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Abstract

Targeted therapies and immunotherapies are associated with a wide range of dermatologic adverse events (dAEs) resulting
from common signaling pathways involved in malignant behavior and normal homeostatic functions of the epidermis and
dermis. Dermatologic toxicities include damage to the skin, oral mucosa, hair, and nails. Acneiform rash is the most common
dAE, observed in 25-85% of patients treated by epidermal growth factor receptor and mitogen-activated protein kinase kinase
inhibitors. BRAF inhibitors mostly induce secondary skin tumors, squamous cell carcinoma and keratoacanthomas, changes
in pre-existing pigmented lesions, as well as hand-foot skin reactions and maculopapular hypersensitivity-like rash. Immune
checkpoint inhibitors (ICIs) most frequently induce nonspecific maculopapular rash, but also eczema-like or psoriatic lesions,
lichenoid dermatitis, xerosis, and pruritus. Of the oral mucosal toxicities observed with targeted therapies, oral mucositis is
the most frequent with mammalian target of rapamycin (mTOR) inhibitors, followed by stomatitis associated to multikinase
angiogenesis and HER inhibitors, geographic tongue, oral hyperkeratotic lesions, lichenoid reactions, and hyperpigmentation.
IClIs typically induce oral lichenoid reactions and xerostomia. Targeted therapies and endocrine therapy also commonly induce
alopecia, although this is still underreported with the latter. Finally, targeted therapies may damage nail folds, with paronychia
and periungual pyogenic granuloma distinct from chemotherapy-induced lesions. Mild onycholysis, brittle nails, and a slower
nail growth rate may also be observed. Targeted therapies and immunotherapies often profoundly diminish patients’ quality
of life, which impacts treatment outcomes. Close collaboration between dermatologists and oncologists is therefore essential.

1 Introduction

An estimated 14 million individuals were diagnosed with
cancer (excluding non-melanoma skin cancers) worldwide
in 2012 (http://gco.iarc.fr/today/home), of which more
than 10 million received systemic anticancer therapy.

Although dermatologic toxicities with systemic cancer
therapies are very frequent, a minority of cancer patients
are referred to a dermatologist during their therapy.

Dermatologic toxicities related to targeted therapies Anticancer therapies including targeted therapies and
and immune checkpoint inhibitors profoundly dimin- immune checkpoint inhibitors (ICIs) are designed to tar-
ish patients’ quality of life, which impacts adherence to get alterations in DNA repair pathways and defects in the
the treatment, jeopardizing its success and thus patient immune system to treat cancer. However, those treatments
progression-free survival. Closer collaboration between target signaling pathways involved in both cell malig-
dermatologists and oncologists is essential. nant behavior and normal homeostatic functions of the

epidermis and dermis. Consequently, although intended
to treat cancer, targeted therapies and immunotherapies
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2 Skin Toxicities

Cutaneous toxicities of targeted therapies and immunother-
apies profoundly diminish patient QoL, and impairment
appears to be unexpectedly more severe in patients treated
with a targeted therapy than with chemotherapy (total score
41.7 vs. 32.8; p=0.02) [1]. The emotional component is the
most significantly affected domain (50.0 vs. 38.1; p=0.02),
followed by symptoms and pain, indicating that patients
experience a sense of loss of privacy due to their inability
to hide their cancer.

The management of skin toxicities is therefore critical
to improving cancer patient outcomes. However, compared
with dermatologists, oncologists more often overestimate
the severity of dermatologic adverse events (dAEs) [2] and
are more prone to discontinuing cancer therapy as a result
of skin toxicities, hence reducing patient access to a poten-
tial life-saving treatment. An interdisciplinary collaborative
approach between dermatologists and oncologists is there-
fore essential to caring for patients receiving anticancer
therapies.

2.1 Epidermal Growth Factor Receptor Inhibitor-
and Mitogen-Activated Protein Kinase Kinase
Inhibitor-Induced Toxicities

2.1.1 Acneiform Rash

Acneiform rash has been instrumental in drawing attention
to cancer therapy-associated skin toxicities in the oncology
community. This dAE develops in the majority of patients
treated with inhibitors of epidermal growth factor receptor
inhibitor (EGFRI) and mitogen-activated protein (MAP)
kinase kinase inhibitor (MEKI) signaling pathways, while
xerosis and pruritus are less frequently observed [3].

In patients on EGFRIs, rash was described with inci-
dences ranging from 25 to 85% for all-grade toxicities and
from 1 to 10% for grade 3 [4-6]. Skin rash typically appears
within 2—4 weeks and is characterized by papules and pus-
tules, extreme itchiness, and severe pain, with spontane-
ous bleeding of the lesions therefore profoundly impairing
patients’ QoL (Fig. 1).

Acneiform rash induced by MEKIs presents with a dis-
tinguishable rash characterized by papules and pustules on
the face, chest, upper back, and scalp. A higher incidence
of rash was shown on trametinib than chemotherapy (57%
vs. 10%) [7].

The pathophysiology of EGFRI- and MEKI-induced
rash remains poorly understood. Experimental and immu-
nohistological findings showed that epidermal keratinocytes
were able to produce chemokines CCL2, CCLS, CCL27,
and CXCL14 in response to EGFRIs and that inhibition of
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Fig.1 Clinical presentation of grade 3 acneiform rash on the trunk of
a patient treated with the epidermal growth factor receptor inhibitor
cetuximab

Staphylococcus aureus colony formation by the supernatant
from EGFRI-treated epidermal keratinocytes was markedly
decreased [8]. Furthermore, clinical studies with EGFRIs
have reported cutaneous inflammation, and altered immu-
nosuppression, as well as neutrophil accumulation, epider-
mal keratinocyte proliferation, and erosion of the stratum
corneum [9, 10]. Those observations, together with the fact
that about a third of patients develop secondary dermato-
logical infections at the site of toxicities during EGFR- or
MEK-targeted therapy in the form of impetigo, cellulitis, or
erysipelas [11], suggest a key role played by inflammation,
immunosuppression, and superinfection in the pathophysiol-
ogy of EGFRI-induced acneiform rash.

Consequently, the prophylactic use of antibiotics and
topical corticosteroids to reduce the incidence of dermato-
logical toxicities was evaluated in phase II studies. Results
from one of these studies showed a profound reduction in
the incidence of grade >2 dAEs in patients given the EGFRI
panitumumab who received a 6-week prophylactic treatment
with the oral antibiotic doxycycline, topical corticosteroids,
sunscreen, and moisturizers versus a curative treatment after
development of skin toxicities (29% vs. 62%, odds ratio
[OR]=0.3 [95% confidence limit 0.1-0.6]), with a five-fold
decreased incidence of pruritus and pustular rash, and even
a completely abolished paronychia [10]. Similar results were
observed in dacomitinib-treated patients given oral doxycy-
cline [12]. Prophylaxis with topical dapsone gel also seems
to be a promising treatment [13]. Prescription of antibiot-
ics upon initiation of EGFRIs or MEKIs should be recom-
mended in cancer patients as well as the bacterial culture
being performed when secondary infection is suspected to
determine the strain involved.

Finally, two phase III studies suggested that, contrary to
what might be expected, combination therapies such as those
with a MEKI and a BRAF inhibitor (BRAFI) [14, 15] may
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improve patient survival without necessarily increasing the
incidence of MEKI-induced dAEs.

2.2 BRAF Inhibitor-Induced Toxicities
2.2.1 Squamous Cell Carcinomas

Approved for the treatment of advanced metastatic mela-
noma [16], BRAFIs can reversibly bind to the mutant
BRAFVSE (0 inhibit the downstream extracellular signal-
regulated kinase (ERK) signaling. However, in wild-type
cells or cells with UV-induced mutant RAS, binding of
BRAFIs results in heterodimerization of BRAF kinases,
which activates the downstream signaling and thus induces
opposite effects [17, 18]. As a consequence of this paradoxi-
cal activation, approximately 20% of patients treated with
BRAFI monotherapy will develop secondary skin tumors
and other hyperproliferative lesions, such as squamous cell
carcinoma (SCC) and keratoacanthomas (KA) [14, 16, 18].
Metastatic spread has not been reported from those second-
ary cancers and there is usually no need for dose modifi-
cation or treatment interruption [19]. The vast majority of
newly appearing proliferative lesions are benign [20], except
those harboring RAS mutations, especially HRAS, which
have a malignant phenotype [21]. Patients with a family his-
tory of skin cancer treated with vemurafenib or melanoma
have a higher risk of developing SCC or KA [20]. Inter-
estingly, concomitant treatment with MEKIs decreases the
incidence of skin toxicities compared with a BRAFI alone
by blocking the MAP kinase pathway downstream [14, 15].

2.2.2 Changes in Melanocytic Lesions

Modifications in pre-existing pigmented lesions, with changes
in color and number of globules, have also been reported early
after vemurafenib treatment initiation in about 50% of melano-
cytic lesions, but their incidence is lower than that of SCC under
vemurafenib [22, 23]. Although alarming at first, biopsies per-
formed on lesions found suspicious after evaluation by dermos-
copy revealed that the incidence of subsequent primary mela-
noma after vemurafenib treatment (about 1.2% of the modified
melanocytic lesions) was what we would expect in any patient
following a first primary melanoma not treated with a BRAFIL.
Therefore, the occurrence of secondary vemurafenib-associ-
ated melanoma should not cause a great deal of concern, but
requires close clinical monitoring [22]. Interestingly, the addi-
tion of a MEKI to vemurafenib treatment resulted in marked
depigmentation and complete regression of suspicious lesions
after 3 months of combined therapy [23] and, typically, most
of these BRAF-induced hyperproliferative melanocytic lesions
are non-malignant. Such pigmented lesions are more frequent in
the extremities and in patients with a history of melanoma, but
also had a higher degree of atypia, hyperpigmentation, pagetoid

spread, and upregulated cyclin D1 expression indicative of
increased cell proliferation than control nevi [24].

2.2.3 Hand-Foot Syndrome (Hyperkeratotic Lesions)

Benign hyperkeratotic, thick, occasionally painful lesions
can be observed on the palms and soles of patients treated
with dabrafenib, potentially impacting their QoL and ability
to walk [25]. The incidence rate of about 30% with vemu-
rafenib or dabrafenib is decreased to 6-10% upon addition
of a MEKI [25, 26]. Preventive and supportive care entails
the use of keratolytic agents (salicylic acid, urea) or topic
lidocaine for grade >2 toxicity and, in some cases, man-
ual paring performed by a podiatrist. Other hyperkeratotic
lesions, including verrucal keratoses, keratosis—pilaris rash
or contact hyperkeratosis, may also occur with BRAFI when
used as monotherapy.

2.2.4 Maculopapular‘Hypersensitivity-Like’ Rash

A very severe grade 3 maculopapular or morbilliform hyper-
sensitivity-like rash has been documented in patients with
advanced melanoma treated with vemurafenib who received
prior immunotherapy with ipilimumab [27] or nivolumab, as
activation of the immune system and inflammation persist
even after treatment completion [28]. This rash is likely to
be a non-allergic, non-specific inflammatory reaction, as no
drug-specific T cells were found in patients with this dAE
[29]. Therefore, when the switch to another BRAFI at the
first warning signs of hypersensitivity reaction is impos-
sible, an alternative option may be to discontinue therapy
and prescribe oral corticosteroids until resolution. Further
reinstatement of the treatment will not always trigger the
same reaction.

2.3 Immune Checkpoint Inhibitor-Induced Skin
Toxicities

Immune checkpoints have a critical role in maintaining nor-
mal immunologic homeostasis by downregulating T cell
activation. Therapeutic blockade of cytotoxic T lymphocyte-
associated antigen 4 (CTLA-4)/programmed death-1 (PD-
1) receptors or PD-ligand 1 (PD-L1) leads to constitutive
CD4 +/CD8+T cell activation, shifting the immune system
toward antitumor activity [30]. Because of this unique mech-
anism of action, ICIs have a specific safety profile referred
to as immune-related adverse events (irAEs) which affect
virtually all organs in the body [31].

Cutaneous toxicities are the most frequent irAEs, affecting
40% of patients [32]; they occur within the first 4-8 weeks
and can be long-lasting. A non-specific maculopapular rash
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is most commonly reported (Fig. 2), with a frequency rang-
ing from 14 to 40% depending on the drug and whether it is
used in combination or alone [33]. Subsets of patients also
present eczema-like or psoriatic lesions [34] while others
develop lichenoid dermatitis [35, 36] in response to PD-1
and PD-L1 inhibitors. Lichenoid rash in patients treated with
ICIs is very similar to idiopathic lichen planus, except for a
slightly increased abundance of CD163-positive cells indi-
cating a macrophage—-monocyte lineage [36].

Other bothersome irAEs include xerosis and pruritus
with secondary excoriations, which may be associated with
a rash. Although all-grade pruritus is frequent (10-30% of
patients) [33, 37], it remains underreported and underdi-
agnosed. As this irAE has a profound negative impact on
patients’ QoL, it is currently the focus of intense investi-
gation. Treatment includes high-potency corticosteroids or
y-aminobutyric acid (GABA) agonists along with antihista-
mines for grade > 2 toxicities.

Other clinical presentations of irAEs include autoimmune
bullous disorders such as BP180/230-positive bullous pem-
phigoid (BP) [38] in < 1% of patients, as well as worsening
or de novo appearance of autoimmune dermatosis such as
psoriasis [39]. Rarely, life-threatening conditions such as
grade 4 Stevens-Johnson syndrome (SJS)-like eruptions may

Fig.2 Clinical presentation of grade 2/3 non-specific maculopapu-
lar rash on the trunk of a patient treated with a programmed death—
ligand 1 (PD-L1) inhibitor
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develop; these warrant prompt recognition, discontinuation
of treatment, and aggressive management [40]. Vitiligo is
also commonly described in patients treated for melanoma
[41, 42]. Patients are usually not bothered by the disease as
its impact on their social life is minor. Interestingly, how-
ever, patients who develop cutaneous reactions in response
to pembrolizumab [43, 44] or rash or vitiligo when treated
with nivolumab [45] have an overall increased survival and
better outcomes than those who do not, suggesting a better
response to immunotherapy. ICI-treated patients must there-
fore receive proper counselling as part of a supportive care
regimen to help them cope with dermatological toxicities
and ensure that QoL is maintained.

3 Oral Mucosal Toxicities
3.1 Oral Mucosal Toxicities of Targeted Therapies

3.1.1 Mammalian Target of Rapamycin (mTOR)
Inhibitor-Associated Stomatitis

Oral mucositis is the most frequent dose-limiting toxicity
observed with mammalian target of rapamycin (mTOR) inhibi-
tors (everolimus, temsirolimus, and sirolimus). It is character-
ized by aphthous-like lesions which are very different from
the ones induced by chemo- and radiotherapy. These single or
multiple well-circumscribed, round, superficial, painful ulcers
are solely localized in the non-keratinized mucosa and occa-
sionally surrounded by an erythematous halo. mTOR inhibitor-
associated stomatitis occurs in about 30% of patients treated
with monotherapy, mostly within the first 8§ weeks of treatment;
5% are grade >3 toxicities [46]. In addition, although usually
self-limited, lesions can be very painful [47].

Early patient education is critical to prevent repeated
trauma and avoid aggressive treatment modalities to the oral
mucosa [47, 48]. Close follow-up by an odontologist is also
essential. Early management consists of the promotion of
good oral hygiene, including mouth washing with normal
saline, sterile water, or sodium bicarbonate. A wide range
of treatments can also be used, including low-level laser
therapy, also known as soft laser therapy, pain management,
and morphine mouthwash, but the first line of therapy should
include topical corticosteroids [47, 48]. The SWISH trial
demonstrated the efficacy of topical corticosteroids in post-
menopausal women treated with everolimus and exemestane
who prophylactically used dexamethasone-based mouthwash
starting on the first day of treatment [49]. After 8§ weeks,
the incidence of grade > 2 stomatitis was only 2% compared
with 33% in the historical BOLERO-2 (Breast Cancer Trials
of Oral Everolimus-2) study (p <0.0001), with no grade 3
toxicity.
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3.1.2 Multikinase Angiogenesis and HER
Inhibitor-Associated Stomatitis

About 25% and 15% of patients treated with multikinase
angiogenesis inhibitors (sorafenib, sunitinib, cabozantinib,
pazopanib, etc.) and EGFRIs (erlotinib, gefitinib) develop
stomatitis, respectively. However, the all-grade incidence
appears to be significantly higher with the newly developed
pan-HER inhibitors (dacomitinib, afatinib) [47].

Similar well-demarcated ulcerations on non-kerati-
nized mucosa may also occur, which are roughly similar
to aphthous-like lesions induced by mTOR inhibitors [47].
However, they are most often limited and of low grade, and
patients generally report non-specific stomatitis with diffuse
mucosal hypersensitivity/dysesthesia and dysgeusia, some-
times associated with erythema or painful burning mouth
(mucosa inflammation). Rapid development after treatment
initiation and gradual disappearance is noted.

3.1.3 Other Oral Toxicities with Targeted Therapies

Geographic tongue has been described in association with
bevacizumab or multikinase angiogenesis inhibitors [50].
Although geographic tongue does not require any treatment,
it is essential to reassure the patient, and clinicians should
avoid prescribing ineffective antifungal agents.

As described in Sect. 2.2.3, reactional hyperkeratotic
lesions are also observed in both keratinized and non-kerati-
nized areas, as well as occasional SCC occurring in patients
treated with BRAFIs as monotherapy [51]. Vemurafenib or
dabrafenib in monotherapy results in oral mucosal hyperker-
atosis within the first weeks of treatment, which noticeably
regresses upon addition of MEKIs (cobimetinib, trametinib),
as shown for skin toxicities [52].

Oral lichenoid reactions are frequently observed in
patients treated with the first-generation BCR-ABL tyrosine
kinase inhibitor (TKI) imatinib and are characterized by a
combination of reticular striae with symptomatic ulcerative,
erosive, or atrophic lesions [53]. Often underestimated, these
lesions can be isolated or associated with nail or skin reac-
tions and regular follow-up is recommended. Of note, these
lesions have not been described with the new-generation
BCR-ABL TKiIs nilotinib, dasatinib, and bosutinib. Finally,
blue—gray—black asymptomatic hyperpigmentation of the
hard palate has sometimes been reported in response to
imatinib, similar to that induced by antimalarial agents [54].

3.1.4 Oral Mucosal Toxicities of Imnmune Checkpoint
Inhibitors

Besides skin reactions, ICIs may also induce oral mucosal
injuries. Oral lichenoid reactions are typically described with

Fig.3 Oral lichenoid reaction induced by immune checkpoint inhibi-
tor anti-programmed death-1 (PD-1) nivolumab

ICIs targeting PD-1/PD-L1, with reticulated white streaks
and papular, plaque-like, ulcerative, or atrophic/erythematous
lesions (Fig. 3). Patients usually remain asymptomatic [35,
55]. These lesions are reversible and can be treated with topical
corticosteroids while maintaining immunotherapy at the same
dose [55]. Histological analysis shows patchy and/or florid
lichenoid interface dermatitis in the upper lamina propria and
predominantly CD4/CD8-positive band-like T cell infiltrate.
Xerostomia, the second most common oral toxicity
induced by ICIs (6% of patients) is occasionally associated
with dysgeusia and occasionally can be very severe [47].
The occurrence of Sjogren’s syndrome has been seldom
reported. Xerostomia may represent the most burdensome
adverse effect induced by immunotherapy and patients with
xerostomia need to be managed properly. Xerostomia has
also been described with chemotherapy and radiotherapy,
as well as targeted therapies with human epidermal growth
factor receptor (HER) TKIs, multi-targeted angiogenesis
inhibitors (4—12%), mTOR inhibitors (6%), and new selec-
tive fibroblast growth factor receptor (FGFR) inhibitors [47].

4 Hair Toxicities

Hair toxicities caused by systemic therapies are rapidly
growing in importance as patients survive longer and QoL
is becoming a key component of cancer treatment.

4.1 Targeted Therapy and Immune Checkpoint
Inhibitor-Induced Alopecia

Alopecia is commonly reported in patients treated with
BRAFIs (23.7% and 18.9% of patients treated with
vemurafenib and dabrafenib, respectively) and MEKIs
(trametinib, 13.3%), with a decreased incidence with com-
bined BRAFI/MEKI therapy (vemurafenib/cobimetinib, 13%
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and dabrafenib/trametinib, 6%) [56, 57]. Management of this
type of alopecia may involve use of minoxidil. Furthermore,
evidence shows that PD-L1 is expressed on the hair follicle
dermal sheath cup cells [58]. Therefore, an estimated 1-2%
of patients treated with ICIs develop either alopecia areata
(spot baldness) or alopecia universalis with CD4 and scant
CDS8-positive T cells [59].

4.2 Endocrine Therapy and Alopecia

While more than half of women with breast cancer report
alopecia as the most traumatic adverse event during treat-
ment, hormone therapy-induced alopecia (HTIA) is still
largely underreported, with only 6% of studies of tamox-
ifen reporting it [60]. In a meta-analysis of 35 studies
(n=13,415 patients) the incidence of all-grade HTTIA
ranged from 0% with anti-androgen therapies to 25% with
selective estrogen receptor modulators (SERMs), corre-
sponding to an overall incidence of 4.4% [60]. In a ret-
rospective study of the data for 112 patients treated with
SERMs/aromatase inhibitors, HTTA was most often (92%)
characterized by an androgenic alopecia pattern and low
severity grade [61]. Tamoxifen-induced alopecia is char-
acterized by a reduction in the number of hair follicles
[62]. Microscopically, hair looks more brittle and breaks
more easily due to estrogen production inhibition. Topical
minoxidil may provide moderate to significant improve-
ment in most patients (80%) [61].

5 Nail Toxicities

5.1 Nail Toxicities of Targeted Therapies

Targeted therapies may cause damage to nail folds, with par-
onychia and periungual pyogenic granuloma distinct from

chemotherapy-induced lesions (Fig. 4a, b) that are mostly
observed in the nail plate or the nail matrix. As some patients
may receive both treatment types combined, clinicians must
be fully informed of differences between chemotherapy and
targeted therapy-associated nail toxicities. Paronychia and
periungual granulomas are mostly reported in response to
EGFRIs, with a 17.2% all-grade toxicity incidence [63], as
well as MEKIs and mTOR inhibitors to a lesser extent [64].
Typical lesions, which mostly affect toenails or thumbs,
develop slowly after several weeks or months of treatment.
Damage typically starts with the development of periungual
inflammatory paronychia and can evolve into overgrowing
of friable granulation tissue on lateral and/or proximal nail
folds, mimicking ingrown nails. Although usually not severe,
such lesions can still be very debilitating for the patient,
especially when they persist for a long time. Therefore,
aggressive strategies must be implemented to help patients
cope with these adverse effects. The standard of care for
pyogenic granuloma is surgery with partial removal of the
nail plate and matrix and physical destruction of the granula-
tion tissue and phenolization [65]. In patients with multiple
concomitant lesions, conservative treatment should be prior-
itized, with supportive oncodermatology while maintaining
targeted therapy. In close collaboration with a podiatrist,
nail curvature can be corrected if needed. Stretchable tape,
liquid nitrogen, a combination of topical corticosteroids and
antibiotics, antiseptic soaks, and silver nitrate can also be
used [66]. Topical timolol can also be helpful for periungual
pyogenic granuloma [67].

Patients treated with MEKIs, EGFRIs, and mTOR
inhibitors can also develop mild to moderate changes
of the nail bed and matrix. These lesions are character-
ized by mild onycholysis, brittle nails, and a slower nail
growth rate [68].

Selective pan-FGFR 1-4 inhibitors are a new class of
targeted therapy drugs currently under development for

Fig.4 a Painful onycholysis with docetaxel. b Diffuse paronychia secondary to anti-epidermal growth factor receptor therapy
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a large range of solid tumors. More than 35% of patients
receiving these drugs experience very severe nail tox-
icities 1-2 months after starting the treatment, with
onycholysis, onychomadesis, and nail bed superinfection
occurring [69]. These dose-dependent adverse events
are similar to taxane-related nail changes. Ibrutinib is a
first-in-class, oral covalent inhibitor of Bruton’s tyrosine
kinase that is now approved in chronic lymphocytic leu-
kemia and cell mantle lymphoma. Nail changes including
brittle nails (23—-67% of patients), onychoschizia, onych-
orrhexis, and onycholysis have been described. These nail
changes become apparent after several months of treat-
ment (median 6-9 months) and are commonly associated
with hair changes [70].

5.2 Preventive Strategies for Targeted
Therapy-Induced Nail Toxicities

To prevent nail adverse effects of targeted therapies, it is
recommended that patients be counselled and properly
educated with clear and detailed information, and offered
appropriate preventive strategies (avoid repeated trauma
or friction and pressure on nails and nail beds; use pro-
tective gloves; avoid prolonged contact with water; do
not use nail polish removers and hardeners; trim nails
regularly; apply topical emollients daily and US Food and
Drug Administration [FDA]-approved nail lacquers; wear
comfortable, wide-fitting footwear and cotton socks) upon
initiation of the treatment, particularly for patients treated
with EGFRIs [64]. Clinicians should be proactive and
aggressive when addressing very severe toxicities such
as painful onycholysis or pyogenic granuloma.

6 Conclusion

Dermatologic toxicities involving the skin, mucosa, hair,
and nails are very common and varied in patients treated
with targeted therapies and ICIs. These toxicities profoundly
diminish patients’ QoL, which impacts their adherence to
the treatment, jeopardizing its success and thus patients’
progression-free survival. Closer collaboration between
dermatologists and oncologists is therefore essential.
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