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Abstract: Pegylated liposomal doxorubicin (PLD) is a form of doxorubicin enclosed in pegylated liposomes and is associated with 
a high risk of mucocutaneous side effects. The most common cutaneous side effect is hand-foot syndrome, whereas other cutaneous 
reactions are rarely reported. The pathogenesis of PLD-induced cutaneous reaction is not yet clear. It is presumed that PLD could 
discharge through sweat or damaged vessels and impair keratinocytes in the basal layer or hair follicles as well as induce lymphocytic 
inflammation. We report a relatively rare of PLD-induced cutaneous reaction presented as diffuse follicular rashes and intertrigo-like 
dermatitis. A 56-year-old man, with leiomyosarcoma, developed pruritic and painful follicular erythematous papules with scaling on 
the trunk and limbs after receiving three cycles of PLD. The patient discontinued the use of PLD because of pain and exacerbation of 
the eruptions, and then the rashes gradually disappeared. This case highlights the potential pathogenesis underlying this unusual 
cutaneous reaction related to Pegylated Liposomal Doxorubicin. 
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Introduction
Pegylated liposome doxorubicin (PLD) is an anthracycline drug and a form of doxorubicin encapsulated in pegylated 
liposomes. It is associated with a high risk of mucocutaneous side effects, especially hand-foot syndrome. Other 
cutaneous reaction, such as intertrigo-like dermatitis, diffuse follicular rash, melanotic macules, maculopapular rash or 
recall phenomenon are less common.1,2 The pathogenesis of PLD-induced cutaneous reaction is not yet clear. Some 
studies have found that that PLD could be excreted through sweat or penetrate through the damaged vessels and induce 
lymphocytic inflammation associated with keratinocyte apoptosis.3–8 Here we report a case of diffuse follicular rashes 
and intertrigo-like dermatitis induced by PLD, which mainly affected the area with frequent friction and abundant sweet 
glands, suggesting the potential pathogenesis underlying this unusual cutaneous reaction.

Case Report
A 56-year-old male presented with pruritic and painful rashes on the trunk and limbs for 40 days. He was diagnosed with 
leiomyosarcoma and underwent posterior mediastinal tumor resection 1 year ago. Ten months ago, he started treatment 
with PLD (80 mg) and dacarbazine (2g) intravenously every 4 weeks. Shortly after the third cycle, diffuse pruritic rashes 
occurred on the trunk and limbs, especially on the axilla. After the fourth cycle, the rashes aggravated but gradually 
disappeared after the end of chemotherapy. Seven months ago, the chemotherapy was replaced with Gemcitabine (2g) 
and paclitaxel (500mg), but was quitted due to obvious numbness and pain of hands and feet. Three months ago, he was 
treated with PLD (80 mg) and dacarbazine (2g) again. Three days after the third cycle, the patient developed pruritic 
rashes on the abdomen and thighs similar to those in the previous treatment of PLD and dacarbazine. After the fourth 
cycle, the eruption became more extensive, pruritic, and painful.
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Clinical examination revealed innumerable reddish and brown folliculocentric papules on the trunk and extremities 
(Figure 1a and b). Some fused into plaque with scaling on (Figure 1c) the lateral abdomen and (Figure 1d) the inner 
thighs. The rashes were pruritic and painful and caused a decline in quality of life and limitation of daily activities 
(toxicity grade 3, according to the basic scale from the Common Terminology Criteria for Adverse Events, version 5). 
The patient had the conditions of a higher body mass index (BMI, 33.8) than normal range and hypertension.

Laboratory findings revealed declined complement C1q (134 mg/L), immunoglobulin A (0.69 g/L), immunoglobulin 
G (4.85 g/L) and immunoglobulin M (0.30 g/L). A skin biopsy specimen was obtained from the abdomen, and the 
histopathological findings revealed revealed apoptotic keratinocytes in epidermis (Figure 2a), dilated and proliferated 
small vessels, and perivascular lymphocytic infiltrate in dermis (Figure 2b).

Figure 1 Clinical picture. (a and b) Innumerable reddish and brown folliculocentric papules distributed on the trunk and extremities. Some fused into plaque with scaling on 
(c) the lateral abdomen and (d) the inner thighs.
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Treatment with systemic compound glycyrrhizin and topical steroids was given but the effect was limited. The patient 
discontinued the use of PLD because of pain and exacerbation of the eruptions, and then the rashes gradually disappeared.

Discussion
Pegylated liposome doxorubicin (PLD) is an anthracycline drug and a form of doxorubicin encapsulated in pegylated 
liposomes. It is associated with a high risk of mucocutaneous side effects, especially hand-foot syndrome. Other 
cutaneous reaction, such as intertrigo-like dermatitis, diffuse follicular rash, melanotic macules, maculopapular rash or 
recall phenomenon are less common.1,2 Here we report a case of diffuse follicular rashes and intertrigo-like dermatitis 
induced by PLD, suggesting the potential pathogenesis underlying this unusual cutaneous reaction.

The pathogenesis of PLD-induced mucocutaneous adverse reaction is not yet clear. Studies have indicated that PLD 
can be excreted through sweat or penetrate through the damaged vessels and then impair keratinocytes. Jacobi et al3 

found that the hydrophilic liposomal coating increased the accumulation of PLD in the ducts of eccrine glands, resulting 
in drug excretion to the corneum layer through sweat. Local microtrauma and vasodilatation may also result in the 
extravasation of the molecule.4 Yokomichi et al5 found that doxorubicin can react with copper ions in the skin to produce 
reactive oxygen species, which can release interleukin (IL)-1β, IL-1α and IL-6 and induce keratinocyte apoptosis. PLD- 
induced cutaneous eruptions may result from direct cytotoxicity to keratinocytes, which is supported by the dose- 
dependent cutaneous symptoms and histological findings of vacuolar degeneration and dyskeratosis.6,7 However, based 
on the delayed presentation of cutaneous toxicity and the discovery of lymphocytic inflammation associated with 
apoptotic keratinocytes, Skelton et al8 proposed an immunological mechanism of host-vs.-altered-host reaction as 
a cause of PLD-induced eruption. These studies indicated that PLD-induced eruption can be prevented and treated by 
avoiding friction and trauma, reducing sweat secretion, and inhibiting inflammatory reactions.

Diffuse follicular eruptions induced by PLD are rarely reported.1,2,6,9 Time to eruption onset has varied from shortly after the 
first infusion to 3 weeks after the completion of therapy.6 Herein, we describe a case of diffuse follicular rashes accompanied by 
intertrigo-like dermatitis, which occurred 3 days after the third circle of PLD. In the previous reports, the follicular eruptions were 
limited in distribution, asymptomatic and relieved by continuous treatment.1,2 However, the rashes in this case were extensive in 
distribution, pruritus and painful, CTCAE 3 grade, and have unique appearance. In addition to the erythematous folliculocentric 
rashes, normal colored folliculocentric skin with a central black dot was also seen within the abdominal erythema. Hairless body 
parts such as palms, soles and abdominal scars were all unaffected. These specific rashes suggested the key role of hair follicles in 
the pathogenesis. In addition, the intertrigo-like eruptions were caused by the confluence of follicular rashes and were mainly 
located on lateral abdomen, inguinal area, and the axilla. These body parts have frequent friction, vasodilatation tendency and 
abundant sweet glands, which are considered related to the pathogenesis. Several risk factors such as immune status, obesity, 
perspiration, and racial differences may contribute to severe intertrigo-like eruptions.10

The histopathological discovery also suggests the potential pathogenesis underlying this unusual cutaneous reaction. In 
addition to vacuolar degeneration and apoptotic keratinocytes in epidermis,6,7 dyskeratotic cells in the follicular epithelium 

Figure 2 Histopathological findings. (a) Hyperkeratosis, parakeratosis, and apoptotic keratinocytes were observed in epidermis (H&E, magnification: ×200). (b) Dilated and 
proliferated small vessels and perivascular lymphocytic infiltrate were observed in the dermis (H&E, magnification: ×400).
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and perifollicular lymphocytic inflammation were also observed.2,6,9 It is presumed that PLD can damage keratinocytes in 
the basal layer or hair follicles and thus induce lymphocytic inflammation. Unfortunately, there were no hair follicles seen in 
our biopsy specimen, so the keratinocytes damage in the basal layer or hair follicles is not clear. It is presumed that PLD can 
cause keratinocytes apoptosis and induce lymphocytic inflammation by the host-vs.-altered-host reaction.9 The keratino
cytes in hair follicles or the basal layer may have different sensitivity to PLD between individuals, thus resulting in different 
cutaneous reaction. In addition, the histopathological discovery of significant perivascular lymphocytic infiltrate in dermis 
suggests that the extravasation of PLD from damaged cutaneous vessels may result in perivascular inflammation.

In conclusion, we report a rare case of cutaneous reaction induced by PLD. PLD can discharge through sweat or the 
damaged vessels and then impair keratinocytes in the basal layer or hair follicles as well as induce lymphocytic inflamma
tion. Methods including avoiding friction, reducing perspiration, and inhibiting inflammation, may help to prevent and treat 
PLD-induced eruption. More studies are needed to further clarify the mechanism of this unique drug eruption.
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