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Introduction Tyrosine kinase inhibitors (TKIs), although considered less toxic than
conventional chemotherapy, are not short of adverse drug reactions (ADRs). Cutane-
ous toxicities are among the most frequently reported ADRs; when severe, they can
cause substantial morbidity, often requiring dose reduction or drug cessation.
Objectives 1.To estimate the frequency and pattern of mucocutaneous adverse reactions
of TKI. 2. To grade the adverse reactions based on the severity scale of CTCAE v 5.0.
Materials and Methods Thiswas a hospital-based observational study of 105 patients
on TKI chemotherapy, attending the outpatient departments of dermatology and
medical oncology, at Justice K.S. Hegde Charitable Hospital, Mangalore, from Octo-
ber 1, 2022, to April 30, 2024. Mucocutaneous adverse reactions after the initiation of
TKI were recorded and graded according to the severity scale of CTCAE v 5.0. and
causality was assessed using WHO-UMC criteria.

Results Among 105 patients, a majority of 34 (32.4%) patients belonged to the age group
of 51to 60 years, with a male predominance of 2:1. The most frequent cancer was lungin 38
(36.2%) patients, followed by CML in 21 (20.0%) patients. The most common class of TKI
agent used was EGFR inhibitors in 51 (48.6%) patients, with gefitinib being the most
common TKl agentin 46 (43.8%) patients. The most frequently reported ADRs were xerosis
in 45 (42.9%) patients, followed by eczematous changes in 37 (35.2%) patients. The
papulopustular rash was most commonly seen with EGFR inhibitors in 25 (49.0%) patients,
eczematous changes with BCR-ABL inhibitors in 14 (50.0%), and hand-foot skin reaction
with multikinase inhibitors in 12 (54.4%) patients. A statistically significant association was
noted between papulopustular rash and paronychia among patients on EGFR inhibitors.
Additionally, a statistically significant association was noted between hand-foot skin
reaction and subsequent dose reduction.

Conclusion An awareness regarding the various ADRs of TKls and interdisciplinary
cooperation between oncologists and dermatologists will help in precise diagnosis and
early identification of various cutaneous toxicities.
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Introduction

Cancer chemotherapy is rapidly evolving from conventional
intravenous cytotoxic agents to a class of newer molecular
targeted therapies, namely tyrosine kinase inhibitors (TKIs).
Targeted therapies are not short of adverse drug reactions
(ADRs), and cutaneous toxicities are among the most frequently
reported side effects, which, when severe, can lead to substan-
tial morbidity, necessitating dose reduction or drug cessation.'

The FDA approved imatinib for the treatment of CML in
2001, following its discovery in 1998 that prevented the
proliferation of the BCR-ABL oncogene. This marked the
debut of TKIs in cancer chemotherapy.

1. BCR-ABL inhibitors include imatinib, dasatinib, and
nilotinib.
Imatinib was the first TKI that was specifically designed to
inhibit the tyrosine kinases ¢-KIT in gastrointestinal stro-
mal tumors (GIST), BCR-ABL in CML, and several PDGFRs
invarious malignancies. It has demonstrated effectiveness
in treating AIDS-related Kaposi's sarcoma, Ph+ ALL,
hypereosinophilic syndrome, and metastatic dermatofi-
brosarcoma protuberans.’
Cutaneous ADRs of imatinib therapy have been noted in 7
to 88.9% of patients across various datasets. Although they
can occur at any dosage, >600 mg/day is frequently the
dosage at which they manifest.> Because imatinib has a
relatively low MW, the drug’s pharmacological action
rather than its immunogenicity is principally responsible
for cutaneous side effects.
According to the study of 54 patients by Valeyrie et al, the
various cutaneous ADRs include erythematous maculo-
papular rash (in 66.7% of patients), eyelid edema (in 65% of
patients), lichenoid reaction, psoriasiform rash, follicular
mucinosis, pityriasis rosea-like eruption, and vasculitis.
2. EGFR inhibitors are classified as:
* First generation: gefitinib, erlotinib, icotinib, lapatinib,
vandetanib.
» Second generation: afatinib, canertinib, dacomitinib,
neratinib, pelitinib.
* Third generation: osimertinib, avitinib, rociletinib,
naquotinib, olmutinib.®

Gefitinib: Following the failure of both docetaxel and plati-
num-based therapy, the FDA authorized gefitinib for the
treatment of locally progressive or metastatic NSCLC.?
Erlotinib: The FDA has authorized erlotinib for the treat-
ment of locally progressive or metastatic NSCLC following
the failure of at least one prior chemotherapy regimen. For
pancreatic cancer that is metastatic, locally advanced, or
incurable, it is also authorized when coupled with
gemcitabine.’

Lapatinib: The FDA approved lapatinib, the first dual
inhibitor of HER2 and EGFR tyrosine kinases, to be used
in conjunction with capecitabine for patients with over-
expressed HER2 in advanced or metastatic breast cancer
who have previously received treatment with anthracy-
cline, taxane, and trastuzumab.’
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3. Multikinase or angiogenesis inhibitors include sunitinib,
sorafenib, and lenvatinib.
Sunitinib targets the following receptors: CSF-1R, FLT3,
RET, PDGFR, -KIT, and VEGFR (-1,2,3). It is authorized by
the FDA to treat GIST in individuals who do not respond
well to imatinib or who are experiencing progression of
the disease. In addition, it is also indicated for advanced
or metastatic RCC and unresectable or metastatic
pNETs.2
Sorafenib is a dual-action MKI that inhibits angiogenesis
and proliferation of tumor cells by targeting the tyrosine
kinases VEGFR-2 and -3, PDGFR, and RAF kinase. It has
been granted FDA authorization for the treatment of
advanced RCC and unresectable HCC.?
Lenvatinib targets proto-oncogenes such as RET, KIT,
VEGFR (1-3), FGFR (1-4), and PDGFR-a. The FDA has
authorized it for the treatment of differentiated thyroid
cancer, unresectable HCC, advanced RCC, and advanced
endometrial carcinoma.'®

Materials and Methods

This was a hospital-based observational study conducted
at Justice K.S. Hegde Charitable Hospital, Mangalore, from
October 1, 2022, to April 30, 2024. According to the
study by Naveed et al,'" assuming a 95% confidence inter-
val, the prevalence of at least one cutaneous ADR
(p=84.51%) and an absolute precision of 7%, the sample
size estimated for the study was 105. A convenience
sampling method was used in this study. One hundred
and five patients on TKI who presented with mucocutane-
ous adverse reactions and attended the outpatient depart-
ments of dermatology and medical oncology in the
hospital were studied.

After obtaining informed written consent, a detailed history;,
general physical examination, systemic examination, and der-
matological examination were carried out on all patients. All
the relevant findings were recorded on a proforma
(=Supplementary Material, available in the online version
only), and adverse reactions were appropriately graded accord-
ing to the severity scale of Common Terminology Criteria for
Adverse Events (CTCAE) v 5.0.12 Causality was assessed using
the World Health Organization—Uppsala Monitoring Centre’s
WHO-UMC criteria.'?

Inclusion criteria: Patients of both genders, diagnosed
with cancer undergoing chemotherapy with TKI, presenting
with mucocutaneous adverse reactions.

Exclusion Criteria

1. Patients having cutaneous manifestations because of in-
ternal malignancies.

2. Patients having cutaneous manifestations attributed to
radiation therapy.

3. Patients already having cutaneous symptoms or infec-
tions before the initiation of TKI.

4. Patients on monoclonal antibodies.
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Objectives

1. To study the incidence, distribution, severity, and dose
dependence of mucocutaneous adverse reactions of TKI.

2. To estimate the frequency and pattern, and to grade the
adverse effects based on the severity scale of CTCAE
version 5.0.

Statistical analysis: The data were tabulated in an MS Excel
worksheet, and descriptive statistics were expressed in
terms of mean (4standard deviation) for continuous data
and frequency (percentage) for categorical data. The data
were analyzed using SPSS software version 25. A p-value of
<0.05 was considered statistically significant.

Ethics: Ethical clearance was obtained from the Institu-
tional Ethics Committee, KS Hegde Medical Academy, Man-
galore, INST.EC/EC/103/2022 on July 5, 2022. This study was
in accordance with the ethical standards of the institutional
and/or national research committee and with the 1964
Helsinki Declaration and its later amendments or compara-
ble ethical standards.

Results

Of 105 patients on TKI, 35 (33.3%) were females and 70
(66.7%) were males with a male-to-female ratio of 2:1. A
majority of 34 (32.4%) patients were aged between 51 and
60 years. The average age was recorded as 55.20+411.82
years. Lung cancer 38 (36.2%) was the most common cancer,
followed by CML 21 (20%). The frequency of distribution of
various cancers is depicted in =Fig. 1.

A majority of 51 (48.6%) patients received EGFR inhibitors,
with gefitinib being the most frequently used TKI agent in 46
(43.8%) patients. The distribution of patients based on the
TKI agent received is shown in =Fig. 2.

=Fig. 3 shows the various mucocutaneous adverse reac-
tions of TKI agents. Xerosis was the most common ADR, seen
in 45 (42.9%) patients, with 40 (88.8%) patients having grade
1 disease, while the remaining 5 (11.2%) had grade 2.
Gefitinib was the most common TKI agent, accounting for
xerosis in 18 (40.0%) patients (~Fig. 4).
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This was followed by eczematous changes in 37 (35.2%)
patients, with seborrheic dermatitis being the most common
type seen in 7 (18.9%) patients. They were most frequently
reported with imatinib, affecting 13 (35.1%) patients. Forty
(88.8%) patients had grade 1 disease, while the remaining 5
(11.2%) had grade 2.

Papulopustular rash occurred in 27 (25.7%) patients, out
of which 23 (85%) patients had gefitinib as the TKI agent
(=Figs. 5 and 6). Twenty-two (81.5%) patients had grade 1,
and 5 (18.5%) had grade 2 rash. Among EGFR inhibitors, a
statistically significant association (p=0.001) was noted
between papulopustular rash and paronychia (=Table 1).

Maculopapular rash occurred in 16 (15.2%) patients and
was most frequently seen with imatinib in 9 (56.3%) patients.
Fourteen (87.5%) patients had grade 1 rash, while 2 (12.5%)
had grade 2.

Nail changes were reported in 29 (27.6%) patients, of
which 4 had nail discoloration, and 11 had nail ridging. Of
29 patients with nail changes, a majority of 15 (51.7%)
patients were on EGFR inhibitors. Seventeen patients
reported paronychia, with 12 cases being acute and 5 chronic
(=~Fig. 7).

Pigmentary changes were reported in 23 (21.9%) patients,
with hyperpigmentation in 17 (73.9%) and hypopigmentation
in 6 (26.1%) patients. Imatinib was the most common TKI agent,
causing pigmentary changes in 11 (47.8%) patients (~Fig. 8).
~Table 2 shows the various patterns of hyperpigmentation.

Hand-foot skin reaction (HFSR) was reported in 14
(13.3%) patients, of which 8 (57.1%) had grade 1 HFSR, while
6(42.9%) had grade 2 HFSR. Of 14 (13.3%) patients with HFSR,
11 (78.6%) patients had a dose reduction, and 3 (21.4%)
patients did not (=Figs. 9 and 10). A highly statistically
significant association (p < 0.001) was noted between the
HFSR and a subsequent dose reduction.

Seventeen (16.2%) patients reported mucosal changes, of
which 16 had oral mucosal changes (~Table 3; =Fig. 11). One
had genital mucosal changes (seen as candidiasis).

Seventeen (16.2%) patients reported infections, with 8
patients having bacterial infections (pyoderma), and 9 hav-
ing fungal infections, including 2 with candidiasis and 7 with
intertrigo (=Fig. 12).

A 2 1(20.0%)
e e ) 35(36.2%)

20 25 30 35 40

Number of patients

Fig. 1 Frequency of distribution of various cancers.
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Fig. 2 Distribution of patients based on the TKI agent received.
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Fig. 3 Various mucocutaneous adverse reactions of TKI.

Of 8 (7.6%) patients with other dermatoses, 5 had kera-
tolysis exfoliativa, 1 had palmar hyperhidrosis, 1 had pyo-
derma gangrenosum, and 1 had pyogenic granuloma.

The causality assessment using WHO-UMC criteria
showed that the ADRs to TKIs were probable in 70 (66.7%)
cases and possible in 35 (33.3%) cases.

Of 105 patients, 46 (42.8%) were on gefitinib. ~Table 4
depicts the various ADRs with gefitinib, with the most
common adverse effect being papulopustular rash, in 23
(50%) patients. Pigmentary changes included post-inflam-
matory hyperpigmentation in seven patients, lichen planus
pigmentosus in one, flagellate in one, and melasma-like in
one patient. Five patients had keratolysis exfoliativa, and one
patient each had a pyogenic granuloma affecting the nail fold
and PRIDE complex.

Indian Journal of Medical and Paediatric Oncology © 2025. The Author(s).
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Of 105 patients, 25 (23.8%) were on imatinib. ~Table 5
shows the various ADRs with imatinib. The most common
adverse effect noted was eczematous changes affecting 13
(52.0%) patients, with seborrheic dermatitis in 5 patients,
photodermatitis in 4, lichenoid dermatitis in 3, and psoriasi-
form dermatitis in 1 patient. Pigmentary changes were the
next most common, affecting 11 (44.0%) patients with
diffuse hypopigmentation in 6 patients and melasma-like
pigmentation in 5 patients.

Atotal of 21 patients had a dose reduction. Among these, 6
(28.6%) patients were on lenvatinib, 5 (23.8%) were on
gefitinib, 4 (19%) were on sunitinib, and 2 (9.5%) each were
on cabozantinib, sunitinib, and lapatinib. The two patients on
lapatinib and cabozantinib had HFSR and eczematous
changes as dose-dependent ADR. Both patients on sorafenib
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Fig. 4 Acquired ichthyosis over bilateral lower legs caused by gefitinib.

Fig. 5 Papulopustular rash involving the face caused by gefitinib.

had HFSR as the dose-dependent ADR. Of 6 patients on
lenvatinib, 5 had HFSR and 1 had pyoderma gangrenosum.
Of five patients on gefitinib, four had papulopustular rash
with paronychia, and one had a pyogenic granuloma of nail
folds. Of four patients on sunitinib, three had HFSR and one
had eczematous changes.

Discussion

In the current study, 51 (48.6%) patients were on EGFR
inhibitors, with 46 patients on gefitinib and 5 on lapatinib.
Twenty-eight (26.6%) patients were on BCR-ABL inhibitors,
with 25 on imatinib and 3 on dasatinib. Twenty-two (21%)
patients were on MKIs, with 8 on lenvatinib, 9 on sunitinib, 2

Gowda et al.

Fig. 6 Papulopustular rash involving the chest caused by gefitinib.

Table 1 Statistically significant association between
papulopustular rash and paronychia
Rash papulopustular | Paronychia p-Value
Yes | No
Number (%)
Yes (27) 10 (37.0) | 17 (63.0) | 0.001
No (78) 7 (8.9) 71 (91

on sorafenib and cabozantinib each, and 1 on pazopanib.
Four (3.8%) patients were on an ALK inhibitor, namely
crizotinib (~Table 6).

There are individual studies highlighting the cutaneous
ADRs of each TKI agent class, but a pooled analysis of all TKI
agents is quite uncommon in the literature, which makes our
study unique.

Of 51 patients on EGFR inhibitors, the most common
ADRs noted were papulopustular rash in 25 (49.0%)
patients, xerosis in 22 (43.1%), nail changes in 15 (29.4%),
eczematous and pigmentary changes in 11 (21.6%) patients
each, infections in 9 (17.6%), and mucosal changes in 6
(11.8%) patients.

In the study by Chanprapaph et al,’” of 99 patients on
EGFR inhibitors, the most common ADR was xerosis in
52.5% of patients, which was comparable to our study.
Enhanced inflammation, keratinocyte apoptosis, increased
UV sensitivity, and altered keratinocyte differentiation are
the various outcomes of EGFR suppression. The disruption
of the stratum corneum and dysfunctional sebaceous glands
causes the epidermis to lose its ability to retain water. Drug
buildup can interfere with the secretory function of eccrine
sweat glands, which can cause dryness.'”

Since the majority of patients were on EGFR inhibitors and
the most common age group was 51 to 60 years, this could
explain the higher incidence of xerosis in the current study.

114
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Fig. 7 Subungual splinter hemorrhages involving fingernails caused

by sorafenib.

Fig. 8 Melasma-like hyperpigmentation caused by imatinib.

Table 2 Various patterns of hyperpigmentation

Type of hyperpigmentation Frequency Percentage
Post-inflammatory 8 47.1
hyperpigmentation

Melasma-like 6 35.2

Lichen planus pigmentosus 11.8
Flagellate 1 5.9

Total 17 100.0

In a study conducted by Saini et al,'® papulopustular rash
was the most frequent cutaneous ADR seen in 21 (26.25%)

patients, which correlated with our study.

Of 27 patients with papulopustular rash, 20 (74%) had an
onset at or before 3 weeks. Similar findings were noted in the

Indian Journal of Medical and Paediatric Oncology © 2025. The Author(s).
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Fig. 10 Hand-foot skin reaction over soles caused by sunitinib.

study by Chanprapaph et al,'

between 8 and 25 days.

These follicle-centric erythematous papules and pustules
mostly affect the seborrheic regions, while sparing the
periorbital and palmoplantar areas. The onset is within the
first 2 weeks of treatment and is characterized by waxing and
waning of lesions. In contrast to acne, comedones are

where the onset ranged
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Table 3 Oral mucosal changes after the initiation of TKI Table 4 ADRs with gefitinib
Oral mucosal changes Frequency Percentage Adverse reaction Frequency Percentage
Mucositis 10 62.4 Rash papulopustular 23 50.0
Cheilitis 4 25.0 Xerosis 18 39.1
Mucosal melanosis 1 6.3 Nail changes 12 26.1
Oral lichen planus 1 6.3 Pigmentary changes 10 21.7
Total 16 100.0 Eczematous changes 9 19.6
Infection 9 19.6
Mucosal changes 6 13.0
Other dermatoses 6 13.0
Pruritus 5 10.9
Rash maculopapular 4 8.7
Hair changes 4 8.7
Table 5 ADRs with imatinib
Adverse reaction Frequency Percentage
Eczematous changes 13 52.0
Pigmentary changes 11 44.0
Rash maculopapular 9 36.0
Xerosis 8 32.0
Eyelid edema 6 24.0
Pruritus 5 20.0
Hair changes 5 20.0
Nail changes 4 16.0
Infection 4 16.0
Mucosal changes 3 12.0
Other dermatoses 1 4.0
Alopecia 1 4.0

Fig. 12 Pyoderma involving the right thigh caused by gefitinib.

noticeably absent, the lesions are associated with pruritus,
and the scalp is usually involved. EGFR inhibitors block the
expression of EGFR in normal epidermal cells as well as in

Table 6 Distribution of patients based on the class of TKI agent

received
Class of TKI agent Frequency Percentage
EGFR inhibitor 51 48.6
BCR-ABL inhibitor 28 26.6
Multikinase inhibitor 22 21.0
ALK inhibitor 4 3.8
Total 105 100.0

tumor cells. As aresult, there is enhanced cell differentiation,
apoptosis induction, and cell growth arrest, which causes
keratinocytes to produce inflammatory chemokines, namely,
CCL2, CCL5, and CXCL10."”

In the current study, a rare case of pyogenic granuloma
affecting lateral nail folds was reported, after nearly
21 months of gefitinib initiation (=~Fig. 13). Most patients

Indian Journal of Medical and Paediatric Oncology © 2025. The Author(s).
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Fig. 13 Pyogenic granuloma of the lateral nail folds of the left great
toe caused by gefitinib.

Fig. 14 Flagellate pigmentation over the upper back caused by gefitinib.

who experience nail alterations have previously experienced
papulopustular rash.'® A significant association with a p-
value of 0.001 was noted between the occurrence of rash and
the development of paronychia.

Although flagellate dermatitis is a known ADR of bleomy-
cin, in our study one patient on gefitinib reported flagellate

Gowda et al.

Fig. 15 Pyoderma gangrenosum involving the left mammary area
caused by lenvatinib.

pigmentation (=Fig. 14). One patient had PRIDE complex
(papulopustules and/or paronychia, regulatory abnormalities
of hair growth, itching, and dryness due to EGFR inhibitors) as
compared to three in the study by Saini et al.'® —Table 7 shows
the comparison of cutaneous adverse reactions with gefitinib
in different studies.

Of 11 (44%) patients showing pigmentary changes after
imatinib, diffuse hypopigmentation was seen in 6 (54.5%)
patients and melasma-like pigmentation in 5 (45.5%) patients.

In addition to inhibiting BCR-ABL, imatinib additionally
blocks ligands from attaching to -KIT receptors on melano-
cytes, which lowers melanocyte activity and causes hypo-
pigmentation. Rarely, it can sporadically induce paradoxical
hyperpigmentation. Although melasma-like is a rare adverse
effect, the higher prevalence in our study could be due to
ethnically pigmented skin. Five patients with melasma-like
pigmentation after imatinib therapy were described by
Ghunawat et al.??

Periorbital edema was noted in 6 (24%) patients on
imatinib in the current study, as opposed to 81 (18.5%) in
the study by Vinay et al.>3 This is due to inhibition of PDGFR,
which plays a crucial role in the regulation of interstitial fluid
balance. ~Table 8 shows the comparison of cutaneous ADRs
with imatinib in different studies.

Table 7 Comparison of cutaneous ADRs with gefitinib in different studies

Adverse reactions Yoshida et al'® | Chularojanamontri et al’® | Chanprapaph et al'* | Lee et al’’ | Our study
Papulopustular rash | 67 (62.6%) 46 (79.3%) 5 (20.8%) 25 (39%) 23 (50%)
Xerosis - 48 (82.8%) 10 (41.7%) 23 (36%) 18 (39.1%)
Nail changes 17 (15.9%) 27 (46.6%) 1(4.2%) 4 (6%) 12 (26.1%)
Mucosal changes 4 (3.7%) - 1(4.2%) 3 (6%) 6 (13%)
Maculopapular rash | - - 5 (20.8%) - 4 (8.7%)
HFSR 4 (3.7%) - - - -
Desquamation - 36 (62.1%) - - 5(10.8%)

Indian Journal of Medical and Paediatric Oncology © 2025. The Author(s).
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Table 8 Comparison of cutaneous ADRs with imatinib in different studies
Adverse reactions Vinay et al’3 Khokar et al®* Arora et al®® Valeyrie et al® Our study
Eczematous changes - - - - 13 (52%)
Pigmentary changes 260 (59.4%) 101 (76.5%) 44.5% - 11 (44%)
Maculopapular rash - - 12.7% 36 (66.7%) 9 (36%)
Xerosis 16 (3.7%) 22 (16.7%) - - 8 (32%)
Eyelid oedema 81 (18.5%) 64 (48.5%) 48% 35 (64.8%) 6 (24%)
Mucosal changes 77 (17.6%) - - - 3(12%)
Pruritus 12 (2.7%) 9 (6.8%) - 22 (40.7%) 5 (20%)

Of 8 (7.6%) patients on lenvatinib, HFSR was noted in 5
(62.5%) patients and xerosis and nail changes in 4 (50%)
patients each. Pyoderma gangrenosum was noted in one
patient, which led to a subsequent dose reduction (~Fig. 15).
Cha et al.?® reported a case of lenvatinib-induced skin
ulceration in a 60-year-old HCC patient.

0f 9 (8.6%) patients on sunitinib, the most common ADRs
noted were eczematous changes in 6 (66.7%) patients, fol-
lowed by xerosis in 5 (55.6%) and alopecia and facial edema
in 4 (44.4%) patients each. Mucosal changes and HFSR were
seen in 3 (33.3%) patients each. In a study by Lee et al,?’ of
119 patients on sunitinib, the most frequent ADR was HFSR
in 43 (36%) patients, which was similar to the current study.

Of 14 (13.3%) patients with HFSR, 8(57.1%) had grade 1,
and 6(42.9%) had grade 2 reactions, while grade 3 HFSR was
not observed. In the study by Autier et al, 2% of 26 patients
on sorafenib with HFSR, 16 (61.5%) had grade 1, which
correlated with our study.

Most patients experience HFSR during the first 2 to
4 weeks after starting MKI treatment.?? It starts as yellow
hyperkeratotic lesions that develop into calluses and, in
certain instances, there is superficial blistering on the palms
and soles, and often features a distinctive peripheral ery-
thematous halo.’

In the current study, of 14 patients with HFSR, 11 (78.6%)
patients underwent dose reduction as opposed to the study
by Autier et al,”® where HFSR led to dose reduction in only 2
(7.7%) patients.

ADRs were dose-dependent for lenvatinib, gefitinib, suni-
tinib, sorafenib, cabozantinib, and lapatinib. The specific dose-
dependent ADRs associated with each TKI agent were HFSR
and pyoderma gangrenosum for lenvatinib, papulopustular
rash with paronychia for gefitinib, HFSR, and eczematous
changes for sunitinib, cabozantinib, and lapatinib, and HFSR
for sunitinib. In our study, the relation between HFSR and a
subsequent dose reduction was analyzed in detail and showed
a statistically significant association.

Limitations: A relatively small sample size pertaining to
individual TKI agents, individual patients were not followed
up in the long run, and only a few widely used TKI agents
were analyzed.

Grey areas: Many newer and less frequently used TKIs may
have distinct cutaneous ADR profiles that remain uncharac-
terized. Limited data are available on chronic sequelae after

discontinuation of TKIs. Future research is encouraged to
include a larger number of participants and newer TKI
agents.

Strength: A pooled study of regularly used TKI agents is
quite uncommon, despite the fact that individual TKI agents
have been reviewed in the literature.

Conclusion

Although deemed safer when compared to the conventional
chemotherapeutic agents, the newer targeted therapies do
exhibit cutaneous toxicities, affecting skin, hair, nails, and
mucosa. Certain ADRs exhibit a dose-dependent relationship,
wherein increased drug concentrations are associated with
heightened toxicity. Recognizing this correlation underscores
the need for vigilant monitoring and emphasizes the impor-
tance of interdisciplinary cooperation between oncologists
and dermatologists to facilitate accurate diagnosis and prompt
management of various cutaneous toxicities. This will sub-
stantially reduce patient morbidity, boost adherence, and
facilitate the treating oncologist to make necessary decisions
regarding whether to stop, reduce, or continue the drug.

Patients’ Consent

Photographs of the cutaneous lesions of patients who
consented to it were taken, and the patients’ identities
were kept confidential.
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