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ABSTRACT

Aims and background. Association between pegylated liposomal doxorubicin-based
regimens and palmar-plantar erythrodysesthesia have just been emphasized, where-
as the relationship between previous treatment and palmar-plantar erythrodysesthe-
sia is still a matter of discussion. We evaluate the relationship between previous
chemotherapy treatments and the development of palmar-plantar erythrodysesthe-
sia in patients receiving pegylated liposomal doxorubicin-based regimens.

Methods. Between January 2005 and November 2006, 92 patients received regimens
including pegylated liposomal doxorubicin. Patients were divided into three groups
based on pegylated liposomal doxorubicin dosing interval length, different dose cho-
sen, and previous chemotherapy.

Results. Among pretreated patients receiving regimens including 30 mg/m2 of pegy-
lated liposomal doxorubicin repeated every three weeks, the incidence of palmar-
plantar erythrodysesthesia was not significantly higher than in unpretreated patients
receiving the same weekly schedule (P = 0.4). There was no difference in the incidence
of palmar-plantar erythrodysesthesia between pretreated patients with regimens in-
cluding 30 mg/m2 of pegylated liposomal doxorubicin every three weeks and pre-
treated patients receiving 20 mg/m2 of pegylated liposomal doxorubicin every two
weeks (P = 0.8). The prevalence of palmar-plantar erythrodysesthesia observed in the
unpretreated group exposed to 30 mg/m2 every three weeks was comparable to that
of the pretreated group receiving 20 mg/m2 biweekly (P = 0.3). However, excluding all
the patients who developed grade 1 palmar-plantar erythrodysesthesia, the incidence
of grade 2 and 3 palmar-plantar erythrodysesthesia observed in pretreated patients
receiving regimens including 20 mg/m2 of pegylated liposomal doxorubicin biweekly
was significantly higher than in unpretreated patients receiving 30 mg/m2 of pegylat-
ed liposomal doxorubicin every three weeks (P = 0.001).

Conclusions. Our findings indicate that the pretreatment is not involved in the in-
creased incidence of any grade palmar-plantar erythrodysesthesia. On the contrary,
the study could suggest that the type of previous treatment may be an important fac-
tor in the development of more severe forms of palmar-plantar erythrodysesthesia.

Introduction

Palmar-plantar erythrodysesthesia (PPE) is a relatively frequent and often serious
toxicity associated with pegylated liposomal doxorubicin (PLD)-based regimens1-3. It
has been suggested that, following local trauma associated with routine activities,
PLD may extravasate from the deeper microcapillaries of the hands and feet and pen-
etrate into the stratum corneum. Its accumulation may subsequently cause a local in-
flammatory tissue reaction. Moreover, there is evidence that PLD secretion with
sweat is an important trigger of the condition1.
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Group A included 51 pretreated patients with ovarian
cancer (n = 48), endometrial cancer (n = 2) and ovarian
cancer associated with breast cancer (n = 1) receiving
regimens with 30 mg/m2 of PLD every 3 weeks. Mean
age was 59.9 years (range, 38-82). Altogether, patients
received 299 PLD cycles of chemotherapy, with a medi-
an of 5.9 courses per patient (range, 3-12). Six patients
had a dose reduction of PLD. Twenty-four of these pa-
tients were treated with PLD plus carboplatin, area un-
der curve (AUC 5), 17 with PLD associated with gemc-
itabine (1000 mg/m2), and 8 with PLD plus cisplatin (60
mg/m2); in another two patients only PLD was adminis-
tered.

Group B was composed of 23 unpretreated patients
with ovarian cancer receiving 30 mg/m2 of PLD every 3
weeks associated with carboplatin (AUC 5) according to
the MITO 2 protocol. Mean age was 55.6 (range, 41-71).
The patients received a median of 5.9 chemotherapy cy-
cles (range, 5-6).

Group C included 18 pretreated patients with breast
cancer (n = 16) and ovarian cancer (n = 2) receiving reg-
imens including 20 mg/m2 of PLD every two weeks.
Mean age was 58.9 (range, 40-77). Two patients had a
dose reduction of PLD. Altogether, the patients received
112 cycles of chemotherapy, with a median of 6.2 cours-
es per patient (range, 3-12). Seventeen patients received
PLD only, whereas in one patient PLD was associated
with gemcitabine (1000 mg/m2).

The incidence of skin toxicity due to PLD-based regi-
mens, specifically PPE, was compared in the three
groups of PLD treated patients using two-sided Fisher’s
exact test as appropriate6, and the relative risk was esti-
mated using odds ratio (OR). The 95% confidence inter-
val (CI) for OR was calculated using Cornfield’s method.

Results

The incidence and severity of PPE in the three groups
based on PLD dosing interval length (2- or 3-weekly
schedule), different dose chosen, and previous treat-
ment are summarized in Table 1. There was no grade 4
skin toxicity. PPE of any grade was experienced in 41.3%
of patients (38/92), whereas grades 2 and 3 PPE was ob-
served in 16.3% (15/92). The median time to develop-

PPE has been classified in four grades. Grade 1 is char-
acterized by mild erythema, swelling, or desquamation
not interfering with daily activities; skin toxicity increas-
es until grade 4, characterized by a diffuse or local
process which causes infectious complications or a
bed-ridden condition.

The development of PPE has had a significant statisti-
cal correlation with half-life (T1/2), whereas the correla-
tion with dose intensity (mg/m2/week given during the
first 2 or 3 cycles of treatment) did not appear to reach
statistical significance4. PPE usually develops after two
or more courses of treatment and is schedule-depen-
dent, with shorter dosing intervals leading to increased
frequency and severity of skin manifestations.

In the present study, we reviewed the impact of expo-
sure to various chemotherapy regimens containing PLD
on skin toxicity, specifically PPE, in a cohort of women
with malignancies including ovarian cancer, breast can-
cer and endometrial cancer to evaluate whether a previ-
ous treatment could promote the development of PPE.

Material and methods

Between January 2005 and November 2006, we ana-
lyzed 92 patients retrospectively recruited from the Cen-
tro di Riferimento Oncologico (National Cancer Insti-
tute) at Aviano, Italy. All patients received chemotherapy
regimens including PLD after obtaining written in-
formed consent. Malignancies included ovarian cancer
(n = 73), breast cancer (n = 16), endometrial cancer (n =
2) and ovarian cancer associated with breast cancer (n =
1).

All subjects had a performance status ≤2, adequate re-
nal function (serum creatinine ≤1.25 × the upper nor-
mal limit), liver function (AST/ALT ≤3 × the upper nor-
mal limit, bilirubin concentrations ≤1.25 the upper nor-
mal limit) and bone marrow function (neutrophil count
>1,500/µl and platelet count >100,000/µl). Toxicity was
graded according to National Cancer Institute Common
Terminology Criteria for Adverse Events Version 3.05.

Patients were divided into three groups based on PLD
dosing, interval length (biweekly or every three weeks),
different dose chosen (20 mg/m2 or 30 mg/m2), and pre-
vious chemotherapy (Table 1).

Table 1 - Subdivision into four groups based on PLD dosing interval length (2 or 3-weekly schedule) and previous treatment

Groups Pretreatment No. PLD dose & schedule Incidence of PPE, no. (%)

Grade 1 Grade 2 Grade 3 Grade 4 All grades

Group A Heavily pretreated 51 30 mg/m2 q3 weeks 14 (27.5) 6 (11.7) 2 (3.9) - 22 (43.1)
Group B Not pretreated 23 30 mg/m2 q3 weeks 7 (30.4) - - - 7 (30.4)
Group C Heavily pretreated 18 20 mg/m2 q2 weeks 2 (11.2) 6 (33.3) 1 (5.5) - 9 (50)

PLD, pegylated liposomal doxorubicin; PPE, palmar-plantar erythrodysesthesia.
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dose of 20 mg/m2 every 2 weeks. Only three patients
progressed to grade 3 (4.7%).

In accord with these data, we observed PPE of any
grade in 9/18 (50%) pretreated patients receiving 20
mg/m2 of PLD biweekly. Six of them (33.3%) experi-
enced grade 2 PPE and only one progressed to grade 3
(5.5%).

However, the comparison between the prevalence of
grades 2 and 3 PPE occurring in the pretreated group re-
ceiving PLD 20 mg/m2 biweekly and that of the unpre-
treated group receiving PLD 30 mg/m2 every three
weeks showed a statistically significant difference.

These findings indicate that the pretreatment is not
involved in the increased incidence of any grade PPE.
On the contrary, our study could suggest that the type of
previous treatment may be an important factor in the
development and severity of grades 2 and 3 PPE. Inter-
estingly, most of the patients who received regimens in-
cluding 20 mg/m2 of PLD repeated every two weeks and
who developed grades 2 and 3 PPE had undergone more
chemotherapeutic lines and chemotherapy regimens
containing capecitabine, a drug able to predispose to
the PPE syndrome. However, because of the small num-
ber of selected patients in the series, our data should be
confirmed by further studies based on larger patient
populations.
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