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Abstract: Acquired palmoplantar keratoderma (PPK) is a non-hereditary hyperkeratosis of the palms and soles that is caused by 
various factors, including chemotherapeutic agents. The purpose of this case report is to present a rare case of acquired PPK caused by 
the chemotherapeutic agent capecitabine. A 54-year-old female complained of painful erythematous plaques on her palms and soles 
with history of consuming capecitabine. Physical examination revealed scaly erythematous plaques on the palmoplantar surface and 
knuckle pads on both hands. Histopathological features showed hyperkeratosis, acanthosis, vasodilatation, and perivascular lympho-
cytic infiltration. Therefore, the patient was diagnosed with acquired PPK due to capecitabine. The dose of capecitabine was reduced 
and the patient was administered topical corticosteroid and emollient. Improvement of skin lesions was strongly observed after 
discontinuation of capecitabine. The underlying cause of PPK should be identified to determine the appropriate treatment. Dose 
reduction or drug discontinuation is the mainstay therapy for patients with acquired PPK caused by chemotherapeutic agents. 
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Introduction
Acquired palmoplantar keratoderma (PPK) is a non-hereditary hyperkeratosis of the palms and soles covering ≥50% of 
the skin surface of involved acral area that can be caused by inflammatory disease, metabolic disease, or exposure to 
drugs,1,2 such as chemotherapeutic agents, including capecitabine, doxorubicin, hydroxyurea, and tegafur.2,3 The 
mechanism by which capecitabine causes PPK is still not clear.3 Clinical manifestations of PPK can affect the patient’s 
quality of life, therefore the underlying causes of PPK must be identified immediately to determine the appropriate 
management.4 This case report aim to report a rare case of acquired PPK caused by chemotherapeutic agent capecitabine.

Case
A 54 years old woman with erythematous skin and hyperkeratotic scales on her palms and soles was referred to our 
dermatology clinic. Four and a half months before consultation, she felt discomfort and slight pain in both palms and 
soles. Two weeks later, erythematous macules appeared with scales. Sometimes, vesicles appear, which then break into 
erosion that felt pain. After a couple of months, the skin had thickened into erythematous plaques with thickening scales. 
The patient was diagnosed with breast cancer six years prior, and a unilateral mastectomy had already been carried out. 
The patient had history of taking 500 mg capecitabine for five months, which was administered orally as four tablets in 
the morning and three tablets in the evening. No other medication was consumed by the patient other than capecitabine. 
No similar complaints were found in the families of the patients. A history of contact with or application of any topical 
agent before the lesions appeared was ruled out. Upon physical examination, knuckle pads were found in both hands. 
Dermatological examination revealed erythematous plaques and scales on both palms and soles (Figure 1). Microscopic 
examination of skin scrapings with 10% potassium hydroxide did not reveal any fungal elements. Thyroid-stimulating 
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hormone examination results were within normal limits, and the antinuclear antibody was nonreactive. Histopathological 
examination revealed that the epidermis was covered with stratified squamous epithelium, with hyperkeratosis, orthoker-
atosis, and acanthosis. The dermis consists of stromal connective tissue covered with perivascular lymphocytic 

Figure 1 Clinical image of erythematous plaques with scales on the palms and soles accompanied with knuckle pads on the back of the hands before treatment.
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inflammatory cells, which corresponds to palmoplantar keratoderma (Figure 2). Based on the history, physical examina-
tion, and histopathological features, the patient was diagnosed with acquired PPK due to capecitabine. The patient was 
treated with vaseline album and 0.05% clobetasol propionate cream twice a day, also the dose of capecitabine was 
reduced to two tablets in the morning and one tablet in the evening. After the second month of observation, a clinical 
improvement was observed. The improvement in the skin lesions was more pronounced after capecitabine was 
discontinued by the hematology and oncology clinic (Figure 3).

Discussion
Palmoplantar keratoderma has recently been observed as an uncommon cutaneous complication of some medications.3 

Studies reporting acquired PPK are still very limited. PPK lesions can be classified based on their pattern of skin 
involvement into three categories: diffuse, focal, and punctate. Diffuse PPK involves the entire surface of palms and 
soles. Punctate PPK presents as multiple discrete keratotic papules on the palms and soles. PPK lesions can also 
accompanied by thickening of the skin on the back of the hands and feet, such as on the knuckles, called knuckle 
pads.2 This patient showed a diffuse pattern with knuckle pads on both hands.

Based on etiology, acquired PPK can be divided into (1) keratoderma climactericum; (2) drug related PPK; (3) 
malnutrition associated PPK; (4) chemically induced PPK; (5) PPK related to systemic disease; (6) PPK related to 
malignancy; (7) PPK due to other dermatoses; (8) PPK due to infection; and (9) idiopathic PPK.2 PPK has been identified 
as a rare adverse event for numerous medications, including glucan, lithium, venlafaxine, verapamil, antimalarial, and 
chemotherapeutic agents.2,3 One of study reported that the most often drugs related to PPK were B-Raf proto-oncogene 
(BRAF) inhibitors (73.7%), combination of BRAF inhibitors and mitogen-activated protein kinase (15.4%), tyrosine 
kinase inhibitors (3.2%), as well as chemotherapeutic agents (2.4%).3 Six chemotherapeutic agents reported in that study 
were capecitabine in two patients, doxorubicin in two patients, hydroxyurea in one patient, and tegafur in one patient. 
The patient in this case report had been taking capecitabine for five months before being consulted and started 
experiencing symptoms one month after taking capecitabine.

Kundel et al5 reported that the most common side effect of capecitabine was nausea (38%), followed by weakness 
(24%), diarrhea (24%), mucositis (10%), and hand-foot syndrome (HFS) (7%). HFS is the most common cutaneous side 
effect of capecitabine, with characteristic symptoms preceded by dysesthesia or discomfort, followed by symmetrical 
erythema and edema on the palms and soles. Skin manifestations can also be accompanied by blisters and erosions. The 
pathogenesis of HFS remains unknown; however, it is thought to be related to the dose and duration of chemotherapy. 
Several theories have been proposed for the pathogenesis of HFS. First, high levels of thymidine phosphorylase in 
keratinocytes, especially on the palms and soles, result in increased accumulation of capecitabine metabolites. Second, 
capecitabine can be eliminated via the eccrine glands, which are abundant in palms and soles, resulting in the 
accumulation of capecitabine metabolites that affect acrosyringium differentiation and hyperkeratosis. Another 

Figure 2 Histopathological feature revealed (A) hyperkeratosis and acanthosis; (B) vasodilatation and perivascular lymphocytic infiltrates (red arrows).
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supporting theory is that microtrauma to the capillaries due to mechanical stress can cause chemotherapy agents to escape 
from the blood vessels and cause cytotoxic effects on the surrounding tissues.6 Capecitabine has also been reported to 
cause a variety of dermatologic reaction, such as lichenoid drug eruption,7 leukocytoclastic vasculitis,8 skin 

Figure 3 Improvement of skin lesions after capecitabine was discontinued.
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hyperpigmentation,9 oral stomatitis,10 although less frequently reported than HFS. HFS skin lesions can develop into 
PPK if chemotherapy agents are not stopped,2 although rarely reported. The initial complaint in this case report 
corresponded to the symptoms of HFS manifesting as discomfort on both the palms and soles, followed by diffuse 
erythematous skin with scales on both palms and soles that sometimes develop blisters that break into erosions. 
Symptoms of PPK with thickening of the skin on the palms and soles were felt two months after HFS symptoms 
appeared or three months after consuming capecitabine.

The diagnosis of PPK is established based on history taking, physical examination, and supported by histopatho-
logical feature.11 First, acquired PPK must be differentiated from inherited PPK. Acquired PPK generally occurs at an 
advanced age, whereas inherited PPK is characterized by a relatively early age of onset with familial occurrence. 
Physical examination of acquired PPK shows thickening of the skin limited to the palms and soles,12 inherited PPK is 
often accompanied by extracutaneous features.13 The main histopathological feature of PPK is hyperkeratosis. Other 
features such as acanthosis, parakeratosis, hyperplasia of the stratum spinosum and granulosum, and perivascular 
inflammatory cell infiltrate can also be found.12 While in contrast, the histopathological features of HFS is epidermal 
changes range from scattered necrotic keratinocytes with basal layer vacuolar degeneration to full-thickness necrosis 
that resemble patterns seen in cytotoxic reactions.14 The patient in this case report was diagnosed with acquired PPK 
based on the history that the onset of the complaint was at a later age, 54 years old, with a negative family history. 
Physical examination did not show any extracutaneous features, and histopathological examination in accordance 
with PPK.

The management of acquired PPK due to chemotherapeutic agents includes patient education, symptomatic 
therapy, and reducing the dose or stopping chemotherapy.15 Various therapeutic options aim to improve symptoms 
by improving the skin barrier, reducing the thickening of the skin,12 and improving inflammation.15 Potent topical 
corticosteroid administration can reduce inflammation and show better results when combined with moisturizers, 
such as vaseline album.6 The patient in the case report was given topical therapy with vaseline album and 0.05% 
clobetasol propionate cream, which was applied twice daily to the palms and soles. The dose of capecitabine was 
also reduced by 50% from the initial dose and showed improvement in the skin lesions. Skin thickening, scales, 
and erythema improved. Improvements in skin lesions were more pronounced after discontinuation of 
capecitabine.

PPK is a nonlife-threatening condition. Study conducted by Mirali et al3 showed that complete resolution of PPK 
occurred in the range of two weeks to six months with an average of 2.4 months after chemotherapy discontinuation. The 
main treatment for acquired PPK is to eliminate the underlying condition.2 Capecitabine, as the suspected etiology of 
acquired PPK in this case report, had been discontinued for three weeks at the time of the last observation, and the skin 
lesions were notably improved.

Conclusion
Acquired PPK can be caused by chemotherapeutic agents such as capecitabine. Before starting the medication, patients 
receiving capecitabine should thoroughly informed and undergo regular follow-up to detect possible side effects. We 
report a case of PPK that developed after the preceding cutaneous reaction of HFS shortly after capecitabine chemother-
apy. Dermatologists and other healthcare providers should be aware that PPK can develop as a sequential event of HFS 
during capecitabine chemotherapy. Reducing the dose or stopping the drug is the main management strategy for patients 
with acquired PPK caused by chemotherapeutic agents, as occurred in our patient that showed pronounced clinical 
improvement after capecitabine was discontinued.
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