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ABSTRACT
Stevens-Johnson syndrome (SJS) is a severe cutaneous eruption

that can be a life-threatening emergency. Previously, we have
reported our favorable experience in treating 54 patients with SiS
with systemic corticosteroids. We continued our prospective anal-
ysis of consecutive patients with SJS treated with corticosteroids.
Possible etiologic factors and clinical outcomes of the patients are
described. All 13 patients improved with initiation of systemic
corticosteroid therapy. There was no mortality or permanent se-
quelae attributable to SJS. Drugs were the offending agents in all
13 cases. There was one death unrelated to SJS. In conclusion,
prompt treatment with systemic corticosteroids reduces morbidity
and improves outcome of SiS patients. This analysis extends our
series to 67 consecutive patients with SJS who were treated with
corticosteroids and had afavorable outcome. (Allergy and Asthma
Proc 21:101-105, 2000)
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Stevens-johnson syndrome (SJS) is a severe mucocutane-ous eruption that can feature visceral involvement and
cause significant morbidity and mortality. Both infectious
agents and medications can cause SIS. The immunopathogen-
esis of SJS is believed to involve keratinocyte apoptosis, a
scenario similar to graft versus host disease.I,2 Just as graft
versus host disease (GVHD) is steroid responsive, so is SJS,
SJS must be distinguished from toxic epidermal necrolysis

(TEN), which is a more severe reaction featuring epidermal
necrosis covering greater than 30% of the total body surface
area? TEN also features extensive CD8+ T cell mediated
keratinocyte necrosis; however, unlike SJS and GVHD, it has
not been observed to improve with systemic corticosteroids,4
Previously, we have reported our favorable experience in

treating 54 patients with SJS with systemic corticoste-
roids.s-s This report extends our prospective analysis of SJS
cases treated with corticosteroids. In all 13 new cases in this
report, systemic corticosteroids were efficacious when
given in appropriate doses early in the course of the erup-
tion. We do not believe that patients with widespread epi-
dermal necrosis benefit from corticosteroids; therefore, pa-
tients with TEN are excluded from this prospective analysis.

MATERIALS AND METHODS

Thirteen consecutive patients with SJS were evaluated
by the Allergy-Immunology (AlI) Division during a

3Y2 year period from December 1994 to June 1998. Patients
were seen in consultation at Northwestern Memorial Hos-
pital or the Veterans Affairs Chicago Health Care System,
Lakeside Division, Chicago, Illinois. All patients were man-
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TABLE I

Characteristics of Cases of Stevens-Johnson Syndrome Treated with Corticosteroids

Patient Days Before Initial
Sex/Age % Skin Bullous Mucosal* Visceral Onset of Corticosteroid
(yrs) Involvement Lesions Lesions Involvement Suspected Drugs Corticosteroids DoselDayt

1 F (51) 80 E,O Liver Clindamycin I M 0.24 g
2 M (70) 75 + E,O Piperacillin; 2 M 0.12 g

Ciprofloxacin;
Metronidazole;
Vancomycin

3 M (45) 70 E,O Liver Trimethoprim 11:j: P 0.03 g
sulfamethoxazole 14 M 0.24g
(TMP-SMX)

4 M (44) 50 E,O Liver Phenytoin; 2 M 0.24 g
Phenobarbital

5 F (72) 50 a Liver Sertraline 7 M 0.24g
6 M (69) 40 E Liver Amoxicillin- 3 M 0.24 g

clavulanate
7 M (36) 40 a Liver Trimethoprim I M 0.24 g

Kidney
8 M (76) 70 + E,O Amoxicillin- 3 M 0.24 g

clavulanate;
TMP-SMX;

Phenobarbital
9 M (33) 50 E,O Liver TMP-SMX 3:j: P 0.015 g

10 M 0.24 g
10 F (44) 80 E,O Phenytoin; 7 M 0.24 g

Vancomycin;
Cephalexin

11 F (59) 30 O,R Colon Vancomycin 7 M 0.24g
12 M (35) 80 E,O,U,R Zidovudine; 4 M 0.24 g

Nevirapine;
13 F (32) 50 a Liver Vancomycin 1 P 0.06 g

*E, eye; 0, oral; U, urethral; R, rectal.
tM, methylprednisolone; P, prednisone.
:tOn oral prednisone prior to initiation of IV methylprednisolone.

aged by NI Division physicians until full recovery. The
criteria for diagnosis of SIS included an extensive maculo-
papular cutaneous eruption with involvement of at least two
mucosal surfaces or one mucosal surface and visceral in-
volvement.9 Visceral involvement implied hepatic, gastro-
intestinal, or renal impairment. The possible precipitating
cause, extent of skin and mucosal involvement, and labo-
ratory findings were evaluated in all patients. The minimum
laboratory investigation included a complete blood count
with differential, serum electrolytes, liver function tests
(LFTs), and urinalysis (U/A). Abnormal values were mon-
itored serially. Skin biopsies were obtained in three of the
13 cases. Ophthalmology consultation was sought in all
patients with ocular involvement. Possible etiologic drugs
were stopped at presentation. Intravenous methylpred-
nisolone at doses of 160-240 mg per day was initiated at
diagnosis. The corticosteroid dose was reduced when ex-
amination demonstrated a response to therapy. On discharge
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from the hospital, patients were managed in the NI out-
patient clinic until full recovery.
A placebo-controlled study was considered unethical to

perform because in our earlier series of SIS patients, pre-
mature tapering of systemic corticosteroids had resulted in
recrudescence of cutaneous lesions.

RESULTS

Clinical Characteristics

Eight males and five females are reported in this series.
Extent of skin involvement ranged from 30 to 80%.

Bullous lesions were present in two patients. The oral cavity
was affected in 12 of the 13 patients with ulcers and erosions.
Nine of the 13 patients also had ocular involvement ranging
from mild conjunctival hyperemia to marked injection. No
corneal involvement was noted. Nine patients had temperature
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TABLE II

Laboratory Results

Laboratory investigations revealed eight patients with
abnormal LFTs and one patient with hematuria. Three

patients were noted to have elevated leukocyte count during
the initial evaluation ranging from 10 K/mm3 to 22 K/mm3.
All findings normalized on recovery.

procedure. His family elected to pursue palliative care in-
stead of surgical options. The death was not attributable to
SJS or corticosteroid administration, as the skin lesions had
almost completely resolved at the time of his death.
Two patients (3 and 9) were treated initially with 15 and 30

mg prednisone, respectively, without improvement. However,
there was dramatic improvement of their symptoms with ini-
tiation of higher doses of methylprednisolone at 0.24 g a day.
In patient 9, the steroid dose was reduced by the primary care
physician on Day 3 of methylprednisolone, which resulted in
worsening of the skin eruption. The eruption improved rapidly
with reinitiation of higher dose methylprednisolone. There was
complete resolution without recurrence of symptoms when the
corticosteroids were reduced slowly.
Patient I 1 presented with a generalized erythematous erup-

tion, watery diarrhea, and fever to 102°F. She had received
vancomycin for the preceding 5 weeks for treatment of osteo-
myelitis. A flexible sigmoidoscopy revealed erythematous and
friable mucosa with submucosal hemorrhages, which was con-
sidered consistent with drug related injury. Stool cultures and
Clostridium difficile toxin were negative. Her diarrhea and skin
eruption started improving within 3 days of discontinuing
vancomycin and initiating methylprednisolone.

DISCUSSION

SJS can be a life-threatening condition with a mortality rate
of about 5%.10 It features various extent of mucocutane-

ous involvement with dusky to violaceous maculopapular le-
sions. Lesions may feature subepidermal separation resulting
in the evolution of bullous lesions as seen in two of our
patients. Mucosal lesions range from hyperemia to frank ero-
sions and may be very painful. Complications from SJS can
include death, secondary bacterial infections, permanent ocular
damage, dysphagia, and extensive skin disfigurement. Esoph-
ageal, renal, pulmonary, and liver involvement may occur.9•11

Although SJS has been associated with infections, drugs are
implicated in the majority of cases.3·12 SJS typically occurs
within the flfSt 1 to 3 weeks of exposure to the offending drug.
Onset may be especially precipitous when the patient is reex-
posed to a known offending agent.9 This was seen in Patient 1
of this series, in whom initial exposure to c1indamycin had
evolved into SJS. Inadvertent reexposure resulted in rapid
onset of SJS after only two doses.
SJS is thought to be immunologically mediated through cell

mediated responses. Evidence is accumulating that keratino-
cyte destruction is caused by CD8+ T cells, which are the
predominant inflammatory cells in the epidermis in bullous
drug exanthems, SJS, and TEN.13-16 One study has found
up-regulation of adhesion molecule expression in the epider-
mis of erythema multiforme patients. 17 These molecules, such
as ICAM 1 on keratinocytes, facilitate recruitment of T cells to
the epidermis. Perforin, a cytoplasmic peptide contained in
cytotoxic T cells, also has been demonstrated in the dermis of
SJS patients. I Perforin can damage target cell membranes and
allow other granules such as granzymes access to the target
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Cutaneous Locations and Visceral Involvement of
Patients in Previous Four Series5-8

Number of
Patients
(n = 54)
27Bullous Lesions

Mucosal Lesions
Ocular
Oral
Nasal
Urethral
Vaginal
Rectal

Visceral Involvement
Liver
Kidney
Lung

Full Recovery

Patient Outcomes

All patients recovered from SJS with systemic corticoste-
roid therapy (Table ill). None of the patients developed

sepsis or any complications from the corticosteroids. There
was no mortality or permanent sequelae related to SJS.
Patient 2 had undergone surgery for esophageal perfora-

tion. He developed SJS most likely from antibiotics given
perioperatively. Treatment with steroids resulted in im-
provement of his skin lesions over 3 weeks. Forty-two days
after surgery, he died from a recurrent hemothorax. The
hemothorax was thought to be a complication of his surgical

elevations from 99° to 103°F. Clinical characteristics of the
patients are presented in Table I.
Identification of a single precipitating factor was not

possible in five patients because they were on multiple
possible offending medications. Nine of the 13 patients
were receiving antibiotics which most likely precipitated the
cutaneous eruptions. One patient was being treated with
both phenytoin and phenobarbital at the time of diagnosis of
SJS. Two patients were receiving both antibiotics and an
anticonvulsant at presentation, and it is unclear as to which
agent was responsible for the SJS.
Table II summarizes the location of the cutaneous lesions

and visceral involvement of the 54 patients with SJS pre-
viously reported by the AlI Division.5-8
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TABLE III

Outcome of Patients in Table I Treated with Corticosteroids

Patient

2

3

4

5

6

7

8

9

10

11

12

Outcome

Recovery

Resolution of skin lesions

Recovery

Recovery

Recovery

Recovery

Recovery

Recovery except for mild
hyperpigmentation

Recovery

Recovery

Recovery

Recovery

Comment

History of SIS from clindamycin 3 years previously. On repeat exposure to
clindamycin developed fever to 103°F and an eruption within 24 hours.

Death from surgical complication. Not attributable to SIS or corticosteroid
administration.

HIV +; Reversal of fever in 24 hours. Patient was placed on prednisone 30
mg daily for 3 days before AlI evaluation.

Patient received methylprednisolone and amoxicillin-clavulanate for a
chronic bronchitis exacerbation. On reduction of the corticosteroid dose,
skin eruption started and progressed on discontinuation of corticosteroid.
Eruption resolved with restarting methylprednisolone at a higher dose
and reducing the dose slowly.

HIV +; Presented with fever of 102°F and diarrhea. U/A revealed red
blood cells. There was dramatic resolution of symptoms with
methylprednisolone alone. History of sulfa allergy in childhood.

Presented with fever and leukocytosis. All cultures were negative. Skin
biopsy consistent with SIS. Fever and leukocytosis resolved in I day.

Presented with abdominal pain, hemoptysis, pleuritic chest pain, fever, and
malaise. All cultures were negative. Chest x-ray was normal. Gastric
lavage revealed minimal blood. Skin biopsy consistent with SIS. He was
being treated with prednisone 5 mg TID for 3 days by his internist. He
improved with methylprednisolone.

Fever and leukocytosis reversed within 1 day of corticosteroids.

Presented with watery diarrhea and fever. Biopsy of rectal mucosa
consistent with drug injury. Dramatic reversal of symptoms on
discontinuing vancomycin and starting methylprednisolone.

mv +; Complained of dysuria and rectal pain without hematuria or
diarrhea. All laboratory findings including an U/A were normal.
Symptoms began to resolve within 2 days of initiation of corticosteroids
and discontinuation of mv medications.

]3 Recovery

cells. These granules are known to trigger a series of reactions
leading to apoptosis.18 Histopathological specimens from pa-
tients with SIS and TEN have shown epidermal apoptosis.I,19
Another apoptotic mechanism of keratinocyte destruction may
involve Fas-Fas ligand interactions. A recent study has found
high concentrations of soluble Fas ligand in the sera of patients
with TEN,z° Others have reported that cells of the monocyte-
macrophage lineage also have a role in SIS. They may act as
antigen presenting cells and can also cause keratinocyte de-
struction by releasing cytokines such as TNF-a,z I Corticoste-
roids probably suppress the immunological response by inhib-
iting functions of the cytotoxic T lymphocytes and the
macrophages.
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SIS and GVHD share almost identical clinical and his-
tological features.2 They both appear to be mediated by
cytotoxic T cells and mononuclear cells.22 As in SIS, apo-
ptosis in GVHD most likely is mediated through cytotoxic
peptides such as perforin as well as Fas-Fas ligand interac-
tions.22 Cytokines released by mononuclear cells also ap-
pear to be important in the pathogenesis of GVHD.23

GVHD is considered an aberrant immune response by en-
grafted lymphocytes against a foreign host and is clearly
responsive to corticosteroid therapy. As both GVHD and
SIS appear to share a similar immunologic pathogenesis,
and, knowing that GVHD is corticosteroid responsive, we
believe it is reasonable to justify the use of corticosteroids in
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SJS. The improvement of the SJS patients in this senes
treated with corticosteroids supports this notion.
Therapy for SJS includes discontinuation of precipitating

factors as well as local skin and ocular care with early oph-
thalmologic consultation when indicated. Hepatic and renal
function, and fluid balance must be monitored. In addition, we
believe the data from this series support early initiation of
systemic corticosteroids. In all patients treated with systemic
corticosteroids in this report, improvement was observed. No
patients developed sepsis, bacteremia, skin infections, or other
complications attributable to corticosteroids. The eruption
worsened in two patients in whom the corticosteroids were
reduced prematurely. There was dramatic reversal when the
corticosteroids were reinitiated at a higher dose. Therefore, we
believe that, for SJS, early initiation of systemic corticosteroids
reduces morbidity and mortality. The only death occurred in a
patient who developed recurrent hemothorax as a complication
of esophageal surgery.
Overall, the use of corticosteroids for SJS remains con-

troversial. Some reports in the literature suggest an increase
risk of complications with corticosteroid therapy.24-28 In
particular, they note pneumonia, sepsis, and gastrointestinal
hemorrhages. In some of these reports, there was no differ-
entiation made between patients with SJS versus those with
TEN. In addition, the complications suggested in these
reports may actually be complications of SJS itself. In some
of these cases, the corticosteroids may not have been started
in a timely manner or in adequate doses. Inadequate dosing
may not have sufficient antiinflammatory action as seen in
Patients 3 and 9 who were receiving low dose prednisone
before evaluation by the All division. They had dramatic
reversal of their manifestations when higher doses of meth-
ylprednisolone were used. The efficacy of corticosteroids
was reported recently in a prospective pediatric trial of
treatment of SJS with and without corticosteroids.29

In summary, this prospective analysis of 13 patients ex-
tends our series to 67 patients with SJS who were treated
with systemic corticosteroids. Our observation has been
improved outcome with no increase in complications in
these patients. We believe that SJS is a steroid responsive
condition and systemic corticosteroids benefitted these pa-
tients and hastened their recovery.
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Hoechst Manon Roussel, Inc.
Kansas City, MO 64137 USA
US Patents 4,254,129; 5,375,693; 5,578,610.
allb0498b

®

Hoechst Marion Roussel

HOIl&hst-

• Incidence of drowsiness with Allegro in clinical trials was
similar to placebo (1.3% vs 0.9%)

• No label precautions against driving

• Allegro is authorized by the FAA for use by pilots and air
traffic controllers

• Allegro provides powerful symptom relief under extremely
high pollen levelsI

• Fastaction with symptomatic relief at 60 minuteseven
under extreme pollen conditions 1

• Allegro is nonsedating at 2, 3, even 4 times the
recommended dose2*

elm, Hoechst IVlorion Rovml, Inc. Printed in U.S.A.
9B24770 I/3799IB

'There is no evidence thol doses higher thon the recommended dose ore more effective in relief of seasonal
allergic rhinitis.

References: 1. Day JH, Briscoe Mp, Welsh A, el 01 Onsel of aclion, eHicacy, and safety of 0 single dose of
fexofenodine hydrochloride for ragweed allergy using on environmentol exposure unit. Ann Allergy kthma
Immunal. 1997;79:533-540.2. Bernstein DI, Schoenwetter WF, Nothan RA, Storms W, Ahlbrandt R, MosonJ
Efficacy and safety of fexofenodine hydrochloride for trealmenl of seasonal allergic rhinilis. Ann Allergy Asthma
Immunol. 1997;79:443-448.

Pleose see brief summary of prescribing informolion ot right.
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