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Toxic Epidermal Necrolysis and

Stevens-Johnson Syndrome

Does Early Withdrawal of Causative Drugs Decrease the Risk of Death?

lgnacio Garcla-Doval, MD; Laurence LeCleach, MD; Hélene Bocquet, MD;

Kose-Luls Otero, PHD, Jean-Cloude Roufeau, MD

Background: Withdrawal of the drug{s) that cause se-
vere culaneous adverse reactlons is usually recom-
mended without proof that it aliers the course of those
reactlons,

Objective: To deiermine whether the timing ol caus-
ative drug withdrawal is related 10 the prognosis of pa-
tlents with toxic epidermal necrolysis {TEN) ar Sievens-
Jebinson syndrome (5)5).

Daslgn: A 10-year observational study (January 1, 1987,
through October 30, 1997} of patients admited 1o der-
matological intensive care unlt, using binary loglstic re-
gression-analysis,

Sartimg A single referral unit in @ university hospicrel,

Petants: Consecitive sample of 203 patients with TEN
or 5J5. Exclusion criteria included cavsative drug unde-
termined, lack of information an disease evoludon, the
dave of causative drug(s) withdrawal, or the date when
the first definite sign of TEM or 55 appeared.

Main Ouicome Measure: Death belore husplial
discharge.

Reswlsr One hundred thirieen patients weee included; 74
had TEM and 39 had 55, 20 died, The drug causing TEN
or 55 was withdrawn early in 64 patenisand laie (after the
first definite sign of TEM or §]5) in 49 patiens. Alter ad-
Justment for confounding variables (age, maximum exien
of detachment, sdmission year, human immunodeflcien-
¢y virus status), our model showed that the earller the cans-
ative drug was withdrawn, the beter the prognosis {odds
ratio, 0.69 for each day; 95% conflidence imerval, 0.53-0.89).
Patients exposed 1o causative drugs with long hall-lives had
an increased risk of dying (odds ratio, 4.9, 95% conlidence
interval, 1.3-18.9). The variables did not interact.

Comeluslonst Prompt withdrawal of drug(s) thai are sus-
pected 1o cause 5]Sor TEN may decrease monality, Promp
withdrawal of causative drugs should be a priority when
blisters or erosions appenr in the course ofa drug eruption,
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DVERSE DRUG elfects oc-
cur lrequently enough to
be a public henlth con.
cern.! Cutaneous adverse
reactions to drugs are

uent camplicadonsal  TEN, somedmes

therapy. One of the most severe cutane-
ous reactions to drug therapy 1s 1oxic epi-
dermal necrolysis (TEM),a rare disease
that results in skin eruptions resembling
burns and is chameterized by extensive epi-
dermal loss ™!

For editorial comment
se¢ page 410

Toxle epldermal necrolysis 15 ulten
heraided by fever, sore throat, cough, and
burning eyes for | 1o 3 days. The cutane-
aus eruptian uswally begims as poorly de-
fined erychematous macules with darker
purpuric centers that 1end 10 merge
Within a few days, sometimes withina fow

hours, Maceid bhisters and o sheet-like ¢pi-
dermal detachment appear and exiend over
the bady, and the patient exhiblis o posi-
tive Mikolsly sign, Mucous membrane ero-
sionsare present in neatly all patents with
g skin lesions [or
several days. The epithelium of the wa-
chen, bronchi, o gasteaintestinal tract may
also be involved, increasing morbidiy

The relutlonship of TEN with Stevens-
Johnson Syndrome (5)5) and eryihema
multiforme has been an Issue of vonlu-
ston and debate. There 1s growing evi-
dence that 5)5 and TEM constitute a spee-
trum of disease that s distinet from
erytherna mulalorme butwirh similar his-
twpathalogic charaienisiics, overlapping pa
tients, anid cases ol ransiton From S5 w
TEN, " Paients within this spectrutn b
been classilied sceerding 1o the morphoe
logic [eamres of their lesions and the ox.
tent of detnched and derachable epnler-
mis. Cases winrh widesprend purpurne



PATIENTS AND METHODS

Friom Japwary |, 19HT, throwgh Qerober 30, 1997, 203 po-
tients with TEM or 5[5 that wos net reloted e grndt-va-hos)
disease were admitted 1o the Dermaological Inteasive Care
Unil e Hapiwl Henel Mandor, Crétell, France, All patients
were nskee at admission shout drug intake and dates ol on-
sei and withdrawal with o sundardized questionnaire used
routinely wt our center. All patlems received iremment for
sYmpLms; comicosteroids were nol used for Ltherupy. Aller
the formulation of our hypothesis, we performed a retro-
spective onalysis of ench patient's medieal records.

Wi sclected those patlems who had ¢learly recorded
evidence of the fallowlng: (L) history of wking causatlve
drugis), (2) dmels) when causative drugls) administa-
ton was siopped, (3) date when the fimst definite sign of
TEM or 5/5 occurred, and (%) disense evolution, Patients
wha were disgnosed according o published elinical erite-
ria were detgrmined 1o have TEN or 55,7 Histologle con-
lirmatien of the diagnosis was performed in all patients.

THE FIRST DEFIMITE 51GMN OF TEM OR 5]5

The first definite sign of TEN or 5J5 was defined as the ap-
pearance of the Arst blister or erasion on the skin ar mu.-
cous membrane that was not explained by anciher cause.®

CAUSATIVE DRUG

A drug was determined to have caused 3 patients disense by
an ndapiation of the method used by the alficial French Drug
Surveillance Metwork," " A score of 0 1o 4 was nributed 1o
each drug that was 1aken by the patient during the month
belore the first cutaneous sign of TEM or 515, This scare was
related 1o the uming of drug administraion and the ensetal
diseise. Drugs with o score of 2 or higher were considered
to be potentially causative. The drug with the highest score
wis considered the enusarive drug, When several drugs had
the same score [or a single patient, the drug most aften cited
in the liermivre as causing TEN or 55 was considered the
causative drug. When more than one dnig could be consid-
ered causative, we (ncluded only those patkents (n = &) for

ancl had similar elimination halllives,
CATEGORIZATION OF CAUSATIVE DRUGS

To caplore the hypothesis ofconlou nding briween e elimi-
nation hall-lives of drugs and ke severity of underlying

| whom 8l causarive drugs were withdiawn on the same doy upil we derermined

istration was stopped,

discoses for which they had been preseribed. we alse
griouped causative drugs into 4 orbitraey categorios:
trugs commonly used lor nonscvere disenses {eg, anul-
gesies, anb=inflammaory sgents. antidepressants. and
drugs lor hyperlipidemiub, anti-infectous drugs, anticpis
lepiic drugs, and other drugs (e, sullasnlazine, dapsone,
and ellopurinot),

TIMING OF DRUG WITHDRAWAL

Patients were delermined 1o have siopped drug admines-
trutlan early (f the lost dose of the cousative drug was ad-
ministered no laier than the same day thara delinite sign
al TEN or 5]5 appeacec. T the drug was contnued alter
that day, patients were determined (o have siopped drug
adminisieatlon late, For the loglsie regression model, we
considered day 0 to be 20 days belore the lirst-definiie sign
ol TEM or 5)58; lor each patlent we counted the number of
days from that date 10 the day when causative drug admin.

CAUSATIVE DRUG ELTMINATION HALF-LIFE

Causative drug elimination half-life dara were obtamed
from standard pharmacology textbooks," ' We classi-
fied a causative drug as having a short ball-1ife i s
elimination hall-Itfe was less ihan 24 hours, A causative
drug with & half-lifc af 2% hours or longer was consid-
ered to have a long hall-life.

We split the data file inte 4 groups, taking nio
account the timing of drug withdrawal (early ar laie)
and the hall-life of the causative drug (shar o long).
We used one-way analysis of varlance (ANOVAY 1o
evaluate the homogeneity of other variables in these
growps. Considering a binary response (dead o alive),
we applled a binary logistic regression model 10 the data
1o evaloaie the clfect al cach of the following varibles:
timing of drug withdrawal {In days vs early or late),
causative drug hall-life (tn hours vs short or long), age
(years), mpximum skin derachment (percentage of body
surface area). HIV stalus, and vesr of admission. Signifl-
cantly associnted variables were included in the model

of possible cflect modiliers Included in the model
showed that they had ne significant eflect; therelore, we
ruled owt interaction among variables. and 95% conli-
dence imtervile (C12) of the results sere calculated. Data
analysis wos performed using 5P55 lor Windows {ver.
slom 7.5; 3PS5 Ine, Chicago, 1113

imacules and epidermal detachment below 10% are called
5)5: Thuse with cutaneous dewchment bevween 10% and
30% are called “transtiional 55 TEM, ™ and those with maore
than 30% epidermal detachment are designated TEN,” Bath
dlisenses are primartly, 1M not solely, caused by drugs,'**
Approximately 30% of patienis with TEN die of in-
lections or pulmanary complications. The main known
clinical prognosis [actors are age and the extension of the
epbdermal detochmend! " Patienus with 55 and 5)5-
TEN hawe a betier prognosis, Previous investigations have

been unable o inda relationship belween causaive drigs
undd prasgerosis; 't

From a practical viewpoint, a drug eruption ofien
starts as a morbilliform rash. Most eften it has a benign
course and does not progress. Several eliniesl lindings
are indicative of a severe drug reaction. Among them are
markers of TEM or 515, such as mucous membrane ero-
sions, blisters or cpidermal detachment, and a Mikolsky
sign.! Even when the presence of these siprs tells us that
TEN or 515 is starung, it is usually impossible to distin-
guish berween them, sinee the linal extent of detached
epidhermis is their distinguishing leaiure

In judgments regarding discontinuanoen ol & drog
Tor a paticnt with o drug erupion, wse of the el
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Tabla 1, Population Studied®

Siopped Drug Continusd Drig
" tong | shed Lomp |
Hat-ile  Holl-ite  Hall-lle  Haillie
[n = &4} (A= ) n = &2} [n=T7}
Aga, vt 454 (F0B) ATH(IA0) 4180100) T 4T)
Sex. Nu, ol potienis
Mala 8 7 b 1
Female 168 14 I 4
Maxirnum skin 28(181) A7) \A(245 2B
dutachman, %
af boudy surfacet
[Hagnosad wiin 20 () 1470 o6 LT
TEM, Mo. [}
Dasgneead wilh a1 2{10) fi 21§ 1414
HIV, Mo, (%)
Daaths, Ho. %) 114 5 (28 11 (28} 2 (2%

" TEN inggalgs foxk: apienmal neerivals MV Numan itmmnadetcisney
WILE.
| Winhues dm mmgan (S0

benefit ratio has been advocated. and a "go-through”
method has been accepted [or some situations, particu-
larly in persons infected with human immunodefi-
ciency virus (HIV)." However, this decision s not based
on firm knowledge because, as far as we know, the risk
ol a late withdrawal of the causative drig has never been
evaluated. -

Car alm was 1o determine whether the tming of
causative drug withdrawal was related to moriality in pa-
tients with 5J5 or TEN,

—

From the initial series of 203 patients, 113 were in-
cluded in the study (Fable 1), The causes for exclu-
sion of patients were the absence of 2 causative drug ac-
cording 1o our definition (n = §3), the lack of a recorded
ditte when the causative drug(s) administraiion was
siopped (n = 19), the presence of several causative drugs
with different half-lives or causative drugs that were with-
drawn at different times (n = 77, and the absence of re-
corded disease evalution (n = 1), Twenty-eight of the ex-
cluded patients died,

- Among the 113 patientsincluded-in-sur-stody,
had TEM and 39 had 515, and 20 died—a death rate lower
than that among the patients who were excluded from
analysis (P = 03}, The cousative drug was withdrawn early
in b4 patients and late (after the first definite sign of TEN
of 3J5] in 48, When patients were eategorized in 4 groups
aceording 1o early or late withdrawal of cavsative drugs
with shert or long half-lives, we could not find differ-
ences amang the groups by mean age (ANOVAL P = 31)
or mean maximum epidermal detachment (ANOVA,
Pw 56), Patlents who stopped the administration of the
causative drugs carly had a lower death rate (7/64 | 11%|
va 1349 [27%], P = 046 by x° analysis). This was moss
apparent [or patients with disease ciused by drugs with
shart hall-lives; their demh rates were 5% (2/44) when
the causarive drug was withdrawn early and 26% (11/
42} when i was stopped late (F= D1 by ¥ analysis), For

Table 2. Hall-lives of Causative Drugs
———
Mo, ol
Fallants  Hwll-Ifa,
Drug Exposad h*
Trimothoprim plus subiimethosesole i} 1110
Sulladiazine 15 13
Cartamazeping 12 20
Afgpurinol 10 1-20
Diclotanac sadhim 1 1.5
Walproie acid : | 1.5
Amoxlcilin plun chawvualonate pefassium 2 1
Cadtrlaeans sodhem 2 B
Sullanaiazing 2 10
Clproflexacin 1 §
Clarihromycin | i
Clingamyeln 1 5]
Enalapril minleatn 1 11
Fanodibrate i 20
Fruyoxaming rmuokgatn I 18
Gamifiwaz| | 1.5
Inuiprofan ! 2
Hafocomazo 1 g
Haproesn 1 135
Milumie ncdd 1 5
Morilosacin 1 35
Perfioxacin 1 12
Sullaguaniding I oM
Colehicing {1 h-afopuringl {1.20 hit 1
Chilnrmezonann (i 24
Phantiabital L o
Plroxleam 4 50
Oapsone 1 b
Sullataxine plun pyrimathaminn (Fanshiar) 2 60/96
Flusonals 1 30
Lamotigrine 1 0
Paraxeting 1 L
Chigrmezanone (24 hh-plrosicam (S0 hig F]
Chlarmuzangns {24 h)-tancdcam (70 0)4 1
Flucanazode (30 hy-pyrimithkaming {08 hit 1
Parindapril {50 h)-phenabarbit (95 hit 1

"Less than 24 howrs wis conskiared st

1Because only 10% in 20% of inpesied ammmts af silksguanidise 1o
Abisoebed, the bahavior of s drug in plasma has mof besn studled i
humans bt ie considrac fo be simitar to Mat of suifanmethoazois,

i cawiog wity 2 suspeciod caumative drups with simbler daif-ves. the
drups ware withdrawn simulanecusl,

drugs with long hall-lives, the death rates were similar
rugwas wilhidrawn early or late

There were many causative drugs (Tabls 2). Alter
binary logistic regression model analysis was performed
without considering any other variables, none of the fol-
lowing groups showed a significantly increased risk of
death when compared with drugs commonly used [or non-
severe diseases (n = 24): ant-infectious drugs (n = 52,
odds ratin [OR), 0.97, 95% CI, 0.37-2.54), antiepilepiic
drugs (n= 23; OR, 1,15, 95% Cl, 0.54-2.47), ane sul-
[asalazine-dapsone-allopurinel (n = 14; OR, 0.46,95% €1,
0.13-1.52),

Binary logistic regression model analysis of our datp
conlirmed the significance of age and maximum epider-
mal detachment for predicting disease oureome In ad.
dition, it showed that early withdrawal of the causauve
drug was nssociated with a better prognosis (OR. 069
for each day: 95% CI, 0.53-0.89) and that using drups
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Tahle 3. Maxdmum Likelihood Fit ol & Blnary Logietis
Regrezsion Model to Mortalily Data
B e
Odds Aslie

Factor (85% Comlidence interval)
Aan, ¥ 1065 £1.01-1.08)
Percentage of epldermnd detachrmant 1.0 ¢1.07-1,08)
Stopping the drug early (for each diy [LBE{0.53-0,88)

birlono bilistars ond argslong)
Drup with hat-He =24 h 4,04 {1.30-18.91)

[ve hik-fife <34 ) ]

with a long half-life was associated with a poorer prog-
nosis (OR, 4.94; 95% CI, 1,20-18,91) (Tabla 3); 95%
Clsdid not overlap 1 for any of the results. Cur model
was more closely fitted 1o the data than & model consid-
ering only age and maximum epidermal detachment
{the primary prognosis [actors that were previously
accepted) to predict morwality. Different variables did
not interact. In particular, the interaction effect of caus-
ative drug elimination half-life and the timing of caus-
ative drug withdrawal was not significant (P = .26),
Human immunodeficiency virus status and the year
that the patient was hospitalized were not assoctated
with changes in prognosis.

Binary logistic regression maode] analysis performed
ter describe the risk of dying while considering only the
day that the causative drug was stopped without other co-
variates provided significant results (number of days: OR,
1.28; 95% CI, 1.03-1.58). When other variables (ic, age,
maxirnum skin detachment, and causative drug half-life)
were included In the model, we observed that the model
was improved and that the effect of the timing of drug with-
drawal was reinforced (Table 3}

Binary logistic regression model analysis per-
[ormed to deseribe the risk of dying while considering
only the mean eliminatdon hall-Iile of the causative drug
did not provide significant resulis (OR, 1.00; 85% CI,
0.99-1.02).

—

Our findings showed an increased rate of survival for pa-
tients with 5]5 or TEN who stopped 1aking causative drops
with short elimination hall-lives early, To our knowl-
edge, this finding has not been described before: In our
series, 769 of cases occurred in patients wking drags with
short hall-lives; therefore, our findings may have impor-
tant practical implications lor o majority of these pa-
tienits

I'he thanges in prognosis thal we identitied cannot
be eaplained by previously knewn prognosis factors, such
as age and the maximum surface of skin detachmen, or
by presumably conlounding varables, such as the year
ol admission or HIV status, The confounding effect of
comarbid conditions that were not measured may not L
very imporiant, s suggested by the slsence of changes
in T!l'tiﬂl'tﬂh'lf by HIV atatus or by the type of causanve drug,
used,

We believe there is n cansal relationship hetween
cansative drug timing and mortality [or several réasons.

First, a causal relationship (e plausible beeause the ad-
ministration of causative drugs and discase progression
follow a logical time sequence. Second, 2 different ways
for decreasing the permanence of causative drugs in the
body (ie, stopping the drug administration early and us-
ing drugs with a short elimination half-life) ore associ-
ated with the same effect: an increased rate of survival.
Furthermore, their effects are additve (3¢, noninteracting),
Finally, our findings revealed a dose-efiect correlation be-
tween the time the causative drug was stopped and the
risk of dying (ie, the later the causative drug was stopped
the higher the mortality rate). We did not detect a dose-
effect relationship for drug elimination hall-lives. This
may be owing to the confounding effect of the subopti-
mal measure of drug withdrawal tme (we measured drug
administration timing in days and drug elimination hali-
life in hours), Changes in the hour when the last dose of
a drug was administered cannot be accounted {or and may
mask the effect of variations in drug hall-life. Our inabil-
ity 1o estimate the risk of 1 hour of half-lile in contrast
with the increased risk associaed with long hall-lives in
2 dichotomeus analysis may also be related 1o the fact
that the distribution of mean hall-lives is skewed, Using
the mean hall-lives of drugs as indicated by texthooks
instead of the actual half-lives in individual patents is 2
source of error that may explain the discrepancy be-
tween the lindings of a continnous and a dichatomous
anulysis,

The mechanisms that can explain increased movtal-
ity following longer presence of a causative drug in the body
once a drug reaction has started are unlonown. Most of the
complications of TEM or 5)S are considered 1o be the re-
sult of the loss of skin functiens. As such, they are sup-
pased to be proportional to the extent of epidermal de-
struction, as is the case with patents with burns or other
diseases resulting in acute skin lailure. However, the prog-
Tosis appears 10 be more severe in patients with TEN than
lor those with second-degree burms invalving the same sur-
[ace'™'"; our data showed that the 4 groups we examined
had a different prognosis in spite of a similar extent of epi-
dermal detachment, Extracutaneous effects of TEN prob-
ably account {or those differences in prognosis, as previ-
ously suggested, ™" Future studies should include systemic
findings 1o oltaln estimates of prognosis.

Our findings were obtained in a series of padents
with 5]5 or TEMN. We have no data to suggest that carly
withdrawal of the cansative drug(s) may have a similar
elfect on the prognosis of other types of severe adverse
drug reactions, With regard to commeon maculopapular
rashes, we believe that our findings are relevant only for
rare cases with mucous memhbrane symptoms or slgns that
may indicate a risk of progression 1o TEN or 55,

There are some limitations of our study. First, o
methed was not expenmental but obhservatonal | imply-
ing that causation can be propesed but not [irmly estab-
lished. However, since it would be unethical 1o perform
a randomized controlled trial of the effect of prolonging
drug administration, our lindings-are based on the bes)
data currently available. Second, since our study was ret-
rospective, data quality and patient selection could be ma-
1ers for concern, However, the validity of our datp |5 sup-
poried by the use of a standardized questionnaire. The
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bz it exeluded panenis ad 9 poorer progooss i aol
surprising, since a puorer prognosis has previously been
deseribed in association with the absence of o causative
drug." Information gathered regarding recent drug ex-
posure may have been incomplete for alder patients and
patients in poor condition at admission, which de-
creases the probability of securmeely determining a caus-
ative drug in patients with a poorer prognosis, Nonethe-
less, we do not believe that selection bias altered our
conclusions because the patients included in our study
were able to provide a complete drug history at the time
ol admission. [t can also be argued that patients with 5]5
should not be included in the analysis. However, the dif-
lerence between 515 and TEN, as defined (n our pa-
tients, is the linal excent of epidermal detachment, o fac-
tor that was accounted [or in our analysis. Because this
criterion cannot be used at the onset of the disease when
a decision should be made about drug withdrawal, we
believed that a study analyzing both subgroups together
would provide findings that would be applicable in elini-
eal praciice,

Because our center has a reputation for expertise in
the treatment of drug-induced TEM, one may suspect re-
ferral bias, However, our cholce of the date of the lirst
skin erosions and blisters as the cutofl between early and
late withdrnwal of the causative drug minimized the ef-
fect of referral bias. Most patients are actually hospisal-
lzed on the day these delinlie signs occur or even later,
Therefore, an early withdrawal of a causative drug de-
pended more often on the pavent's decision or on the
scheduled duration of therapy than on a medical deci-
shon at the time of admission,

Being awave of the limiiations of our study, we feel
that our lindings supgest that early withdrawal of the caus-
ative drug(s) Is assoclated with 4 betier prognosis for pa-
tienis with TEM or 5]5. These results may provide a ra-
tionale for therapeutic studies aimed at aceelerating the
elimination of the causative drug(s) from the body, In
clinical practice, whenever a patient with a suspected drug
cruption develops signs of severity, particolarly mueo-
sal erosions or epldermal blisters or detachment, stop-
ping the administration of the suspected cavsattve drug(s)
should be a priority,
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