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Abstract: D-penicillamine is used as the mainstay of chelation therapy for Wilson’s disease and for heavy metal intoxication.
D-penicillamine itself has been noted to cause several systemic side effects as well as symptoms related to the skin. Common
cutaneous side effects such as acute hypersensitivity reactions, elastic fiber abnormalities, and bullous diseases have been occasionally
described. Herein, we report a case of a 23-year-old Thai female with gold intoxication who developed Stevens—Johnson syndrome
(SJS) following the treatment of D-penicillamine. To our knowledge, D-penicillamine-induced SJS is exceptionally rare. To raise
awareness of potentially fatal cutaneous adverse drug reaction triggered by D-penicillamine, published literature regarding SJS
induced by this agent has also been reviewed. D-penicillamine should be regarded as a possible culprit in patients presenting with
SJS following D-penicillamine administration and should be promptly discontinued.
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Introduction

D-penicillamine or penicillamine (D-f, B-dimethylcysteine), a derivative of penicillin, is an amino acid with a thiol side chain,
a carboxyl group, and an a-amine group.' It has been approved by Food and Drug Administration (FDA) as the mainstay for
chelation therapy in patients with Wilson’s disease, as well as cystinuria, and is considered as a conventional disease-
modifying antirheumatic drug (DMARD).>? As a chelating agent, it is used to treat heavy metal intoxication eg, copper, iron,
mercury, arsenic, and lead.** With its toxic metabolites, D-penicillamine may cause a wide range of clinical adverse effects,
presenting with either extra-cutaneous and cutaneous manifestations or both. Cutaneous reactions could range from auto-
immune or degenerative dermatoses to hypersensitivity reactions. The common adverse events can be categorized according
to their mechanisms into four groups including (1) acute hypersensitivity reactions, (2) dermopathies, (3) autoimmune
disorders, and (4) miscellaneous dermatoses.' However, the occurrence of D-penicillamine-induced SIS is extremely rare
as there are only a few publications in the literature regarding toxic epidermal necrolysis (TEN) or SJIS/TEN induced by this
medication.®” We hereby present a case of SJS that occurred after taking D-penicillamine for the treatment of gold cyanide
intoxication with confirmed enzyme-linked immunosorbent spot (ELISpot) test.

Case Presentation

A 23-year-old Thai female with an underlying disease of major depressive disorder presented to the emergency
department with a complaint of acute onset of high-grade fever, painful oral ulcers, and generalized rash. Thirty-three
days prior to the admission, she was diagnosed as having gold cyanide intoxication due to suicidal attempt. Then, she
received intramuscular dimercaprol as the first anti-dote treatment for a total of 14 days. After clinical improvement,
D-penicillamine was prescribed as the second treatment for detoxication with the initial dosage at 250 mg twice daily for
one week followed by 500 mg twice daily for a couple of weeks. However, on day 12 after receiving D-penicillamine or
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5 days prior to this visit, the patient developed fever and erythematous rash which started on the trunk and extended to
the extremities. She also reported rash progression, sore mouth, and eye pain of 3 day-duration. She denied a history of
previous herpetic infection. On examination, vital signs showed body temperature of 40 degree Celsius, blood pressure of
119/75 mmHg, pulse rate of 112 beats per minute, and respiratory rate of 24 breaths per minute. Dermatologic
examination revealed generalized ill-defined non-blanchable erythematous to dusky red macules coalescing into patches
with some central erosions on the face, trunk, and extremities including palms and soles (Figures 1A, 2 and 3A).
Nikolsky’s sign was positive on the truncal lesions (Figure 1B [inset]). The area of epidermal detachment was 8% of
body surface area. She also had bilateral conjunctival injections (Figure 3A) and multiple oral erosions with some lesions
on the lips having hemorrhagic crusts (Figure 3B). Other examinations were unremarkable. Further ophthalmic evalua-
tion including slit-lamp examination was also within normal limits except for 1-millimeter corneal infiltration with
minimal epithelial defects without punctate epithelial erosions on the right eye which was compatible with an ocular
involvement of SJS.

CE

Figure | Cutaneous manifestation of D-penicillamine-induced Stevens-Johnson syndrome. Clinical features show multiple erythematous to dusky red macules coalescing
into patches on the chest, abdomen (A), and back (B) with positive Nikolsky’s sign (B, inset).

Figure 2 Multiple erythematous to dusky red macules coalescing into patches on the palms (A) and soles (B).
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Figure 3 Facial involvement together with bilateral conjunctival injections (A). Multiple erosions in the oral cavity and lips, some with overlying hemorrhagic crust (B).

Regarding relatively typical clinical presentations including the rash morphology and distribution with positive
Nikolsky’s sign as well as the involvement of two mucosal membranes and systemic symptoms following a history of
administration of the new medication, a provisional diagnosis of SJS was established. Since D-penicillamine was the
only medication that had been continued through the latency period of SJS, it was considered as the most likely culprit
and therefore immediately withheld. As for fever, infectious evaluations including blood, sputum, urine samples, and
chest radiography were performed but later indicated no sources of infection. Complete blood count (CBC) was normal
with no eosinophilia or atypical lymphocytosis. Her liver and renal function test were also unremarkable. The
autoimmune panel revealed fine speckled and nucleolar antinuclear antibodies (ANA) with a titer of 1:80. Infectious
workup revealed negative result for Mycoplasma IgM. Regarding prognosis, the calculated Severity-of-Illness Score for
Toxic Epidermal Necrolysis (SCORTEN) in this patient was 0 on both day 1 and 5 which predicted the mortality rate of
3.2%, whereas the newer prognostic tool, Age, Bicarbonate, Cancer, Dialysis, 10% Body Surface Area (ABCD-10) score
was 0 which predicted a mortality rate of 2.3%.® Intravenous dexamethasone 5 mg every 6 hours was prescribed for
a period of 3 days and then was switched to 5 mg every 8 hours for 2 days. Symptomatic and supportive treatment
including local wound care, and water/electrolyte, as well as nutritional support were provided. Wet dressings with
normal saline and sodium fusidate ointment were applied on the eroded skin, whereas petroleum jelly and xylocaine
viscous were used on the lips and in the oral cavity, respectively. Ophthalmic medications included 0.1% dexamethasone
in balanced salt solution, 0.5% levofloxacin eye drops, and lubricant eye drops. Significant clinical improvement was
observed after 3 days of therapy and the patient was discharged after 1 week of hospitalization when the cutaneous
eruption and the mucosal lesions began to subside. Long-term follow-up did not show any sequelac and the eye
examination showed complete resolution. ELISpot test was positive for D-Penicillamine at a dose of 12.5 microgram/
milliliter (ug/mL), and D-penicillamine plus anti-programmed death ligand 1 antibody (anti-PD-L1) at a dose of 2.5 pg/
mL and 12.5 pg/mL, whereas negative for dimercaprol. The results helped confirm that D-penicillamine was the
causative agent for her condition.

Discussion

SJS is a rare life-threatening mucocutaneous reaction, which is considered as a variant of epidermal necrolysis spectrum
including SJS, TEN, and SJS/TEN overlap syndrome. The overall incidence was estimated at 1-6 cases per million
person-years, whereas the overall mortality rate for SIS ranged from 4.8 to 9%.° Epidermal necrolysis is characterized by
acute extensive necrosis and detachment of epidermis and mucosa, where erythematous lesions could appear alongside
epidermal necrosis. The initial presentation are nonspecific flu-like symptoms including fever, malaise, myalgia, cough,
rhinitis, and sore eyes, which usually begin 1-3 weeks after exposure to the drug. Soon after these symptoms, the
cutaneous manifestations occur. In most cases, the mucous membrane is involved, presenting with erythema and painful
erosions of the genital, buccal, and ocular mucosa.'® In this report, our patient first complained of fever, eye discomfort,
and erythematous rash. Her rash progressively worsened and the oral lesions appeared shortly after. All of these features

Clinical, Cosmetic and Investigational Dermatology 2024:17 https: 2411
Dove:


https://www.dovepress.com
https://www.dovepress.com

Anuntrangsee et al Dove

are consistent with the manifestations of SJS. Nevertheless, since D-penicillamine is not a common triggering agent for
epidermal necrolysis, other investigations were done in the initial steps to exclude other cutaneous conditions. Erythema
multiforme major could be considered in this patient due to the palmoplantar and oral involvement but was less likely
since there were no typical target lesions. Negative blood tests for Mycoplasma together with an absence of previous
herpes infection also helped exclude erythema multiforme. Additionally, SJS-like acute cutaneous lupus erythematosus
could be another differential diagnosis in this patient as it commonly affects young females and can present with similar
clinical pictures to SJS.'""'? D-penicillamine-induced systemic and cutaneous lupus erythematosus have also been
reported.” However, the acute onset with rapidly progressive course and extensive mucosal involvement, lack of photo
distributed predilection, and low titer ANA test made this autoimmune condition unlikely.

Drug is the most common identified cause in 80% of patients with SJIS/TEN."* Common offending agents are
aromatic antiepileptic drugs, antibiotics, allopurinol, and nonsteroidal anti-inflammatory drugs (NSAIDs), among
others.'*"'* Newer medications such as immune checkpoint inhibitors or commonly prescribed antimicrobial/antiviral
agents including terbinafine, itraconazole, and acyclovir were also reported.'>'® However, infectious causes such as
Mycoplasma pneumoniae and herpes simplex virus infections have also been documented as a cause of SJS/TEN.'
Recently, the new revised classification of SJS in pediatric patients was established. These blistering cutaneous reactions
were divided into 2 groups based on etiologies and pathogeneses, including drug-induced epidermal necrolysis and
reactive infectious mucocutaneous eruption and have different treatment strategies.”® In our patient, apart from
D-penicillamine, the recent medications also included dimercaprol and gold cyanide, which were prescribed at 32 and
33 days prior to her symptoms, respectively. There are no previous reports regarding dimercaprol induced SIS/TEN;
nevertheless, dimercaptopropane-1-sulfonate (DMPS), which is a water-soluble chemical analog of dimercaprol, has
been reported to cause SIS in children suffering from chronic mercury exposure.”’ Gold itself can induce cutaneous
reactions, eg, pruritus, macules, papules, urticarial rashes, lichen planus-like or pityriasis rosea-like eruptions.’**®
However, to our knowledge, gold has never been reported as a cause of SJS or TEN in the literature. Moreover, both
dimercaprol and gold were ceased at 16 and 32 days prior to the beginning of symptoms, respectively, making both
medications unlikely causes of SJS in this patient. ELISpot also confirmed that D-penicillamine was the causative agent
in the present case. According to the literature, the sensitivity of interferon-gamma (IFN-y) ELISpot for drug confirma-
tion in SJS/TEN was 50% from a study in Thais,>* and 71% in one systematic review with specificity as high as 96%.>

D-penicillamine is d-isomer of dimethylcysteine, a degradation product of penicillin.” Since it has chelating proper-
ties by binding to the heavy metals and increasing the excretion of these metals in the urine, it has been used as
a chelating agent for several decades.>> Multiple adverse events, including cutaneous and extra-cutaneous manifesta-
tions, are associated with D-penicillamine and could result in drug discontinuation in at least 30% of patients.”® Most
adverse events are dose dependent except for autoimmune and immediate-hypersensitivity reactions.! Extracutaneous
adverse reactions include fever, lymphadenopathy, arthralgia, leukopenia/or thrombocytopenia, proteinuria, and neuro-
logical symptoms.”® For cutaneous manifestation, various reactions from D-penicillamine have been occasionally
reported and could be divided into 4 groups based on the underlying mechanisms as follows: (1) hypersensitivity
reaction, (2) elastic fiber abnormalities (eg, elastosis perforans serpiginosa, acquired cutis laxa, anetoderma, and pseudo-
pseudoxanthoma elasticum), (3) autoimmune diseases (eg, bullous disease, D-penicillamine-induced lupus-
erythematosus-like syndrome),>” and (4) undefined mechanisms (eg, lichen planus, psoriasiform dermatitis, alopecia).
In terms of autoimmune skin disorders caused by D-penicillamine, the exact mechanism remains uncertain. The
hypotheses involve genetic predisposition and some inflammatory processes modulated by this drug including decreasing
the number of T-lymphocytes, triggering the synthesis of autoantibodies, and activating macrophage functions.
Additionally, D-penicillamine can be associated with decreasing serum levels of cytokines, eg interleukin (IL)-1 and
rheumatoid factor, and increasing levels of IL-6, 13, 15, and 23, tumor necrosis factor-alpha, and interferon-gamma.
These could lead to autoimmunity and autoimmune complications of D-penicillamine treatment.”®

The majority of D-penicillamine hypersensitivity responses are known to manifest as urticarial and morbilliform
eruptions, occurring in approximately 15% of patients within the first few weeks of treatment.' Although severe
cutaneous adverse drug reactions related to D-penicillamine are exclusively rare, there are two published cases with
epidermal necrolysis spectrum. First, in 2014, a 20-year-old Korean patient with Wilson’s disease suffered from TEN
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with hepatic involvement after one week of D-penicillamine administration.® He was successfully treated with drug
cessation, intravenous immunoglobulin, systemic corticosteroid, and supportive care. Recently, a 30-year-old man with
hepatitis B, human immunodeficiency virus infection, and Wilson’s disease who developed D-penicillamine-induced SJS/
TEN overlap has been published.” The patient was effectively treated with intravenous immunoglobulin. However, he
had a neurotrophic ulcer in the right cornea as a delayed sequela. Cross-reactivity to penicillin was reported up to one-
third of patients taking D-penicillamine and can present with some episodes of urticarial and maculopapular rash with
edema, itching, and fever due to penicillin cross-reactivity. Nonetheless, this risk has been eliminated nowadays since
D-penicillamine is now synthetically produced without penicillin traces.'

After diagnosis of SJS/TEN, in-hospital prediction of mortality rate is important. The widely used scoring system
prediction in patients hospitalized with SIS/TEN is SCORTEN.? Another recently proposed mortality prognostication
tool is ABCD-10, which is calculated by using age, bicarbonate, cancer, dialysis, and 10% body surface area.>* In our
patient, the calculated scores using both tools were 0, indicating the low mortality rate (3.2% for SCORTEN and 2.3% for
ABCD-10). According to the management for SIS/TEN, the mainstay is early diagnosis and immediate cessation of
offending drug(s). All the baseline laboratory tests including CBC, liver function test, urinalysis, and blood culture
should be carried out. General supportive management also includes fluid and nutritional care, pain control, appropriate
skin care in order to prevent secondary bacterial infection and to promote wound healing.®' Due to the pathogenesis of

SJS/TEN, which is primarily triggered by CD8+ T cells and mediated by granulysin,>*

immunomodulatory medica-
tions including systemic corticosteroid, cyclosporin A,* intravenous immunoglobulin (IVIG),*® plasmapheresis,®’ and
tumor necrosis factor-a inhibitors*® have been reported with variable success. Due to the lack of randomized controlled
trials, the use of systemic corticosteroid for SJS/TEN remains controversial. Although it is suggested that systemic
corticosteroid treatment did not significantly decrease mortality rate compared to supportive care,>® a meta-analysis in
2017 demonstrated the effectiveness of systemic glucocorticoid therapy in patients with SJS/TEN.*° The study conducted
in the Asian population noted that early glucocorticoid administration in the course of treatment may be a viable
therapeutic option to improve the prognosis of SIS/TEN.*'*? A multidisciplinary approach is also recommended if
multiple organ involvement is anticipated. In the present case, when a diagnosis of D-penicillamine induced SJS was
made, management including drug withdrawal, supportive care, and a short course of systemic corticosteroid resulted in
favorable clinical improvement without long-term sequalae. The severity of adverse reactions determines whether
D-penicillamine can be reintroduced. If the reaction is mild and D-penicillamine is necessary, it can be started with
low dosages, followed by gradual titration, and careful monitoring for the occurrence of the adverse effect or new
events.?® Nevertheless, since the reaction in this case was SJS, which is classified as severe cutaneous adverse reaction,
therefore drug rechallenge is contraindicated.*®

Conclusion

Although exclusively rare, life-threatening severe cutaneous adverse drug reaction such as SJS should be recognized as
a possible cutaneous adverse response following D-penicillamine administration. When clinically suspected,
D-penicillamine should be immediately discontinued in order to minimize mortality and morbidity. In vitro-testing
such as ELISpot proved to be helpful in making diagnosis and identifying the offending medication.
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