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Abstract

Targeted therapy with BRAF- and MEK-Inhibitors (BRAFi, MEKIi) provides
an excellent therapeutic option for patients with malignant melanomas with
a BRAF-Mutation. Mild cutaneous adverse events have been common
under the BRAF- and MEK-Inhibitor therapy, on the contrary, severe cuta-
neous adverse reactions to drugs (SCARs) are rarely reported. We present
the case of a 59- year-old female patient who after the resection of cuta-
neous in-transit metastases of a malignant melanoma received one adju-
vant cycle of Nivolumab followed by a switch of the therapy to an oral
BRAFi/MEKi therapy. 3—4 Weeks after the therapy switch she developed
high fever, chills, progredient general weakness, headaches, abdominal
complaints, generalised rash as well as thrombocytopaenia, eosinophilia,
elevated liver enzymes, declining kidney, and pulmonary function as well as
a maculopapular exanthema. She was diagnosed with drug reaction with
eosinophilia and systemic symptoms (DRESS) and quickly started recovery
after initiation of a high steroid substitution. Under steroid dose reduction,
the exanthema worsened and toxic epidermal necrolysis (TEN) was histo-
logically diagnosed. After a series of unsuccessful therapeutic approaches
(high dose steroid, human immunoglobulins and ciclosporin) the patient
received a single dose of the TNF-alpha inhibitor etanercept, which led to a
quick recovery. This case demonstrates that DRESS and TEN can present
a spectrum of possibly transitioning SCARs providing a diagnostic and
therapeutic challenge. Nevertheless, in a such complicated therapeutic
setting, etanercept may be lifesaving even after multiple previous unsuc-
cessful therapies. This effective approach provides evidence SCARs due to
BRAF/MEK targeted therapy may be driven by TNF-alpha.

1 | INTRODUCTION

Targeted therapy with BRAF- and MEK-Inhibitors
(BRAFi and MEKI) provides an excellent therapeu-
tic option for patients with malignant melanomas

harbouring a BRAF-Mutation." The combination of
BRAFi and MEKi has become a standard of care and is
approved for the treatment of advanced melanoma and
as an adjuvant treatment in stage I11.2 Mild cutaneous
adverse events such as rash and pruritus are common
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under the BRAFI/MEKi therapy.® Severe cutaneous
adverse reactions to drugs (SCARs) are rarely reported.
These include acute generalised pustulosis (AGEP),
drug reaction with eosinophilia and systemic symptoms
(DRESS) and Stevens-Johnson syndrome-toxic
epidermal necrolysis (SJS-TEN).*® These SCARs vary
in their clinical manifestation, severity, and prognosis
and can manifest as a life-threatening disease. The
deciding factor for the diagnosis is the morphology of the
individual lesions, the distribution pattern as well as the
general symptoms.® As DRESS presents systemic
complications, TEN presents epidermal necrolysis that
can vary in the degrees of severity. We present a case of
SCAR under therapy with dabrafenib and trametinib that
initially fulfiled the criteria of DRESS and finally pro-
gressed to TEN. Prompt remission could be achieved by
a single dose of the TNF-alpha inhibitor etanercept after
the failure of conventional immunosuppressive drugs
and immunoglobulins.

2 | CASE REPORT

We report the case of a 59-year-old female patient, who
received one cycle of Nivolumab 480 mg intravenously in
an adjuvant setting after surgical resection of cutaneous
in-transit metastases. At the time, the mutation status of
the tumour was unknown. After detection of a BRAF
pV600E mutation, the adjuvant therapy was switched, by
request of the patient, to an oral targeted therapy with
Dabrafenib and Trametinib. 3—4 weeks after initiation of
this therapy the patient developed fever (up to 40°C),
chills, headaches, abdominal complaints, generalised
rash and progredient weakness. The targeted therapy
was discontinued and the patient was urgently hospi-
talised. Lab results showed an elevated c-reactive pro-
tein 30.7 mg/dl, thrombocytopaenia 23 000/pL,
lymphopenia 550/pL, eosinophilia 9%, elevated liver
enzymes and declined kidney function. The pulmonary
function and general condition of the patient were rapidly
worsening. The macular rash converted into a mac-
ulopapular exanthema. A CT scan showed atypical in-
filtrations in both lungs. Under the suspicion of
pneumonia and sepsis, antibiotic therapy with ampicillin
plus ceftriaxone was initiated. A COVID19 Infection was
repeatedly excluded. As the general condition of the
patient worsened despite the antibiotic therapy, non-
invasive ventilation had to be initiated. Considering the
course of the symptoms and the absence of improve-
ment under conventional therapy, a severe drug reaction
was considered. Hence, DRESS resulting from BRAFi/
MEKi therapy was diagnosed and therapy with 2 mg/kg
methylprednisolone/day was initiated. Subsequently,
the patient showed a quick recovery of her pulmonary
function, the lab results normalised and the exanthema
began to fade. The patient was discharged with an orally
administrated dose of 40 mg prednisolone/day. Two

days later, she experienced progredient itching, wors-
ening of the exanthema and we saw a maculopapular
exanthema with an erythema exsudativum multiforme-
like (EEM) scaling of the skin of the trunk, upper arms
and upper legs (Figure 1a). The Nikolsky's sign was
positive. The patient was hospitalised again and
received 3 mg/kg/day of methylprednisolone intrave-
nously. Despite this medication, the cutaneous symp-
toms worsened and she developed an erythroderma and
progressive epidermal necrosis of the skin. A punch-
biopsy confirmed masses of apoptotic keratinocytes
and beginning TEN (Figure 1c,d), so we initiated therapy
with high dose immunoglobulin 0.5 g/kg over 4 days and
ciclosporin 200 mg daily. Nevertheless, the skin condi-
tion deteriorated rapidly. All previous medications were
then discontinued and a single shot of the TNF-alpha
blocker etanercept 50 mg was applied subcutaneously.
Just 24 h later the progress of the epidermal necroses
cease and within a few days, we observed a rapid
consecutive reepithelisation. The patient was dis-
charged a week later (Figure 1b).

FIGURE 1 (a) maculopapular exanthem with erythema
exsudativum multiforme-like (EEM)-like scaling of the skin;

(b) Rash reepithelisation of the skin after a single shot of the TNF-
alpha blocker etanercept 50 mg. (c, d) Punch-biopsy shows
masses of apoptotic keratinocytes (arrows), erythrocytes
(arrowhead) and a gap area (asterisk) representing a beginning
detachment of the epidermis, confirming the development of the
drug reaction with eosinophilia and systemic symptoms (DRESS)
condition into toxic epidermal necrolysis (TEN); haematoxylin and
eosin. Magnification, x400 (a), x200 (b)
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3 | DISCUSSION

The cutaneous side effects of the targeted therapy with
BRAFI/MEKi range from a mild exanthema through
exanthemas with systemic reactions and may reach the
severity of SUS/TEN in rare cases. Commonly, cuta-
neous reactions are mild and develop at the beginning
of the therapy.® SCARs such as DRESS and TEN/SJS
are more uncommon. Previous treatment with an anti-
PD1 drug, as in the case reported here, may be asso-
ciated with an early onset of the symptoms and
heightened severity.”

We also cannot fully exclude that antibiotic ther-
apy may have contributed to the worsening of the
condition and the progression in to a TEN like Syn-
drome, as the antibiotic therapy is a known triggering
factor of a TEN. On the other hand, us the condition
already developed before the beginning of an anti-
biotic therapy, and again worsened after a reduction
of steroids, the most plausible reason was the BRAF/
MEK Inhibition.

Overlapping cases displaying clinical features and
fulfiling the criteria of both DRESS and TEN are
possible.® In the present case, we first observed a
DRESS-like condition, that developed into a TEN-like
Syndrome. Initially, the patient displayed fever, chills
and exanthema. The lab results showed haemato-
logical changes, elevated liver enzymes and declining
kidney function, fulfiling the RegiSCAR criteria of a
DRESS syndrome.® In the further course, after initial
improvement under a high steroid dose therapy,
while tapering down the steroids, the exanthema
progressed into an erythroderma with exfoliative
dermatitis presenting a histological picture of TEN-
Syndrome.

Although the pathophysiology of SCARs is not
completely understood, both DRESS and TEN are
classified as a type IV, delayed hypersensitivity re-
action.® Drug reactive T-cells recruit and activate im-
mune cells, leading to an inflammatory skin reaction
and extensive tissue damage.*'® Administration of
high doses of corticosteroids is still considered to be
the therapy of choice.® In cases of steroid resistance,
further therapeutic options such as high-dose immu-
noglobulin™ can be considered, but to date, this is still
a matter of debate. TNF-alpha inhibitors like infliximab
and etanercept are effective treatment options for
SCARs.>'2'3 Etanercept is a chimaeric monoclonal
TNF-alpha antibody, used in the therapy of autoim-
mune diseases such as rheumatoid arthritis or plaque
psoriasis.'* Patients with TEN show a significant
improvement of reepithelialisation after Etanercept
application compared with traditional steroid-
therapy.'® Previous case reports as well as a rand-
omised controlled clinical trial showed a significant
improvement of reepitalisation in patients with TEN

after Etanercept application in comparison with
traditional therapy with corticosteroids (Wang et al,
2018) TNF-alpha inhibition reduces proinflammatory
cytokines and the secretion of granulysin.'®'® As
elevated levels of TNF-alpha, chemokines and cyto-
kines have been detected at the onset of DRESS
Syndrome as well as in TEN-patients treatment with a
TNF-alpha antibody seems plausible for both.* 121317
A HHV6, HHV7, CMV and EBV virus reactivation has
previously been described in patients with DRESS
Syndrome. A screening prior to the beginning of the
TNF-alpha inhibitor therapy should be strongly
considered, as the initiation of during an active virus
infection could be fatal for the patent.'® In our case,
after an unsuccessful “classic” therapeutical approach
a single dose of etanercept led to rapid initialisation of
reepithelialisation.

The development of severe adverse events under
the dabrafenib/trametinib therapy permanently con-
traindicates its further use. This can significantly limit
the therapeutic options for patients with metastatic
melanoma. It is possible to successfully switch to
another BRAFI/MEKi representative after a severe
adverse event.'® Fortunately, our patient was under-
going adjuvant BRAFI/MEKi therapy at the time. As
she was tumour-free, she received no further adju-
vant therapy after the discontinuation of dabrafenib
and trametinib.

In conclusion, we provide first evidence that
SCARs due to BRAFi/MEKIi targeted therapy may be
driven by TNF-alpha and therefore be responsive to
etanercept. The clinical improvement in our patient
was dramatic and possibly lifesaving. Our observa-
tion may help clinicians in comparable situations and
spark further studies in this direction. Furthermore,
our case demonstrates that DRESS and TEN may
represent a spectrum of related and possibly merg-
ing SCARs as sequelae of BRAF/MEK inhibiting
drugs.
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