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IIn recent years, tyrosine kinase inhibitors 
have risen to prominence with the development 
of novel oncologic therapies. Vandetanib is 
an oral tyrosine kinase inhibitor that targets 
vascular endothelial growth factor receptor 2, 
the epidermal growth factor receptor, and RET 
tyrosine kinase.1 It is approved by the United 
States Food and Drug Administration (FDA)
for the treatment of advanced, unresectable, 
or metastatic medullary thyroid cancer. In 
clinical trials, a variety of cutaneous reactions 
have been identi� ed as potential side e� ects 
of tyrosine kinase inhibitors, including 
acneiform rash, xerosis, eczema, and, in 
rare cases, phototoxicity.3 Of the few case 
reports of vandetanib-induced phototoxicity, 
the discontinuation of vandetanib resulted 
in improvement within one month, with 
postin� ammatory hyperpigmentation and 
erythema often following the acute eruption.2–5

Here, we describe a case of a protracted 
vandetanib-induced phototoxic drug rash that 
eventually resolved with oral supplementation 
of Polypodium leucotomos (P. leucotomos)
extract.

CASE PRESENTATION
A 55-year-old man with familial RET V804M-

positive medullary thyroid cancer was treated 
with vandetanib 300mg daily for extensive, 

inoperable, metastatic disease after total 
thyroidectomy and radical neck dissection.

Less than one month after the initiation of 
vandetanib, the patient developed a severe, 
painful sunburn after minimal sun exposure. 
Vandetanib was discontinued immediately, 
resulting in only marginal improvement in 
pain and swelling over the next 24 hours. He 
was evaluated by the dermatology team the 
following day, where extensive erythema and 
blistering were noted in the sun-exposed areas 
of his upper chest, face, and neck, with sparing 
of skin creases and sun-protected areas (Figure 
1A). Multiple painful bullae were scattered over 
the dorsal and palmar surfaces of his hands 
(Figure 1B). Aside from the recent initiation of 
vandetanib, he denied any other recent changes 
in medication use, illness, or variations in his 
daily regimen. Urine porphobilinogens and 
serum porphyrins were negative. Antinuclear 
antibodies were not detected.

Given the temporal relationship between the 
photodistributed eruption and the initiation of 
vandetanib therapy, a presumptive diagnosis of 
vandetanib-induced phototoxicity was made. 
Vandetanib was discontinued, and the patient 
was prescribed betamethasone diproprionate 
0.05% cream for his hands, � uticasone 0.05% 
for his face, and a 16-day oral prednisone taper, 
beginning at 40mg and tapered by 10mg every 
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four days. He was instructed to continue sun 
protection factor (SPF) 70 protection at all times 
and practice strict sun avoidance whenever 
possible. An SPF 50+ hat with neck protection 
� ap and special ultraviolet (UV) shield gloves 
were also recommended.

When the patient returned to the clinic 
six weeks later, his symptoms were only 
mildly improved; he continued to experience 
persistent, severe erythema over his face, chest, 
neck, and hands, despite the discontinuation 
of vandetanib, careful sun avoidance, and strict 
use of the recommended sunscreens, hats, 
sleeves, and gloves. He was initiated on a trial of 
P. leucotomos extract supplementation 240mg 
daily. Vandetanib use remained on hold.

When the patient returned for his 
repeat examination eight weeks later, his 
skin was completely clear. The previously 
erythematous and edematous sun-exposed 
areas of his face, neck, and chest were 
healed, with no postin� ammatory changes 

or hyperpigmentation noted. The bullous 
eruption on his hands had fully resolved. In the 
interim, he had been taking the P. leucotomos 
supplement daily, while other factors, including 
limited sun exposure, remained relatively 
unchanged. After the resolution of the rash, the 
patient was o� ered the option to rechallenge 
to vandetanib while taking the P. leucotomos 
extract but he declined to do so.

DISCUSSION
Vandetanib-induced phototoxicity.

Vandetanib is a potent, once-daily, oral 
multikinase inhibitor with peak blood plasma 
concentrations reached in 4 to 10 hours after 
administration. Pharmacokinetic studies have 
identi� ed that the clearance rate of vandetanib 
is approximately 13L/h, with an average half-
life of approximately 19 days and steady-state 
concentration reached after approximately three 
months.1

While cutaneous reactions, such as acneiform 
rash, xerosis, and eczema, are listed as common 
adverse events of tyrosine kinase inhibitors, 
severe phototoxicity is relatively rare.3 Patel 
et al6 conducted a systematic review of the 
incidence of cutaneous side e� ects associated 
with tyrosine kinase inhibitors and concluded 
that Grades 3 to 4 rashes are reported in a 
considerable number of patients treated with 
imatinib, nilotinib, erlotinib, lapatinib, sorafenib, 
and sunitinib. In a pooled analysis of Phase I, II, 

and III clinical trials of sunitinib, phototoxicity 
occurred in less than 0.1 percent of patients.7

A few cases of severe phototoxicity with 
vandetanib treatment have been reported 
in the literature (Table 1). Chang et al2

described the case of a 60-year-old man with 
hepatocellular carcinoma who developed 
bullous lesions related to sun exposure during 
a trial on vandetanib. Another report by Fava 
et al5 described a photoallergic reaction that 
occured in an 80-year-old woman after two 
months of vandetanib therapy for metastatic 
nonsmall-cell lung cancer. In a review of Phase 
II and III studies on vandetanib, 3 of 63 patients 
developed severe phototoxicity, leading to the 
discontinuation of the drug.3

Although dermatoses commonly occur during 
treatment with tyrosine kinase inhibitors, there 
are insu�  cient data to establish treatment 
guidelines for these reactions.6 In the reported 
cases of tyrosine kinase-induced phototoxicity, 
common management strategies include 
topical corticosteroids, oral corticosteroids, 
systemic antihistamines, and aggressive 
photo-protection.2–5 In many cases, resolution 
of the eruption usually occurred at less than one 
month after the discontinuation of vandetanib, 
often with prevalent residual postin� ammatory 
hyperpigmentation following clearance of the 
rash.2–5

In general, phototoxic reactions occur as 
a result of the damaging e� ects of UV light-

FIGURE 1. A) Erythematous, edematous, scaly eruption localized to the sun-exposed areas of the face; and B) 
vesiculobullous eruption on the dorsal surfaces of both hands
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activated cytotoxic compounds. Phototoxins are 
typically low molecular weight molecules 
(200–500Da) with planar, polycyclic structures, 
which have a low threshold for excitation by 
visible-light photons.8 Exposure of these toxins 
to light results in the production of free radicals, 
which can cause destruction of neighboring 
tissues.8 Given that vandetanib is a small 
molecule with an aromatic structure, it has been 
theorized to have direct phototoxic properties.2–4

Salvador et al9 demonstrated the phototoxic 
potential of vandetanib in vitro in human 
keratinocytes. The authors observed a 
vandetanib-induced, dose-dependent decrease 

in keratinocyte viability with UVA irradiation, 
and postulated that the phototoxic potential of 
vandetanib is due to the formation of a highly 
reactive aryl radical, which has the potential to 
cause massive DNA photodamage, apoptosis, 
and the oxidation of lipids and proteins.

P. leucotomos. P. leucotomos is a fern species 
native to South America. Extract of P. leucotomos 
has been used to treat of a variety of skin 
conditions, including polymorphic light eruption 
and melasma.10 P. leucotomos has been shown to 
have photoprotective properties at cellular and 
molecular levels.11 The phenolic components 
of the extract, including ca� eic acid and ferulic 

acid, act as potent inhibitors of free radicals.11,12

P. leucotomos has also been shown to inhibit the 
phototransformation of transurocanic acid in 
the stratum corneum, which has UV-absorbing 
properties.13 On a cellular level, P. leucotomos has 
been shown to improve cell membrane integrity 
and elastin expression.11

In a study by Middlekamp-Hup et al14 P. 
leucotomos demonstrated photoprotective 
e� ects in patients undergoing psoralen and UVA 
(PUVA) therapy. Clinically, patients treated with 
P. leucotomos developed less erythema and had 
lower PUVA phototoxicity scores compared to 
controls. The histological examination of skin 

TABLE 1. Case reports of vandetanib-induced photosensitivity

AUTHOR, 
YEAR

AGE 
(SEX)

VANDETANIB 
DOSE CANCER REACTION MANAGEMENT TIME TO 

RESOLUTION
POSTINFLAMMATORY 
HYPERPIGMENTATION

Chang, 20092 60 (M) 300mg/day
Hepatocellular 
carcinoma

Erythematous patches 
in sun-exposed areas

Oral antihistamine, topical 
corticosteroid, discontinue vandetanib, 
photoprotection

2 weeks Moderate

Kong, 200916 49 (F) NR
Primary brain 
tumor

Eczematous dermatitis, 
intermittent pustules, 
photosensitivity

Emollients NR
Numerous pinpoint 
blue-gray perifollicular 
macules

Kong, 200916 59 (F) NR
Anaplastic 
astrocytoma

Photosensitivity Topical corticosteroids NR
Blue-gray pigmentation 
of sun-exposed areas

Fava, 20105 80 (F)
300mg/day (+ 
intravenous 
gemcitabine)

Nonsmall-cell 
lung cancer

Photoallergic dermatitis
Oral antihistamine, topical 
corticosteroid, discontinue vandetanib, 
photoprotection

3 months Prevalent

Son, 201115 67 (M) 300mg/day
Non-small cell 
lung cancer

Erythematous, pruritic 
patches in sun-exposed 
areas

Oral antihistamine, oral corticosteroid, 
topical corticosteroid, discontinue 
vandetanib, photoprotection

1 month
Photosensitivity 
redeveloped with 
docetaxel therapy

Son, 201115 51 (M) 300mg/day
Nonsmall-cell 
lung cancer

Erythematous, pruritic 
papules and patches in 
sun-exposed areas

Oral antihistamine, oral corticosteroid, 
topical corticosteroid, discontinue 
vandetanib, photoprotection

1 month
Photosensitivity 
redeveloped with 
docetaxel therapy

Caro-Gutierrez, 
201418 66 (M) 300mg/day

Medullary 
thyroid cancer

Photo-induced 
erythema multiforme

Topical steroids, photoprotection, 
vandetanib continued

2 weeks NR

Bota, 201519 61 (M) 300mg/day Thyroid cancer
Lichenoid 
photodermatitis

Topical corticosteroids, oral 
antihistamines, sun avoidance, 
vandetanib continued

NR NR

Goldstein, 
20154 51 (F)

300mg/day (+5mg 
everolimus)

Follicular 
thyroid 
carcinoma

Grade 3 photoallergic 
dermatitis

Oral corticosteroid, topical 
corticosteroid, discontinue vandetanib, 
photoprotection

NR
Yes, with eczematous 
plaques

Negulescu, 
201717 70 (M) 300mg/day

Medullary 
thyroid cancer

Grade 1 
photodistributed 
rash, onycholysis of 
� ngernails

Photoprotection (gloves), vandetanib 
continued

3 months 
(nails)

NR

Negulescu, 
201717 42 (M) NR

Medullary 
thyroid cancer

Recurring, Grade 2, 
pruritic, erythematous 
plaques in sun-exposed 
areas; photoonycholysis

Photoprotection, vandetanib continued NR

Blue-gray pigmentation 
progressively developed 
in sun-exposed 
areas with continued 
vandetanib therapy

NR: Not reported
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biopsies of patients treated with P. leucotomos
demonstrated signi� cantly fewer sunburn cells 
in the epidermis.14

Although P. leucotomos has not been 
speci� cally studied in the management 
of phototoxic reactions, our patient’s 
dramatic improvement after P. leucotomos 
supplementation suggests that P. leucotomos
might be a feasible option for preventing and 
managing photosensitivity. The photoprotective 
properties of P. leucotomos might help 
counteract damage caused by phototoxins— 
at the cellular level, by scavenging reactive 
oxygen species, and the molecular level, by 
strengthening cell membranes—although 
more studies are needed to further elucidate 
this mechanism. 

Limitations. Because our patient declined 
to undergo a rechallenge with vandetanib, 
we were unable to rule out the prolonged 
discontinuation of the drug as the primary 
contributer to the clearance of the rash. 

CONCLUSION
Clinicians should be aware of the risk 

potential of vandetanib and other multikinase 
inhibitors for severe phototoxicity. Given its 
multiple proposed photoprotective mechanisms 
of action, P. leucotomos might constitute a 
promising adjunctive treatment for severe 
photosensitivity, especially in patients whose 
conditions are refractory to conventional 
management with sun avoidance and 
protection. Further studies are necessary to 
better understand the role of P. leucotomos in 
managing severe phototoxic reactions.

NOTE: Signed photoconsent was obtained from 
patient for use of photos presented in this article.
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