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ABSTRACT

Background. Toxic epidermal necrolysis (TEN) is a severe systemic disease that affects the skin and mucosa, with a mortality
rate above 30%. Pharmaceutical drugs are the main causal agents of this reaction, with most cases being largely associated
with phenytoin. There is no generally accepted treatment for TEN. The administration of systemic corticosteroids combined
with human intravenous immunoglobulin (IVIG) may be a possible adjuvant therapy.

Case presentation. A 72-year-old patient who received phenytoin for four weeks as a prophylactic treatment after undergoing
surgery to drain a chronic subdural hematoma developed TEN-compatible symptoms, which prompted treatment with
methylprednisolone (1 g/day for 3 days) combined with IVIG (0.5 gr/kg/day for 5 days), with favorable response.
Conclusion. Our patient’s response to the combination of corticosteroids and IVIG was favorable. However, due to the nature
of this report, the function this combination of drugs has must be further researched.
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oxic epidermal necrolysis (TEN) is a severe systemic

disease that affects the skin and mucosa, with a

mortality rate above 30%.! Its main symptoms are
extended necrosis and epidermal detachment. Together with
Stevens-Johnson syndrome (SJS) it forms a spectrum of
disease, on which each case is classified according to the
percentage of detached skin: <10% SJS, 10-30% SJS/TEN
concurrence, and >30% TEN.

The exact mechanism of toxic epidermal necrolysis is
unknown; however, one theory suggests that abnormalities
in some patients’ drug metabolism (e.g.: the lack of
elimination of reactive metabolites) causes a T-cell-mediated
cytotoxic reaction against keratinocyte-presented drug
antigens. CD8+ T cells have been identified as a key agent in
the formation of blisters.?

Pharmaceutical drugs are the main causal agents of this
reaction,?> with TEN being largely associated with phenytoin.®

There is no generally accepted adjuvant pharmaceutical
treatment for this disease, but various immunosuppressive
or immunomodulating agents have been used to treat
TEN based on varying levels of empirical evidence, such as
systemic corticosteroids, intravenous immunoglobulin (IVIG),’
ciclosporin,® plasmapheresis,’ and anti-tumor necrosis
factor (TNF).!°

The case of a patient suffering from secondary TEN
after being treated with phenytoin is presented. Her response
was favorable after treatment with systemic corticosteroids
and IVIG.

I CLINICAL CASE
A 72-year-old female patient with a history of

hypothyroidism, hypertension, myocardial ischemia and
myelodysplasia was on phenytoin (100 mg every 6 hours) as
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a prophylactic outpatient treatment after undergoing surgery
to drain a chronic subdural hematoma one month prior. She
came to the emergency ward after developing a pruritic
maculopapular rash in her upper and lower limbs, which
progressively spread, along with facial and mucosal edema
accompanied by dysphonia and odynophagia in the previous
48 hours, which prompted her admission. During the
physical examination, confluent lesions and blisters were
observed, which caused erosions in her face, chest and limbs.
Her mucosa was also affected, presenting blood-serum
slough. She was also positive for Nikolsky’s sign, with 30%
of her superficial epidermal tissue being compromised
(Fig. 1 and 2).

The case was initially diagnosed as phenytoin-induced
angioedema, and the prescribed treatment was intravenous
(IV) hydrocortisone (200 mg every 6 hours), diphen-
hydramine (50 mg every 8 hours) and parenteral hydration.
Since the patient’s condition did not improve, 1 mg/ml
intradermal bolus adrenaline was administered. The

ophthalmic exam was normal. The patient developed

b

persistent fever; therefore, blood and urine samples were
taken (no posterior bacterial growth), and vancomycin and
cefepime were administered as an antibiotic empiric
treatment. The skin biopsy showed evidence of keratinocyte
necrosis, vacuolar degeneration of the basal layer and
subepidermal blistering, which were compatible with TEN.
Both the Naranjo algorithm and the TEN-specific drug
causality algorithm (ALDEN) showed probable causality
for phenytoin (7 “probable” and 6 ‘“highly probable”,
respectively).

In view of the seriousness of the case, on the fourth day
of hospitalization it was decided to administer IVIG (0.5
gr/kg/day for five consecutive days), and methylpredni-
solone (1 g/day IV for three days). The patient responded
favorably, with lesion regression, no new tissue being
compromised, and full mucosa recovery (Fig. 3 and 4). The
National Administration of Drugs, Food and Medical
Devices (ANMAT, as per the Spanish acronym) was
informed of the adverse drug reaction and the patient was
discharged after 30 days.

Figures 1 and 2. Day 1. Confluent erythema and blister sores combined with erosions and necrosis can be seen on face, torso, and limbs.

Figures 3 and 4. There is a noticeable improvement on the erythema and denudation.
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I DISCUSSION

While the case reported is an isolated one, it is a useful
observational account regarding TEN treatment with
systemic corticosteroids combined with IVIG. Despite
that the route of administration (oral vs. IV), dosage, time,
and duration of the treatment are not clear, and that
immunoglobulin is not recommended as a monotherapy, the
combination of IVIG and corticosteroids should be further
studied.

TEN-suspected patients must be immediately examined
in a medical facility in order to reach a definitive diagnosis,
evaluate the seriousness of the case and its prognosis,
determine a causal agent and implement the appropriate
treatment. The prognosis can be improved by rapidly
identifying and removing the causal agent. In a 10-year
observational study of 113 TEN or SJS patients, the early
discontinuation of the causal drugs with short half-lives
reduced the risk of death by 30% for each day before the
development of blisters and erosions (odds ratio [OR] 0.69;
95% CI: 0.53-0.89)."" However, drugs with longer half-lives
were linked to higher death risk, regardless of early or late
discontinuation (OR 4.9; 95% CI: 1.3-18.9). This difference
between drugs with short and long half-lives may be a result
of the drug or the substrate that caused the reaction still
being active, despite the discontinuation.

In our case at hand, the suspected causal drug was
discontinued immediately while trying to determine the
causal agent. As for the determination of causality, the
timeline and suspected agent must be taken into account.
Most treatments with TEN-inducing drugs are started 5 to
28 days (sometimes up to two months) before any symptoms
develop.? This is consistent with our patient, who started her
treatment 4 weeks prior. Furthermore, most TEN cases are
triggered by a handful of high-risk medications,*> phenytoin
being one of them. A number of algorithms to determine
drug causality have been created. The Naranjo algorithm is
widely known in the field of pharmacovigilance, but to
determine the causal drug of this adverse reaction, the
ALDEN score has been specifically applied. In this case,
both algorithms (Naranjo and ALDEN) have determined
phenytoin as a probable or highly probable cause of TEN.

Regarding TEN-specific treatment, there is limited
evidence that adjuvant treatments are beneficial, and none
can be conclusively recommended. Nevertheless, the results
of different meta-analysis suggest that treatment with
ciclosporin, etanercept, systemic corticosteroids, and a
combination of IVIG and systemic corticosteroids may be
potentially beneficial. In our patient’s case, due to a lack of

availability of ciclosporin and etanercept, IVIG and systemic
corticosteroids was the treatment of choice. This com-
bination has been investigated in only a handful of studies,
which are summarized in Table 1.

In Micheletti et al.’s research (2018) on SJS/TEN
hospitalized patients, the standardized mortality ratio (SMR)
of patients that were administered systemic corticosteroids
(average daily dose of 148 mg of prednisone) and IVIG
(average dosage of 1 g/kg/day for three days) was lower than
the SMR of the populations who received corticosteroids
alone, IVIG alone, or supportive care alone.'?

In the propensity-matched study of Yang et al. (2022),
there was no difference in the SMR of the two groups.
Nevertheless, in contrast with corticosteroid monotherapy,
the combined therapy was linked to shorter hospitalization
times (-3.37 days) and a lower rate of skin infection.!

In Jagadeesan et al.’s non-randomized study (2013), all
36 TEN patients were administered small doses of IVIG
(0.2 to 0.5 g/kg) and intravenous dexamethasone (0.1 to 0.3
mg/kg/day, gradually reduced within one or two weeks), or
dexa-methasone alone. Differences in SMR were significant.!¢

In Schneck et al. (2008), 35 patients were treated with
IVIG alone and 40 with IVIG combined with systemic
corticosteroids.’> The IVIG dose ranged between 0.7 and
2.3 g/kg and was administered during one to seven days.
Gross mortality rate was 18% in the group treated with
corticosteroids alone and 18% as well in the group treated
with IVIG and corticosteroids.

In Zhu et al.’s research on TEN patients (2012), 39
patients were treated with 0.4 g/kg of IVIG for five days
combined with 1.5 mg/kg methylprednisolone for three to
five days, and 22 were administered methylprednisolone
alone. Differences in SMR were not significant.!s

Yang et al. (2009) compared 65 patients over a period of
14 years. 45 patients were treated with corticosteroids (1 to
1.5 mg/kg/day of methylprednisolone), and 20 were treated
with IVIG (2 g/kg for five days) and corticosteroids (1 to 1.5
mg/kg/day of methylprednisolone). There was no statistical
difference in mortality between the two groups.'’

Chen et al. (2010) conducted a similar study, comparing
patients treated with corticosteroids (n = 58) and patients
treated with IVIG and corticosteroids (n = 24) and did not
find any significant difference between the SMR of the two
groups.!?

By analyzing these studies, it is possible to conclude that
a combination of corticosteroids and IVIG can be more
effective than those two administered separately. However,
given the nature of said studies, the small number of patients,
their single-centered and retrospective nature, as well as the
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TABLE 1. Summary of the main studies on TEN adjuvant treatment with corticosteroids alone versus treatment with corticosteroids

+ IVIG.
SMR
Study Study type Year Total N
Corticosteroids Corticosteroids + IVIG
Micheletti et al. Multlcent_er o . o 1.
(USA) retrospective 2018 377 0.72 [95% Cl: 0.48-0.89] 0.52 [95% Cl: 0.21-0.79]
observational
Yang et al Single-center
(C?ﬂna) : retrospective 2022 145 0.75 [95% Cl: 0.00-1.76] 0.38 [95% Cl: 0.00-0.91]
observational
Jagadeesan et al Sligle-@siiey
9 (et ’ prospective 2013 36 0.63 [95% Cl: 0.00-1.34] 0.18 [95% Cl: 0.00-0.54]
observational
Schneck et al. Multlcent_er Authors report 18% gross ~ Authors report 18% gross
retrospective 2008 35 . .
(Germany and France) . mortality rate mortality rate
observational
Zhu et al Single-center
Wifire) : retrospective 2012 55 0.93 [95% Cl: 0.11-1.75] 0.54 [95% Cl: 0.07-1.01]
observational
vana et al Single-center
(C?lina) ’ retrospective 2009 65 1.16 [95% Cl: 0.56-2.13] 0.85 [95% Cl: 0.18-2.5]
observational
Chen et al Single-center
(China) ’ retrospective 2010 82 0.48 [95% Cl: 0.08-1.92] 0.57 [95% Cl: 0.32-1.91]

observational

diverse characteristics of the patients, the different corticoids
used, and systemic dosages and duration of the treatments it
is only possible to assign their findings a hypothetical status
that needs to be confirmed by further randomized and
controlled research.

Our patient’s case is compliant with the treatment
guidelines and serves as additional experience describing that
the treatment combining corticosteroids + IVIG caused a
favorable response and the patient’s discharge.

I CONCLUSION

Our the
corticosteroids and IVIG was favorable. However, since

patient’s response to combination of
this is a case report, the function this combination of drugs

has must be further researched.

Conflicts of interest
The authors declare no conflicts of interest.

REFERENCES

1 Sekula P, Dunant A, Mockenhaupt M, Naldi L, Bouwes
Bavinck JN, Halevy S, Kardaun S, Sidoroff A, Liss Y,
Schumacher M, Roujeau JC. Comprehensive Survival
Analysis of a Cohort of Patients with Stevens—Johnson
Syndrome and Toxic Epidermal Necrolysis. J Investig
Dermatol. 2013 May;133(5):1197-204. Available from:
https://doi.org/10.1038/jid.2012.510

2 Sassolas B, Haddad C, Mockenhaupt M, Dunant A,
Liss Y, Bork K, Haustein UF, Vieluf D, Roujeau JC, Le
Louet H. ALDEN, an algorithm for assessment of
drug causality in Stevens-Johnson Syndrome and toxic
epidermal necrolysis: comparison with case-control
analysis. Clin Pharmacol Ther. 2010 Jul;88(1):60-8.

Available from: https://doi.org/10.1038/clpt.2009.252

3  Roujeau JC, Kelly JP, Naldi L, Rzany B, Stern RS,
Anderson T, Auquier A, Bastuji-Garin S, Correia O,
Locati F, et al. Medication use and the risk of Stevens-
Johnson syndrome or toxic epidermal necrolysis. N
Engl J Med. 1995 Dec 14;333(24):1600-7. Available
from: ttps://doi.org/10.1056/NEJM199512143332404

4  Mockenhaupt M, Viboud C, Dunant A, Naldi L, Halevy
S, Bouwes Bavinck JN, Sidoroff A, Schneck J, Roujeau
JC, Flahault A. Stevens-Johnson syndrome and toxic
epidermal necrolysis: assessment of medication risks with
emphasis on recently marketed drugs. The EuroSCAR-
study. J Invest Dermatol. 2008 Jan;128(1):35-44. Available
from: https://doi.org/10.1038/5j.jid.5701033

www.thepoisonjournal.com | Cite as: Poison 2024; 1(2):57-61 | DOI: 10.62129/NBIK1402 60



the poison’

10

11

12

61

2024 | Vol. 1| No. 2: 57-61

Wang YH, Chen CB, Tassaneeyakul W, Saito Y, Aihara
M, Choon SE, Lee HY, Chang MM, Roa FD, Wu CW,
Zhang J, Nakkam N, Konyoung P, Okamoto-Uchida
Y, Cheung CM, Huang JW, Ji C, Cheng B, Hui RC,
Chu CY, Chen YJ, Wu CY, Hsu CK, Chiu TM, Huang
YH, Lu CW, Yang CY, Lin YT, Chi MH, Ho HC, Lin
JY, Yang CH, Chang YC, Su SC, Wang CW, Fan WL,
Hung SI, Chung WH; Asian Severe Cutaneous
Adverse Reaction Consortium. The Medication Risk
of Stevens-Johnson Syndrome and Toxic Epidermal
Necrolysis in Asians: The Major Drug Causality and
Comparison With the US FDA Label. Clin Pharmacol
Ther. 2019 Jan;105(1):112-120. Available from:
https://doi.org/10.1002/cpt.1071

The RegiSCAR Project. Available from:
http://www.regiscar.org/index.html

Bachot N, Revuz J, Roujeau JC. Intravenous im-
munoglobulin treatment for Stevens-Johnson syndrome
and toxic epidermal necrolysis: a prospective noncom-
parative study showing no benefit on mortality or pro-
gression. Arch Dermatol. 2003 Jan;139(1):33-6. Available
from: https://doi.org/10.1001/archderm.139.1.33
Valeyrie-Allanore L, Wolkenstein P, Brochard L,
Ortonne N, Maitre B, Revuz J, Bagot M, Roujeau JC.
Open trial of ciclosporin treatment for Stevens-Johnson
syndrome and toxic epidermal necrolysis. Br J
Dermatol. 2010 Oct;163(4):847-53. Available from:
https://doi.org/10.1111/5.1365-2133.2010.09863.x
Chaidemenos GC, Chrysomallis F, Sombolos K,
Mourellou O, Ioannides D, Papakonstantinou M.
Plasmapheresis in toxic epidermal necrolysis. Int J
Dermatol. 1997 Mar;36(3):218-21. Available from:
https://doi.org/10.1046/j.1365-4362.1997.00192.x
Wang CW, Yang LY, Chen CB, Ho HC, Hung SI, Yang
CH, Chang CJ, Su SC, Hui RC, Chin SW, Huang LF,
Lin YY, Chang WY, Fan WL, Yang CY, Ho JC, Chang
YC, Lu CW, Chung WH,; the Taiwan Severe
Cutaneous Adverse Reaction (TSCAR) Consortium.
Randomized, controlled trial of TNF-a antagonist in
CTL-mediated severe cutaneous adverse reactions. J
Clin Invest. 2018 Mar 1;128(3):985-996. Available
from: https://doi.org/10.1172/JCI193349
Garcia-Doval I, LeCleach L, Bocquet H, Otero XL,
Roujeau JC. Toxic epidermal necrolysis and Stevens-
Johnson syndrome: does early withdrawal of
causative drugs decrease the risk of death? Arch
Dermatol. 2000 Mar;136(3):323-7. Available from:
https://doi.org/10.1001/archderm.136.3.323
Micheletti RG, Chiesa-Fuxench Z, Noe MH, Stephen
S, Aleshin M, Agarwal A, Boggs J, Cardones AR,
Chen JK, Cotliar J, Davis MDP, Dominguez A, Fox
LP, Gordon S, Hamrick R, Ho B, Hughey LC, Jones
LM, Kaffenberger BH, Kindley K, Kroshinsky D,

13

14

15

16

17

18

Kwong BY, Miller DD, Mostaghimi A, Musiek A,
Ortega-Loayza AG, Patel R, Posligua A, Rani M,
Saluja S, Sharon VR, Shinkai K, John JS, Strickland
N, Summers EM, Sun N, Wanat KA, Wetter DA,
Worswick S, Yang C, Margolis DJ, Gelfand JM,
Rosenbach M. Stevens-Johnson Syndrome/Toxic
Epidermal Necrolysis: A Multicenter Retrospective
Study of 377 Adult Patients from the United States. J
Invest Dermatol. 2018 Nov;138(11):2315-2321. Available
from: https://doi.org/10.1016/j.jid.2018.04.027.
Erratum in: J Invest Dermatol. 2019 Feb;139(2):495-496.
Available from: https://doi.org/10.1016/j.jid.2018.11.013
Yang L, Shou YH, Li F, Zhu XH, Yang YS, Xu JH.
Intravenous Immunoglobulin  Combined With
Corticosteroids for the Treatment of Stevens-Johnson
Syndrome/Toxic Epidermal Necrolysis: A Propensity-
Matched Retrospective Study in China. Front
Pharmacol. 2022 Jan 18;12:750173. Available from:
https://doi.org/10.3389/fphar.2021.750173
Jagadeesan S, Sobhanakumari K, Sadanandan SM,
Ravindran S, Divakaran MV, Skaria L, Kurien G. Low
dose intravenous immunoglobulins and steroids in toxic
epidermal necrolysis: a prospective comparative open-
labelled study of 36 cases. Indian J Dermatol Venereol
Leprol. 2013 Jul-Aug;79(4):506-11. Available from:
https://doi.org/10.4103/0378-6323.113080

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 Jan;58(1):33-40. Available from:
https://doi.org/10.1016/j.jaad.2007.08.039

Zhu QY, Ma L, Luo XQ, Huang HY. Toxic epidermal
necrolysis: performance of SCORTEN and the score-
based comparison of the efficacy of corticosteroid
therapy and intravenous immunoglobulin combined
therapy in China. J Burn Care Res. 2012 Nov-
Dec;33(6):€295-308. Available from:
https://doi.org/10.1097/BCR.0b013e318254d2ec
Yang Y, Xu J, Li F, Zhu X. Combination therapy of
intravenous immunoglobulin and corticosteroid in the
treatment of toxic epidermal necrolysis and Stevens-
Johnson syndrome: a retrospective comparative study
in China. Int J Dermatol. 2009 Oct;48(10):1122-8.
Available from: https://doi.org/10.1111/j.1365-
4632.2009.04166.x

Chen J, Wang B, Zeng Y, Xu H. High-dose intravenous
immunoglobulins in the treatment of Stevens-Johnson
syndrome and toxic epidermal necrolysis in Chinese
patients: a retrospective study of 82 cases. Eur J
Dermatol. 2010 Nov-Dec;20(6):743-7. Available from:
https://doi.org/10.1684/¢jd.2010.1077

www.thepoisonjournal.com | Cite as: Poison 2024; 1(2):57-61 | DOI: 10.62129/NBIK1402



	03-MELINA

