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ABSTRACT. Objective. To quantify the risk ofthe severe cutaneous adverse reactions Stevens-Johnson syndrome
(SJS) and toxic epidennal necrolysis (TEN) associated with use of nonsteroidal antiinflammatory
drugs (NSAID).
Methods. ThreeJarge data sources were analyzed: an international case-control study on severe cuta­
neous reactions (SCAR Study), a population based registry in Gennany, and the US Food and Drug
Administration (FDA) spontaneous reporting system.
Results. In the international case-control study, the oxicams were associated with the greatest
increase in risk of SJS and TEN (relative risk 34, 95% confidence interval 11-105). When the risk
for only recently initiated use was compared to that for longtenn use of these agents (> 8 weeks), the
relative risk of SJS and TEN associated with oxicams was significantly increased (p < 0.05). Gennan
data registry confinn these findings. The incidence of spontaneous US reports of SJS and TEN (per
1,000,000 visits with a prescription) for diflusinal, sulindac, oxaprozin, and etodolac were not signif­
icantly lower than that of piroxicam (p > 0.05, all comparisons).
Conclusion. Although the absolute risks of SJS and TEN associated with NSAID use are low, these
risks should be considered in monitoring patients who recently began therapy. In 3 independent data­
bases, oxi~ams have higher risk of SJS and TEN than other NSAID widely used on the 2 continents.
The FDA spontaneous reporting systems suggest some NSAID not widely used in Europe may have
risks comparable to the oxicams. (J Rheumatol 2003;30:2234-40)
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Nonsteroidal antiinflammatory drugs (NSAID) are among
the most commonly prescribed drugs in medical practice.
Originally available only by prescription, many are now
available without a prescription (over the counter). NSAID
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have been associated with a variety of skin reactions'
including severe reactions such as Stevens-Johnson
syndrome (SJS) and toxic epidermal necrolysis (TEN)I-6.
These often life-threatening disorders are characterized by
fever, malaise, erythematous macules that blister, and target­
like lesions of the skin. Mucosal involvement is frequent7.;!:'·

-Both-SlS--andXEN..at:e rare, with an estimatedi.ncidence of ;"~
less than 5 per million person-years in the general popula- 'j~
tion4-6.8. " ;

{I,.,
Although NSAID have been associated with SJS and

TEN in the literature, most reports have been small series or
individual case reports. Because these medications may be
used for symptomatic relief of the early signs and symptoms .
of SJS or TEN due to another cause, assigning etiologic
responsibility to the drugs is particularly difficult.

We analyzed 2 European data sources to quantify the
risks of SJS and TEN associated with NSAID widely used
in Europe. The data were from an international case-control
study and an enhanced active surveillance program in
Germany. We also utilized a third data source to identify
NSAID not widely used in Europe but marketed in the
United States, for which exists a signal that suggests a risk
comparable to that of higher risk NSAID for which quanti­
tative data exist in Europe. We used the US Food and Drug
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RESULTS
Case-control study. A total of 373 cases who developed SIS
or TEN as outpatients and 1720 controls are included in the

Administration (FDA) spontaneous reporting system and
the National Ambulatory Medical Care survey to identify
these NSAID by coinparing frequency of spontaneous
reports relative to office visits with a prescription for that
medication.

FDA Spontaneous Reporting System. The spontaneous reporting system
maintained by the Division of Epidemiology and Surveillance of the FDA
represents a database of spontaneous reports of suspected reactions to drugs
or biologics reported by manufacturers, health professionals, and others to
the FDAl4. The majority of these reports originated as reports from health
professionals or lay persons to the drug manufacturers and then reported to
the FDA, as required by law. Complete reports include the demographic

MATERIALS AND METHODS characteristics of the patient experiencing the reaction, the diagnosis
Case-control study. The international case-control study was designed to (according to the reporter and coded by a standard system), the type of reac-
estimate the risks of SIS and TEN in association with all drugs. The study tions (up to 4 per case), the drugs and biologics to which the patient was
attempted to ascertain all cases of SIS and TEN occurring in specific exposed, and the degree to which each drug or biologic was suspected as a
regions of France, Italy, Germany, and Portugal. Data collection began in cause of the reaction. A narrative describing the reaction, care provided to
participating countries between February 1989 and March 1992, and ended the patient, and the outcome is also included.
in 1993 in France and in 1995 in the other countries. The study design and In addition to varying with the actual risk of specific adverse events in
overall results for all drugs of 245 cases and 1147 controls ascertained association with a drug, the number of spontaneous reports would be
during the first phase of the study have been reported9• For NSAID, only expected to vary with use of the drug. Also, the total number of reports per
summary results from the first phase have been published. year has increased over the study period. To adjust for these factors, we first

This report assesses the results of the complete international study, determined the number of spontaneous reports relative to the use of these
focusing on reactions associated with NSAID. We included as cases only medications in ambulatory practice as measured by survey data from the
those individuals who were admitted to a hospital for their skin reaction and National Ambulatory Medical Care Survey (NAMCS). This survey esti-
whose reactions were validated and classified as SIS, TEN, or overlap mates the number of outpatient visits with a specific drug prescribed or
hetween these conditions by an expert committee who utilized standardized advised in the United Statesl5. Since 1980, the NAMCS has provided infor-
definitions and who were blinded to the exposures of the cases lO. Controls mation on drugs prescribed or mentioned at physicians' office visits. For
were patients admitted to the same hospital for trauma, an acute illness, or years when no survey was conducted (1982-84 and 1986-88), we estimated
for an elective procedure not suspected to be related to drug use. They were annual outpatient prescriptions by interpolating between years for which
matched to cases by age, sex, and date of hospital admission. For all cases survey data were available. The design and methods of the NAMCS have
and controls an index-day was estimated without knowledge of drug expo- been describedl5. Because prescription data were not available to us for the
sures. For cases, this index-day was defined as the day when the skin reac- years before 1980, we limited estimates of incidence of spontaneous reports
tion or other symptom of SJS or TEN first occurred in the patient11 . We in relation to number of visits with a prescription to the years 1980 to 1997.
defined exposure to a drug as use within one week before the index-day. On We searched the FDA database for all reactions categorized as SIS or TEN
the basis of clinical opinion and earlier results, risk of SIS and TEN appears reported with NSAID as a suspect drug and which were marketed for at
to be most strongly associated with recently started drugs9. Therefore, we least 3 years in the US between 1980 and 199714.
also separately considered drugs started within 8 weeks of onset and those Statistical methods. For the International Case-Control Study, data were
used for longer periods. analyzed by SPSS (v 4.0). Crude relative risks (RR) were estimated by

The German Registry. The German registry for severe skin reactions was standard case-control methods l6. We also calculated relative risk estimates
started in 1990. Its aim is to record all hospitalized cases of SIS and TEN. using both unconditional and conditional logistic regression16. These
A network was established that includes more than 1500 departments that models included demographic factors (age, sex, region) and patient relia-
are likely to treat patients with severe skin reactions. Included are depart- bility and medical factors (radiation, collagen vascular disease, recent
ments of dermatology, pediatrics, internal medicine with intensive care herpes simplex eruption, history of herpes simplex, radiation therapy,
facilities, and bum units. Until the end of 1995, the registry operated in the human immunodeficiency virus infection). Reference categories for rela-
former West Germany and Berlin. Since 1996, the new federal states of the tive risk were those not exposed during the week before the index-day.
former East Germany have also been included. The structure is that of an To provide a basis for quantitative comparison in the international and
enhanced surveillance system, which also cooperates with the spontaneous German studies of NSAID risk with other drug classes, we chose 3
reporting systems in Germany like the Federal Institute for Drugs and comparator drugs. Carbamazepine is an example of a drug usually used for
Medical Devices (Bundesinstitut fur Arzneimittel und Medizinprodukte, extended periods of time and shown to be associated with a high risk of SIS
BfArM). All cases ascertained by the registry were classified by an inde- and TEN. Allopurinol is used in rheumatologic conditions and recognized

-pendent dennatologicaiexpen comrruttee,D"'h;;;n"dea.dor--.tCO;:o-p""o""so;;s"'lb~le~c'""a"'uccse'""s~,----'aills>-.aaJI,S<sol>-Cc31aublls;J;i�llllg~SJ;JS~aIlllda_:JTflE;J:l:'\I,I.~.AA..moxiGillitl_i&usually preseribed-fef.4elt- - - .
utilizing the diagnostic classification also used by the International Case- periods and is generally believed to have a lower associated risk of SIS and
Control StudylO. Between April 1990 and December 2000, more than 950 TEN than carbamazepine or allopurinol

9
.

cases classified as SIS, SISfTEN overlap, and TEN were validated by the For the German registry and US spontaneous reporting system study,
expert committee. An index-day was estimated by the experts using a 95% confidence intervals (CI) for incidence rates were calculated using the
procedure similar to that of the International Case-Control Study. A detailed Poisson distribution. For spontaneous US reports, Poisson regression tech-
drug history was obtained for each patient with SJS and TEN using the niques were used to calculate incidence rate ratios and 95% CI for each
same questionnaire and method of drug inquiry as the International Case- NSAID relative to piroxicam, the NSAID with the highest risk in the 2
Control Studyl2. European studies, which also had substantial use in both Europe and the

Drug exposure was calculated based on prescription data in US. To adjust for the increasing number of reports to the system over time,
defined daily doses as published on a yearly basis by the Research the model also incorporated the year of report. This Poisson model was
Institute of General Health Insurance (Wissenschaftliches Institut der analyzed using STATA (v 6)17. We then identified all agents whose adjusted
Ortskrankenkassen, WIDO)13. The population based case-ascertainment incidence of spontaneous reports in the FDA system was not significantly
linked to nationwide prescription data allowed a calculation of drug based different from that of piroxicam.
incidences for certain drugs or drug groups. In addition, a drug was classi­
fied as to whether it was the only suspect drug or whether another suspect
drug was also administered in the likely etiologic period of 2 weeks prior
to the index-day I2.
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International Case-Control Study. Of the 373 cases, 112
were exposed to NSAID (excluding aspirin). Among the
NSAID, the oxicams (RR 34, 95% CI 11-105) were associ­
ated with the greatest increase in risk of SJS and TEN (Table
1). Of the non-oxicam NSAID with sufficient numbers of
exposed cases, only diclofenac and ibuprofen had signifi-

cantly increased risks of SJS and TEN, and the point esti­
mate of their relative risks was moderate (RR 4-5). The risk
of SJS and TEN associated with amoxicillin was as high as
or higher than that associated with all non-oxicam NSAID
(Table 1).

Table 2 provides the data on relative risk for NSAID and

Table 1. International case-control study: crude and multivariate relative risk of SJS and TEN associated with
NSAID use*.

Drug Cases, N = 373, Controls, N = 1720, Multivariate Relative Risk
No. (%) No. (%) (95% CI)

Oxicams 25 (7) 4 (0.2)** 34 (11-105)
Piroxicam 16 (4) 4 (0.2) 20 (fr67)
Tenoxicam 9 (2) 1 (0.06) 43 (12-145)***

Propionic acids 16 (4) 19 (1) 1.9 (0.7-5.0)
Ibuprofen 5 (1) 6 (0.3) 5.3 (1.2-25)
Ketoprofen 5 (1) 7 (0.4) 1.0 (0.2-5.6)
Other 6 (2) 6 (0.3)

Diclofenac 14 (4) 12 (0.7) 4.1 (1.5-11)
Other NSAID 17 (4) 14 (0.8) _t

Carbamazepine 22 (6) 13 (0.7) 6.3 (2.5-16)
Allopurinol 28 (8) 18 (1) 9.1 (4.5-19)
Amoxicillin 18 (5) 10 (0.6) 11 (4.2-28)

* Use in days 1-7 before the index-day (total: 373 cases, 1720 controls). ** One control took both. *** Crude
estimate. t Other NSAID (cases, controls): indomethacin (2,5); niflurnic acid (4, 2); sulindac (2, 0); indobufen
(2,0); feprazone (1, 2); benzydarnine (1, I); ketorolac (1, 0); nimesulide (1, 0); phenylbutazone (1, 0); fentiazac
(1,0); indomethacin + fiupirtine (1, 0); meclofenamate (0, I); mefenamic acid (0, 1); etodolac (0, 1); acemetacin
(0,1).

Table 2. Relative risk of SIS and TEN by duration of use and type of NSAID.

Drug Cases, n = 373 Controls, n =1720 RR (95% CI)

11 (4.2-28)

4.5 (1.4-14)
8.2 (1.3-51)

3.9 (1.3-11)
0.3 (0.03-3.0)

109 (63-161)*
2.1 (1.8-2.4)*

130 (23-00)**
0.4 (0.3-0.7)*

118 (19-4871)*
2.5 (0.04-47)*

9
3
2

1
2
I

1
12
5

o
12
I

10
o

18
o

19
1
2

22
5
1

12
3
2

24
1
o

Oxicams
:0; 8 weeks
> 8 weeks
Unknown

Propionic acid
:0; 8 weeks 13 13
>8weeks 2 6
Unknown 1 0

~ - - - - --- ---- Dic1ofenac- ~ _

:0; 8 weeks 8 8 3.3 (0.9-12)
> 8 weeks 4 2 5.6 (0.8-40)
Unknown 2 2

Other NSAID
:0; 8 weeks
> 8 weeks
Unknown

Carbamazepine
:0; 8 weeks
> 8 weeks
Unknown

Amoxicillin
:0; 8 weeks
> 8 weeks

Allopurinol
:0; 8 weeks
> 8 weeks
Unknown

* Crude; ** median unbiased estimate.

-
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DISCUSSION
NSAID are among the most frequently prescribed and used
medications in the US and Europe. Between 1980 and 1997,
the 10 most frequently prescribed NSAID were recom­
mended or prescribed at more than one-half billion office
visits to ambulatory care physicians in the US. Many
millions of additional prescriptions were written in non­
office settings such as emergency rooms, hospital clinics,
neighborhood health centers, and hospitals. Some of these
medications are also available without a prescription.
However, the relative frequency of use of these medications
varies among nations. A number of NSAID widely used in

the 3 comparator drugs according to duration of use (~ 8 ibuprofen is probably even lower compared to oxicams than
weeks, > 8 weeks). When the risk for only recently-initiated this ratio. The risk of SJS and TEN calculated for oxicams,
use is compared to that for longterm use (> 8 weeks), the carbamazepine, and amoxicillin were not significantly

l'ltive risk of SJS and TEN associated with oxicams was different (RR 0.8, 95% CI 0.4-1.51; RR 1.1, 95% CI
llificantly increased (p < 0.05). For all non-oxicam 0.5-2.31; and RR 1.1, 95% CI 0.6-2.1, respectively) for

NSAID taken together, the relative risks were not signifi- oxicams compared to carbamazepine, and amoxicillin and
cantly different with short and longterm use (p > 0.05), but allopurinol, respectively18.
the power to detect such a difference is limited (Table 2). US spontaneous reports. From 1980 to 1997, the FDA spon-
The increased risk associated with the use of carba- taneous reporting system recorded 2840 reactions coded as
mazepine, allopurinol, and amoxicillin was confined to TEN or SJS with at least one drug listed as a suspected
short term use. The point estimates for oxicams, carba- cause. Altogether, 3791 drugs were listed as suspect agents

) mazepine, and allopurinol exceeded 100. for these 2840 reactions. More than 100 different drugs were
, There was no significant difference in risk of SJS and listed as suspect agents for these reactions. The NSAID with

TEN associated with oxicam use for arthritis and joint pain the most reports coded as SJS or TEN (sulindac, 89 reports)
compared to all other indications (p = 0.1, exact 2 tailed ranked fifth among all drugs on the basis of total reports.
probability). The risk associated with other NSAID did not Of 14 NSAID marketed in 1997, we identified 10 that

, vary substantially or significantly with indication for treat- were listed as suspect agents in at least 7 reports of SJS and
ment. TEN. Because of the small number of reports, the US-

Cases and controls exposed to NSAID were similar for marketed NSAID with fewer than 7 reported reactions
, distribution of age and sex (data not shown). The proportion (fenoprofen, meclofenamate, ketorolac, and tolmetin) were
:', of NSAID-exposed cases who were female was similar to excluded from our analysis. Together, the 10 NSAID with at
: that for all other cases not exposed to NSAID (59% vs 55% least 7 reported cases were suspected in a total of 452

female, respectively; p > 0.2, chi-square test). Cases reports of SJS and TEN, which represents slightly more than
exposed to propionic acids were significantly younger than 10% of all cases in the FDA database we analyzed. For all
cases exposed to other types of NSAID (mean age 39 vs 54 10 of these NSAID, the NAMCS estimates exceeded
yrs; p < 0.01). The proportion of all cases that were more 5,000,000 visits to physicians with prescriptions for these
severe (TEN rather than SJS or overlap) among users of agents between 1980 and 1997.
oxicams and other NSAID was not substantially different Overall, the number of SJS and TEN reports per year was
than this proportion for cases associated with other classes significantly higher (p < 0.05 for trend) in later years than

- drugs. earlier years (data not shown). The annual incidence of
The attributable fraction for all cases of SJS and TEN due reports of SJS and TEN per million visits with an NSAID

to oxicams was 6.5% (95% CI 3.9-9.0). Oxicam use was prescription was more than twice as high during the years
noted in only 0.3% of controls. Even assuming.a population 1994 to 1997 than the years 1980 to 1985.
incidence of up to 5 cases per million for SJS and TEN Because of its substantial sal~s in Europe and the US and
combined12, the excess risk of SJS and TEN during an initial high risk in the International Case-Control Study and
8 week course of oxicam therapy is about one in 100,0004

. German Registry, we chose piroxicam as the comparator
6,8.12. For non-oxicam NSAID, the excess risk of propionic drug. The incidences of spontaneous reports of SJS or TEN
acid derivatives and diclofenac during the initial 8 weeks of (per 1,000,000 visits with a prescription) for diflunisal,

_therapy i~~~than one in a million. sulindac, oxaprozin, and etodolac were not significantly
The German Registry. In Germany, one NSAID, dieIofenac~·- lower than that of piroxicam (p > 0.03,alrc-omparisons;~ -
accounted for more than half of all prospectively ascertained not shown).
cases of SIS and TEN occurring in outpatients and associ­
ated with NSAID use within 2 weeks of onset (Table 3).
However, diclofenac was by far the most frequently used
prescription NSAID in Germany as measured by defined
daily doses (DDD) sold13• Among NSAID with substantial
use (> 100 million DDD), the oxicams had the highest point
estimates of risk for SJS and TEN (Table 3). The risk of SJS
and TEN was significantly higher for oxicams than for
diclofenac (RR 2.7, 95% CI 1.3-5.1). The risk of SJS and
TEN were also significantly higher for the oxicams than for
ibuprofen (RR 2.5, 95% CI 1.1-6.0). Since our data
included only prescription and not nonprescription use of
ibuprofen (available in Germany since 1989), the risk of
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Table 3. The German Registry. Number of probable and definite cases of SJS and TEN defined daily dose and
incidences for the most important NSAID within the German market with use within 2 weeks of onset of SJSrrEN
(1992-2000).

Drug Cases* Defined Daily Doses (DOD), millions Incidence***

Oxicams II 348 0.032 .

Ibuprofen 10 788 0.013
Diclofenac** 36 3041 0.012
Indomethacin 5 312 0.016
Carbamazepine 38 955 0.040
Allopurinol** 79 2744 0.029
Amoxicillin** 14 468 0.030

* Community cases ascertained prospectively. ** Includes prescription of combination agents. *** Per 1,000,000
DOD.

{.'

the US are not widely used in Germany or other countries
that participated in the International Case-Control Study. As
a result, quantification of the risk of agents largely used in
the US is lacking.

Given the high frequency of use of these medications and
their use for fever and malaise that can be early symptoms
of SJS or TEN, different reaction rates among NSAID are
strong evidence that at least some NSAID are true risk
factors for the development of SJS and TEN. This finding
was common to the 2 studies that provide quantification of
the risk of SJS and TEN - a large international case-control
study and a German academically based enhanced surveil­
lance system. Piroxicam, a NSAID widely used in both
Europe and the US, showed consistently high relative risks
in both quantitative studies. To identify NSAID widely used
in the US but not Europe that have risks of SJS and TEN
comparable to those for piroxicam, we compared sponta­
neous reporting rates for all NSAID widely prescribed in the
US with the rate for piroxicam. We identified 4 NSAID
widely used in the US with spontaneous reporting rates
comparable to those of piroxicam: diflunisal, sulindac,
oxaprozin, and etodolac.

---A-diffenmee-in-ifltlieat-ioos---fflr--tlse-or-in--the-eharacteris= ­
tics of users is unlikely to account for differences in risk of
SJS and TEN among NSAID. In the International Case­
Control Study the oxicams, which had the highest risk, were
most often used for arthritis and joint pain, indications
unlikely to represent the earliest phase of SJS and TEN.

The risk associated with one of the other oxicams
marketed only in Europe (tenoxicam) appears comparable to
that for piroxicam. Both the International Study and the
German Registry data suggest substantially lower risks
associated with ibuprofen and diclofenac compared to the
oxicams. In both European studies, the risk for ketoprofen,
another propionic acid derivative, was not significantly
different than that for ibuprofen, the most widely used
NSAID in this class. Low prevalence of use observed for
other propionic acid derivatives precluded further intraclass
comparisons.

2238

"1

The US spontaneous reporting system does not include >1
controls or other means to measure absolute or relative drug:;
exposure in the population. It also lacks uniformity in
methods of case-ascertainment, as well as the blinded, stan­
dardized review process used in the European studies to
confirm the diagnosis. Therefore, quantification of relative
risk from this source is likely to be subject to greater error
than from the case-control and enhanced surveillance
system that we conducted in 5 European countries and
Germany, respectively.

Although significantly and substantially elevated relative
risks of SJS and TEN are apparent for some NSAID, the
excess risk associated with these drugs is low. For oxicams,
the International Case-Control Study predicts an excess risk
for SJS and TEN of one per 100,000 new users or less
during the initial 8 weeks of therapy. The excess risk of SJS
and TEN during an initial 8 week period of use for the propi­
onic acid derivatives and diclofenac is probably less than
one-tenth as high.

A comparison of the relative risk of NSAID with
different usage patterns is difficult. The risk of SJS and TEN
appears to be highest for most drugs during the initial weeks
of UeatilielIt9:--'fln;(Jermani~..e~nt1fiesexposure ih­
defined daily doses. As a result, the relative risk of drugs
such as antiepileptics used on a longterm basis are likely to
be underestimated relative to drugs such as antibiotics and
NSAID that are often used for shorter courses. When these
biases are considered, our findings suggest that the risks for
SJS and TEN during the initial 8 weeks of oxicam use are
likely to be comparable to those for carbamazepine anG
allopurinol.

The risk of SJS and TEN in association with various
NSAID should be considered along with the risk of other
toxicities associated with NSAID use. Together, this infor­
mation is helpful in determining whether the differences in
risk of SJS and TEN among NSAID should be a clinically
important consideration in determining the optimal NSAID
in the individual patient. Data collection for our study was
completed before the introduction of the COX-2 specific
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inhibitors. For NSAID of the types assessed here, the inci­
dence of ulcer complications and symptomatic gastroin­
testinal (GI) ulcers 6 months after use is likely to exceed
5%19,20. For oxicams, the NSAID with the highest risk, we
estimate the risk is about one per 100,000 or less during an
8 week initial course of therapy. In Denmark, only 30/0 of
deaths attributable to NSAID use were dermatological reac­
tions21 . Therefore, compared to the risks of GI toxicity, the
excess risk of SJS and TEN in association with pre-COX-2
specific inhibitors is very low. The risk of SJS and TEN does
not increase greatly with age6, but 01 side effects associated
with NSAID do increase with age21 . Although other safety
and efficacy considerations should in most cases govern the
choice among alternative NSAID, differences in SJS and
TEN should also be considered. However, 01 risks should
be the primary risk consideration in prescribing the NSAID
agents assessed in this report, particularly among older
persons. Although infrequent, given the severity and life­
threatening potential of SJS and TEN and the substantial
incidence of other cutaneous side effects .of NSi\ID ­
including urticaria and morbilliform reactions - patients
should be warned to discontinue NSAID should they
develop any rash, fever without an alternative explanation,
or mucosal symptoms l ,2,7.
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