage.
The significant predictors were existing co-morbidities (P = 0.001),
history of previous drug allergy (P = 0.009) and antiepileptic (P =
0.001) or antimicrobial usage (P = 0.015) at time of diagnosis. The
same covariates were entered into a CART analysis to confirm the
importance of their predictive values in the classification tree. The

TABLE|: DEMOGRAPHICSOF STUDY COHORT

Demographics EM Only SIS'TEN Pvaue
Gender

Male 23 18

Female 25 23 0.75
Race

Chinese 36 29

Malay 7 10

Indian 1 1

Others 4 1 0.67
Age

Mean 24.06 + 22.51 35.41+ 2513 0.027
Admissiontype

Inpatient 36 41

Outpatient 12 0 0.001
Causefor admission

Drugreaction 17 35

Others 31 5 <0.001
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TABLEII: DEFINITIVECAUSATIVEAGENTSIDENTIFIED

Risk Factors for SJISand TEN versus EM—LSThamet al

TABLEII: UNIVARIATEANALY SISOF PREDICTIVE COVARIATES

Classes of drugs EM Group SIS/'TENS Group Total Covariates EM only group SIS/TEN group Pvaue
Antimicrobials(total) 6 152 21 Existing co-morbidities* 25 35 0.001
Azithromycin 1 0 Age= 18 years 26 27 0.263
Cephalexin 2 2 History of drug allergy 8 17 0.009
Cefuroxime 1 0 Fever 23 24 0.317
Cotrimoxazole 1 3 Pruritis 19 10 0.127
Amoxycillin 1 5 Nausea, vomiting 2 1 0.653
Cefazolin 0 1 Antiepileptics 0 9 0.001
Penicillin 0 1 Antimicrobials* 6 142 0.015
Chloramphenicol 0 L @ 1 casehad 2 antimicrobialsimplicated
Metronidazole 0 1 . ) S - : . )
Nystatin 0 1 by stepwise multivariate | ogistic regression analysis, these 2 covariates were found
Antiepileptics 0 9 9 to be significantly associated with the devel opment of SIS'TEN from EM
m:fﬁ:biwne 8 ; patientsinto 2 separate age groupsusing the CART breakpoint of 18
Carbamazepine 0 5 years confirmed that children and adolescents were not more likely
Lamotrigine 0 1 to develop severe forms of skin eruptions.
XanthineOxidase Using a stepwise multivariable logistic regression model, the
Inhibitor (Allopurinol) 0 1 1 ng a siep uitiv OgIslic regres ,
NSAIDSb 3 3 6 covariatesfound to besignificantly associated with thedevel opment
Ibuprofen 3 0 of SIS'TEN from EM were antibiotic usage (P = 0.005) and co-
Naproxen 0 2 i Jiti -
Didlofenac 0 1 morbidities (P = 0.032).
Paracetamol 0 2° 2 Discussion
SLT;UQ 3 g 2 From the results of this study, 75% of EMO cases and all of SIS/
Food 2 0 TEN cases were treated asinpatients, accounting for 52 admissions
Vird 2 0 out of 89 cases. Early identification of patients likely to progress
Unknown 81 - 43 from relatively benign cutaneous reactions to severe forms of rash,
Total 48 44 92 (89 cases) such asSJISand TEN, isimportant. From the hospital’ s perspective,
a3 caseswith 2nd agent implicated this could potentially lead to a reduction in length of stay and
b _Noln-?e'r Oidal Antfi -/L nf'amf(nafory Drugs mortality from further complications. TEN in Singapore was well
¢ including 1 case of Anarex . . . 6 .
4 3 caseswith 2 agents defined described in asemi ngl study® published nearly 20_years ago by Prof
Chan Heng Leong in the Journal of the American Academy of
R0 N (@ ) Dermatology. He described 15 patientswith TEN, all drug-induced
{ S } with more than 75% epidermal lossin 7/15 cases. He al'so reported
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Fig. 1. Classification tree topology for predicting SISTEN from EM.

primary node splitters, in decreasing order of variable importance,
were co-morbidities, previous history of drug alergy, antibiotic
usagefollowed by antiepilepticusage. Thisresultedinaclassification
treeillustrated in Figure 1, with 5 terminal nodes. The relative cost
was 0.525. The learning sample prediction success rate was 85.4%
for EMO and 70.7% for SISSTEN. The corresponding prediction
success rates for test samples based on this model were 79.2%
and 68.3%.

Other covariatesthat did not significantly predict risk of devel oping
SIS/TEN included fever, gender, race, age >18 years and pruritus.
An important perspective derived from this study was that
mucocutaneousrashwhen accompanied by co-morbidities, previous
history of drug allergies, antiepil eptic or antimicrobial usageswould
predispose a patient to the risk of developing SIS/TEN. The
accompanying generic symptoms of fever, nausea and/or vomiting
are not indicative of the possibility of developing the more severe
forms of EM. Although the mean age of SIS/TEN patients in our
study was greater than that in the EMO group, stratification of
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that the same drug could cause either the benign EMO or TEN.
Similar studieshavebeen conductedinthepast in Seattle, Washington,
comprising 37 cases of EM, SJS and TEN of which 16 were drug-
induced;® West Germany, 574 cases of SIS and TEN of which 380
were caused by drugs,” France, 87 TEN cases of which 67 were due
to drugs® and Malaysia, 29 cases of EM, SJSand TEN of which 15
were drug-related.® The culprit agents identified in this study,
antiepileptics and antimicrobials, were consistent with causative
agents in other published studies.58%°

Two cases of EM were viral-induced while none of the SIS TEN
cases were linked with infections. Mycoplasma pneumoniae and
Herpes simplex are well-recognised causes of EM and rarely SIS/
TEN.™ 1|t wasal so noted that the SISand TEN patientshad ahigher
mean age and more had co-morbidities than those in the EMO
group. This might not indicate age as arisk factor as these patients
might bemoreexposed to different therapeutic agentsduetotheir age
and co-morbidities.

One drawback of this study was its retrospective nature, which
limited the collection of detailed drug histories, incubation period,
accurate rash descriptions, as well as the performance of skin
biopsiesto confirm diagnoses. The 10-year period al so prevented the
comparison of laboratory data.

Conclusions

This study identified 2 groups of drugs — antiepileptics and
antimicrobial s— aspredictorsof SISand TEN. Inaddition, patients
with aprevioushistory of drug allergiesand existing co-morbidities
also render them aslikely candidates for severe forms of cutaneous
reactions when they present with drug-related rash. The results of
this study suggested that patients with EM, due to these 2 classes of
drugs, should be monitored closely for complications such as life-
threatening mucocutaneous disorders.
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Distal radiusfractureisavery commoninjury, it accountsfor one
sixth of the fractures treated in the emergency room.! Despite
advancing surgical and rehabilitation management of this injury,
deformity dueto thisinjury is not uncommon, and some can lead to
permanent disability. Clinical evaluation systems, such as Gartland
and Werley point system? and modified clinical scoring system of
Green and O'Brien,® have been widely used as clinical scoring
systemfor evaluating distal radiusfracture outcome. Inrecent years,
standardised validated questionnaires and health-related quality of
life evaluation have become more important in clinical outcomes
measure, such as 36-item Short Form Heath Survey (SF-36),*
Disability of the Arm, Shoulder, and Hand (DASH)® and Patient
Rated Wrist Evaluation (PRWE).® SF-36 is a generic instrument,
which allows cross-condition comparison in any population, but
may not be sensitive enough to detect small but important changes
relatedtoaparticular condition. Therefore, region-specificinstruments
such as DASH and PRWE have been introduced. PRWE is one
instrument that isparticul ar towrist disorders, while DASH isfor all
upper extremity disorders.

PRWE was widely used in western literature to evaluate wrist
disabilities.”*> However, it is not commonly used among Asian
population, since there is no validated translated version available.
Thus, thereisaneedto devel op avalidated Chineseversion of PRWE
with consideration of the language and culture differences. The
present study was to perform a cross-cultural adaptation of the
PRWE to Chinese and evaluatethereliability of the Chineseversion
in patients with distal radius fractures.

Materialsand Methods
The Instrument

PRWE is a 15-item questionnaire that equally rates wrist-related
pain and disability in functional activities.® It contains 5 questions
pertaining to the severity and duration of the pain, which contribute
to 50% of the total score. The functional items include 6 specific
tasks and 4 questions in which patients rate their disability in the
domains of self care, work, household work and recreation. The

functional items contribute to another 50% of the total score. Each
item in the questionnaire is scored on a 0 to 10 numeric scale.® The
reliability and validity of this assessment tool have been studied in
the western population; test-retest reliability was excellent (ICCs >
0.90). Validity assessment demonstrated that theinstrument detected
significant differences over time (p <0.01).5* Responsiveness of
PRWE, DASH and SF-36 in evaluating recovery after distal radius
fracture has been compared; and PRWE was the most responsive
guestionnaires among the 3.1
Subjects

Distal radiusfracturepatientswho 1) understand Englishor Chinese,
2) attend hand rehabilitation program in NUH from January 2002 to
December 2002, and 3) had started on wrist mobilisation programme
for at least 1 monthwereincludedinthestudy. Exclusioncriteriawere:
age <18 years and/or inability to understand the questionnaire due to
cognitive impairment or language difficulties. 21 subjects in the
Chinesegroup (male13; femal e8) and 30 subjectsintheEnglish group
(male 24; female 6) were recruited for the reliability study.

Adaptation Process

The English version of PRWE was translated into Chinese with
conceptual trangation by a group of bilingual experienced hand
occupational therapists. Thetranslation did not try to achieve“word
for word” equivalence, but instead tried to capture the essential
meaning of each item in the questionnaire. Face validity was
established by introducing a 5-member review panel to critique the
Chinesetrand ation, and valid suggestionsweretakentoimprovethe
trandation of the questionnaire.

The version was translated back to English by 2 other bilingual
healthcare professionals whose first language was English. Both
were blind to the concepts being investigated. Thetranslationswere
compared with the original PRWE questionnaire. Discussionswere
heldwiththetrans atorstojointly “fine-tune” the Chinesetransl ation.

Pilot testing was carried out on 23 patients with distal radius
fracture (12 Chinesegroup; 11 English group) to gather and compare
their feedback on suitability and acceptability of both the Chinese

1 Occupational Therapist, Rehabilitation Centre, National University Hospital, Sngapore

2 Senior Occupational Therapist, Rehabilitation Centre, National University Hospital, Singapore
Address of Correspondence: Mr Xu Weixin, Rehabilitation Centre, National University Hospital, 5 Lower Kent Ridge Road, Main Building Level 1, Sngapore 119074.

S48

Annals Academy of Medicine



and PRWE version. Thefeedbacksweregathered under 4 categories:
1) whether al the statements are easy to understand; 2) whether the
activities listed in the questionnaire are relevant to the individual;
3) whether the scale of 0-10 is easy to use; and 4) whether it isfast
to complete the questionnaire.

The final Chinese version of the PRWE was then evaluated with
regardsto reliability and internal consistency.

Reliability Analysis

This study was conducted on patients who sustained distal radius
fractureand attended hand therapy programmeat NUH. To establish
test-retest reliability, the subjectswere administered PRWE twice at
aweek's interval. Either the Chinese or English version of the
PRWE was administered, depending on their language preference.
Completed PRWE questionnaires were obtained from 51 patients.
Test-restreliability wascal culated by computingintraclasscorrelation
coefficient (ICC) for analysis. The ICC analysiswasal so performed
separately for different subtests. Internal consistency of each items
withinboth Chineseand English PRWE wasmeasured by Cronbach’s
alpha coefficient. The Cronbach’s alphais based on the correlation
of each item with the whole scale and the number of items that
comprisethe scale. The Cronbach’ salphacanrangefrom0-1, and a
coefficient of > 0.7 indicates good reliability.
Results
Adaptation

The pilot testing showed that majority of patients agreed that the
questionnaireswere clear and easy to useand most of theitemswere
relevant to their daily life. The English group had slightly better
feedback compared to the Chinese group (Table).
Reliability

Test-retest reliability analysisisshowninTablell. Thel CCfor the
Chinese version was 0.93 comparableto the English version of 0.94
in the current study, indicating excellent agreement between the
scoresfrom thetest and retest. The different subtestsfor the Chinese
version also showed high ICC, which ranges from 0.88-0.91.

Results of internal consistency are shown in Tablelll. Cronbach
alphawas >0.7 for al scales, which ranges from 0.94-0.98 for the
Chinese version, indicating high correlation between each item and
the whole scale.
Discussion

There has been an increase in research that evaluates clinical
measuresthat aretranslated and adapted for different cultures.> The
benefit of culturally adaptedinstrumentsisthat isallowscomparison
of outcome between countries, and utilising validated instruments
fromotherssavestheeffort of reproducing theinstruments. However,
thesocial-cultural factorsand cultural differencesmay influencethe
performance of a questionnaire and the results interpretation. For
instance, during the adaptation process, one of the items in the
specific activities category, “cut meat using a knife in my affected
hand” was originally referring to afeeding task. But using knife for
feeding is not acommon practice in Chinese culture.

TABLEI: RESULT OF PILOT TESTING (% of subjectswho agreed with statements)

Easy to Activity Easy to use Fast to

understand relevance scale complete
Chinesegroup (n=12) 75% 92% 54% 42%
Englishgroup (n=11) 100% 82% 82% 100%

TABLEII: TEST-RETEST RELIABILITY

Chineseversion (n=21) English version (n = 30)

ICC ICC
Pain 0.91 0.90
Specificactivities 0.90 0.93
Usual activities 0.88 0.92
Total score 0.93 0.94
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TABLEIII: INTERNAL CONSISTENCY

Chinese version (n = 42) English version (n = 60)

Cronbach apha Cronbach alpha
Pain 0.94 0.93
Specificactivities 0.94 0.96
Usual activities 0.97 0.92
Total score 0.98 0.98

In this study, Chinese adaptation of the PRWE was performed
using asystematic standardised approach. Similar approaches were
performed in the adaptation of other health instruments, such asthe
reliability and validity study of DASH Swedish version, and the
validation of ArthritisImpact Measurement Scale Spanish format.*’
The studies proceeded according to established guidelines. using
focus group for quality control, back translation and pilot testing.

Thepresent study produced the Chineseversion of the PRWE, and
theresultsshowed hightest-retest reliability andinternal consistency.
In this study, 1 week interval was chosen to minimise the patient’s
recall of thepreviousanswers. If theinterval istoolong, patientsmay
experience functional change due to the natural recovery process.

Our finding shows excellent reliability and internal consistency
of the Chinese version of the PRWE. It should be avaluabletool in
clinical research in wrist disorders and for clinicians to evaluate
treatment outcome.
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