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Lanolin-based dexpanthenol cream, topical hydrocortisone 
or observation in the prevention of capecitabine-induced 
hand-foot syndrome: a phase III trial
Creme de dexpantenol à base de lanolina, hidrocortisona tópica ou observação na prevenção 
da síndrome mão-pé induzida por capecitabina: um estudo de fase III
Cintia Sayuri Kurokawa La-Scala1, Artur Malzyner2,3, Carmen Silvia Passos Lima4, Daniela Dornelles Rosa5,6, 
Fabio André Franke7, Fernanda Maris Peria8, Giuliano Santos Borges9, Gustavo Colagiovanni Girotto10,11, 
Leandro Brust12, Magda Conceição Barbosa Gomes13, Nilciza Maria de Carvalho Tavares Calux14, Roberto 
Magnus Duarte Sales15, Ruffo Freitas-Junior16, Sergio Vicente Serrano17

Introduction: The use of capecitabine is associated with hand-foot syndrome (HFS). Since there is anecdotal 
evidence that lanolin-based creams and topical steroids are useful for the treatment of HFS, we conducted a 
three- arm phase III trial to compare observation, lanolin-based cream with dexpanthenol (L-D), and topical 
hydrocortisone in the prevention of HFS. Material and Methods: Patients with breast or colorectal cancer with 
indication to use capecitabine as a single agent or in combination were randomized in an open-label fashion 
to one of the three arms. The initial capecitabine dose was 1,000 or 1,250mg/m2, according to the physicians 
discretion and clinical practice, and dose adjustments followed the local label. The primary endpoint was the 
frequency of HFS of any grade in the intent-to-treat population, whereas quality of life (QoL), change from base-
line in performance status and adverse events were secondary endpoints. Results: Mean age among the 595 
patients randomized was 58 years, and 69% were women. 37% of patients had advanced breast cancer and 
63% of patients had colorectal cancer. Capecitabine was used as a single agent in 67% of patients; among the 
remaining 33% of patients, 82% were treated with oxaliplatin-based combinations. HFS of any grade was seen 
in 35.6% of patients in the observation group, 24.9% with L-D, and 34.3% with hydrocortisone (p=0.039). 
The unadjusted odds ratio for the frequency of HFS in the arm treated with L-D was 0.60 (95%CI, 0.39 to 0.92). 
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INTRODUCTION

Capecitabine is an important component of 
various regimens that are currently used to treat 
advanced breast cancer, as well as of the adjuvant 
and palliative treatment of colorectal cancer.(1-8) Al-
though generally safe, the use of capecitabine is 
associated with hand-foot syndrome (HFS), a dis-
tinct adverse event that is often managed clinically 
by dose-reductions and delays and through the use 
of topical measures, such as emollient creams and 
corticosteroids.(9,10) Lanolin is a natural yellow fat ob-
tained from the wool of sheep that has been used for 
skin care purposes.(11) There is anecdotal evidence 
that lanolin-based creams are useful for the treat-
ment of established HFS.(12) However, no definitive 
data are available in the literature to suggest that ei-
ther lanolin-based creams or topical corticosteroids 
are useful for the prevention of HFS.

Moreover, various interventions have been used in 
the past to prevent or ameliorate HFS, including cor-
ticosteroids, pyridoxine (vitamin B6), cycloxygenase-2 
inhibitors, and vitamin E.(13,14) However, the efficacy of 
these strategies remains controversial, as most ran-
domized clinical trials assessing these interventions 
to date have either been negative(15-17) or relatively 
small,(18-21) with a few exceptions showing a positive 
impact in HFS prevention or/and treatment.(14,22,23) 

Despite the accumulated clinical experience with such 
topical and systemic measures, there are not enough 
data in the literature to guide the use of any of these 
interventions for the prevention of HFS. Given the 
prevailing uncertainties about preventive measures 
for HFS and the current role played by capecitabine 
as a chemotherapeutic agent, we conducted a phase 
III trial to assess the worth of a lanolin-based cream 
with dexpanthenol (the D enantiomer of panthenol, 
the alcohol analog of pantothenic acid or vitamin B5), 
and a topical corticosteroid, hydrocortisone, in the 
prevention of HFS.

MATERIAL AND METHODS

Eligibility criteria

The protocol for the current study (ClinicalTrials.
gov, NCT00661102) was approved by the research 
ethics committees of all participating institutions, 
and all patients enrolled provided their written in-
formed consent before randomization. Eligible 
patients had at least 18 years of age; confirmed di-
agnosis of breast cancer or colorectal cancer, with in-
dication by their primary physician of treatment with 
capecitabine as a single agent or in combination for 
any treatment line; inclusion and randomization at 
a maximum of 5 days since day 1 of the first cycle 
of capecitabine-based chemotherapy; no evidence 

RESUMO

Descritores: Neoplasias mamárias; Capecitabina; Neoplasias colorretais; Glicocorticóides; Síndrome mão-pé; 
Dexpantenol.

Introdução: O uso de capecitabina está associado à síndrome mão-pé (SMP). Como há poucas evidências sobre a 
eficácia de cremes à base de lanolina e esteroides tópicos no tratamento da SMP, realizamos um estudo de fase III 
de três braços para comparar observação, creme à base de lanolina com dexpantenol (L-D) e hidrocortisona tópica 
na prevenção de SMP. Material e Métodos: Pacientes com câncer de mama ou colorretal com indicação de uso de 
capecitabina como agente único ou em combinação foram randomizados de forma aberta para um dos três braços. 
A dose inicial de capecitabina foi de 1.000 ou 1.250mg/m2, conforme critério médico e prática clínica, e os ajustes 
de dose seguiram a bula local. O endpoint primário foi a frequência de SMP de qualquer grau na população com 
intenção de tratamento, enquanto a qualidade de vida (QoL), mudanças em performance status em relação ao início 
do estudo e eventos adversos foram endpoints secundários. Resultados: A média de idade entre os 595 pacientes 
randomizados foi de 58 anos, e 69% eram mulheres. 37% dos pacientes tinham câncer de mama avançado, e 63% 
dos pacientes tinham câncer colorretal. A capecitabina foi usada como agente único em 67% dos pacientes; entre os 
33% restantes, 82% foram tratados com combinações à base de oxaliplatina. SMP de qualquer grau foi observada 
em 35,6% dos pacientes do grupo de observação, 24,9% com L-D e 34,3% com hidrocortisona (p=0,039). A razão de 
chances (não ajustada) para a frequência de SMP no braço tratado com L-D foi de 0,60 (IC95%, 0,39 a 0,92). Apenas 
entre 2,6% e 9,4% dos pacientes tiveram SMP de grau 3. Não foram encontradas diferenças estatisticamente 
significativas na mudança média de nenhum dos escores de QoL em relação ao início do estudo, na distribuição 
do performance status ou na frequência de eventos adversos entre os três braços. Conclusão: A L-D pode ser 
considerada uma estratégia padrão na tentativa de prevenir a SMP induzida pela capecitabina.

Keywords: Breast neoplasms; Capecitabine; Colorectal neoplasms; Glucocorticoids; Hand-foot syndrome; 
Dexpanthenol.

Only between 2.6% and 9.4% of patients had grade 3 HFS. There were no statistically significant differences 
in mean change from baseline in any of the QoL scores, the distribution of performance status, or the fre-
quency of adverse events among the three arms. Conclusion: L-D could be considered a standard strategy 
in the attempt to prevent capecitabine-induced HFS.
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of HFS upon randomization; no current or previous 
(≤3 months) use of any pharmaceutical formulation 
of doxorubicin (including liposomal), or cytarabine; 
no history of diabetes mellitus; no current pregnan-
cy or intention to get pregnant during the study, no 
known history of hypersensitivity to any of the study 
medications; and no use of other investigational 
agents within the previous 30 days.

Study design and treatment plan

Patients were randomized in an open-label 
fashion to one of three arms: observation, topical 
lanolin-based cream with dexpanthenol, and 
topical hydrocortisone cream. Before enrollment, 
all patients were carefully instructed about HFS and 
its recognition. Randomization was done through 
an electronic case report form and took place on 
the first study visit. Both creams were provided 
by Roche Brazil in their commercially available 
formulations (Bepantol® and Berlison®). In active-
treatment arms, patients were instructed to apply 
a thin and uniform layer of topical medications in 
the palms of hands and soles of feet according to 
the prescribing information for each cream: lanolin-
based cream with dexpanthenol was to be used 
three times a day, and hydrocortisone cream was to 
be used twice a day (approximately every 8 and 12 
hours, respectively). These patients were instructed 
to use topical treatments continuously, even when 
there were chemotherapy delays between cycles. 
Patients in the observation arm received identical 
information, except that regarding the use of topical 
creams.

The starting dose of capecitabine in breast and 
colorectal cancer patients was 1,000 or 1,250mg/m2, 
based on the investigator’s discretion and clinical 
practice, administered every 12 hours, for 14 consec-
utive days followed by a 7-day resting period. Dose 
reduction was done according to the prescribing in-
formation for this agent in Brazil. Following the avail-
able literature, on the palliative therapy for breast 
cancer, patients could receive capecitabine until 
progression or serious adverse events. Treatment 
with study creams was continued until the develop-
ment of HFS, discontinuation of on-study capecit-
abine-based chemotherapy, or consent withdrawal. 
For all patients discontinued prematurely from the 
study, further anticancer treatment was left to phy-
sician’s discretion.

Patient evaluation

Patients were assessed at baseline and during fol-
low-up using structured instruments. After the base-
line visit and one planned visit before the third chemo-
therapy cycle, follow-up was slightly different between 
patients on palliative therapy for breast or colorectal 
cancer (a third visit before the fifth cycle and the fi-
nal visit after the sixth cycle) and those on adjuvant 
therapy for colon cancer (a third visit before the sixth 
cycle and the final visit after the eight cycle), but did 
not vary according to the three randomization arms. 

HFS was assessed at each visit and classified, ac-
cording to the National Cancer Institute Common 
Terminology Criteria for Adverse Events (CTCAE), 
version 3.0, as grade 0 when absent, grade 1 when 
skin changes or erythema were minimal and caused 
no pain, grade 2 when there was pain or more pro-
nounced skin changes (e.g., peeling, blisters, bleed-
ing, or edema) but no interference with function, 
and grade 3 when skin changes led to pain and 
interfered with function.(24) Health-related quality 
of life (HRQoL) was assessed at each visit using the 
validated Brazilian version of the European Organi-
zation for Research and Treatment of Cancer Quali-
ty of Life Questionnaire (QLQ-C30), version 3.0.(25-27) 
This HRQoL instrument assesses five functional 
scales (physical, role, cognitive, emotional, and so-
cial); three symptom scales (fatigue, pain, and nau-
sea/vomiting); individual symptoms (dyspnea, in-
somnia, appetite loss, constipation, and diarrhea); 
the financial impact of treatment; and a global 
health and quality-of-life scale. Only a summary of 
results for the analysis of quality of life is presented 
herein. Adverse events other than HFS were also as-
sessed using CTCAE, version 3.0.(24)

Statistical analysis
The primary endpoint was the frequency of HFS 

of any grade. Secondary endpoints were various 
HRQoL scores (for global health status, functional 
scales, symptom scales, individual symptoms, and 
financial impact of therapy), change from baseline 
in performance status (according to the Eastern 
Cooperative Oncology Group scale), and the inci-
dence of adverse events. No assessment was made 
of chemotherapy efficacy, given the expected ab-
sence of systemic effect from topical creams. The 
required sample size for this study was estimated 
under the assumption that the incidence of HFS of 
any grade in the observation arm would be 53%. 
Using a one-sided type I error of 5%, the enrollment 
of 489 patients (163 per arm) would give the study 
80% power to detect a difference of at least 15% in 
the frequency of HFS of any grade between any of 
the active-treatment arms and the observation arm, 
allowing for a dropout rate of 20%. Although anal-
yses were conducted in intention-to-treat (ITT) and 
per-protocol (PP) populations, the primary analysis 
was the frequency of HFS of any grade in the ITT 
population, which comprised all randomized pa-
tients that received any amount of study treatment. 
The PP population included only patients in the ITT 
population that either completed the whole planned 
capecitabine treatment or were discontinued before 
completion because of the development of HFS, 
disease progression, adverse event or death (other 
reasons for discontinuation led to the removal of pa-
tients from the PP population). The frequency (and 
95% confidence interval [CI]) of HFS of any grade was 
compared between arms using the chi-square test, 
and logistic regression models were used to explore 
the association between baseline characteristics and 
this outcome.
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Variables showing an association with HFS at p-value 
≤0.20 in the univariate analysis were included in a mul-
tivariate logistic regression analysis performed using 
a stepwise selection process and a maintenance level 
of 0.25. Numerical variables were compared between 
arms using t-tests and analysis of variance (ANOVA) for 
two and three-way comparisons, respectively, of nor-
mally distributed variables, or the Mann-Whitney and 
the Kruskal-Wallis tests for corresponding compari-
sons of variables with non-normal distribution. More-
over, repeated-measures ANOVA was used to explore 
time trends in HRQoL scores. Statistical analysis was 
conducted using SAS (version 9.1.3), and significance 
was considered for two- tailed p-values <0.05.

RESULTS

Patient characteristics

Between January 2009 and October 2010, 598 pa-
tients were randomized in 31 centers in Brazil. Of these 
patients, three patients were removed from the study 
because they did not sign the consent form (two in the 
control arm and one in the hydrocortisone arm). Of the 
remaining 595 patients, 393 were prematurely discon-
tinued from the study, more often due to development 
of HFS (n=182) and disease progression (n=51). Figure 1 
depicts patients’ flow in the study, including the reasons 
for treatment discontinuation across the three study 
arms. Among patients withdrawn from the study, pre-
mature discontinuation due to HFS was reported for 
72/146 (49.3%), 53/129 (41.1%) and 57/118 (48.3%) in 
the observation, lanolin-based cream with dexpanthe-
nol, and hydrocortisone cream study arms, respective-
ly. Selected baseline patient characteristics are shown 
in Table 1 and were evenly distributed among arms. 
Overall, the mean age was 58 years, and 69% of pa-
tients were women. The vast majority of patients 
had performance status of 0 or 1. Advanced breast 

cancer was the underlying diagnosis in 37% of pa-
tients, and 63% of individuals had colorectal cancer 
(22% in adjuvant therapy and 41% in palliative thera-
py for advanced disease). Capecitabine was used as 
single agent in 67% of patients; for the vast majority 
(82%) of the remaining 33% of patients treated with 
combinations, oxaliplatin was the chemotherapy 
partner. There were no significant differences in the 
mean daily dose of capecitabine prescribed in the 
first chemotherapy cycle among arms. Chemother-
apy lines were also evenly distributed among the 
three arms (data not shown).

Frequency and severity of HFS
Overall, the frequency of HFS of any grade during 

the study was 35.6% (95%CI, 29.4% to 42.4%) with ob-
servation, 24.9% (95%CI, 19.5% to 31.2%) with lano-
lin-based cream with dexpanthenol, and 34.3% (95%CI, 
27.7% to 41.4%) for hydrocortisone cream (p=0.039). 
When compared with observation, the unadjusted 
odds ratio for the frequency of HFS in the arm treat-
ed with the lanolin-based cream with dexpanthenol 
was 0.60 (95%CI, 0.39 to 0.92), indicating a 40% rela-
tive reduction in the frequency of this adverse event. 
Adjusting for other covariates that showed an associ-
ation with HFS development at p-values ≤0.20 in the 
univariate analyses (i.e., cancer site, metastatic disease, 
treatment line, heart disease, hypertension, smoking, 
systolic blood pressure, and prescribed dose of capecit-
abine at visit 1), this odds ratio was 0.61 (p=0.047); 
the only other covariate significantly associated with 
the occurrence of HFS was the dose of capecitabine 
(data not shown). As shown in Table 2, differences 
across groups were more pronounced during the first 
two cycles (between the first and second visits). Such 
findings do not seem to be explained by dose adjust-
ments, as the mean dose of capecitabine during the 
study did not vary significantly across arms (Table 3). 

Figure 1. Patient flow during the study. Abbreviations: HFS = Hand-foot syndrome; ITT = Intention-to-treat.
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Likewise, there were no significant differences in the 
distribution of the severity of HFS across the three 
arms, when the overall study duration was consid-
ered (p=0.694). Grade 1 HFS was noted in 53.1% of 
patients with this adverse event along the study in the 
observation arm, 61.5% of patients treated with the 
lanolin-based cream with dexpanthenol, and 59.0% 
of patients in the hydrocortisone cream arm. Corre-
sponding figures for grade 2 HFS were 37.5%, 34.6%, 
and 38.5%, respectively. Only between 2.6% and 9.4% 
of patients in three study arms had grade 3 HFS.

Exploratory analyses conducted in the PP popu-
lation corroborated the analyses conducted in the 
ITT population. The frequency of HFS of any grade 
during the study in the PP population was 47.2% 
(95%CI, 51.6% to 69.5%) with observation (n=142), 
31.1% (95%CI, 29.1% to 45.7%) with lanolin-based 
cream with dexpanthenol (n=151), and 44.4% (95%CI, 
41.6% to 60.2%) for hydrocortisone cream (n=124; 
p=0.012 for the comparison of the three arms). 

Once again, there were no significant differences in 
the distribution of the severity of HFS among the three 
arms in the PP population, when the overall study du-
ration was considered; moreover, such distribution in 
the PP population closely mirrored the one found for 
the ITT population (data not shown). No exploratory 
analyses were conducted with regard to potential dif-
ferences in treatment efficacy among subgroups of 
patients defined by baseline characteristics, including 
tumor type and treatment intent.

HRQoL and performance status results

Table 4 shows HRQoL scores at baseline and at all 
follow-up visits, while Table 5 shows the mean change 
in HRQoL scores from baseline. Apart from a slight im-
balance in cognitive function with a statistically signifi-
cantly higher score in the hydrocortisone arm (p=0.038), 
there were no significant differences in other scores 
among the three study arms at baseline (all p>0.05). 

Table 1. Baseline characteristics of patients.
Characteristic Observation 

n=205
Lanolin-based 
dexpanthenol 
cream n=209

Hydrocortisone 
cream n=181

p-value

Age, years (mean ± SD) 57.4 ± 13.9 58.5 ± 13.4 58.5 ± 14.0 0.65
Gender (%) 0.39

Female 69.8 66.0 72.4
Male 30.2 34.0 27.6

Performance status (%) 0.89
0 46.3 47.6 49.2
1 39.5 38.0 37.6
2 12.2 11.1 8.8
3 2.0 3.4 4.5*

Primary diagnosis (%) 0.91
Advanced breast cancer 36.3 35.1 39.2
Colorectal cancer, adjuvant therapy 21.5 24.0 21.5
Advanced colorectal cancer 42.0 40.9 39.2

Capecitabine use (%) 0.65
Single agent 64.4 68.3 68.0
Combination 35.6 31.7 32.0

Capecitabine dose at cycle 1, mg/m2/day (mean ± SD) 2060 ± 556 2051 ± 548 2030 ± 536 0.86
Treatment line (%**) 0.96

First 44.9 43.1 46.4
Second 33.7 32.5 32.0

*One patient in this group was coded as having performance status of 4. **Only applies to metastatic disease, but percentages refer to total 
number of patients in each arm.
Abbreviations: HRQoL = Health-related quality of life; SD = Standard deviation.

Table 2. Frequency of hand-foot syndrome along the study (see text for timing of visits).
Assessment 

visit
Observation 

n=205
Lanolin-based dexpanthenol cream

n=209
Hydrocortisone cream

n=181
p-value

First 20.5% 12.4% 13.8% 0.057
Second 8.8% 9.2% 11.4% 0.721
Third 19.1% 9.9% 17.4% 0.142
Final 1.7% 0 7.9% 0.011
Overall 35.6% 24.9% 34.3% 0.039

Table 3. Mean doses of capecitabine along the study (mg/m2/day).
Study period Observation

n=205
Lanolin-based dexpanthenol cream 

n=209
Hydrocortisone cream

n=181
p-value

At second visit 2005 ± 557 2000 ± 517 1967 ± 515 0.813
At third visit 1978 ± 568 1929 ± 451 2003 ± 536 0.577
At final visit 1976 ± 496 1832 ± 342 1838 ± 355 0.808
Overall* 2064 ± 558 2040 ± 535 2018 ± 522 0.704

*Computation of overall dose includes data on dose at cycle 1 shown in Table 1.
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There were no statistically significant differences in 
mean change from baseline in any of the HRQoL 
scores among the three study arms (Table 5). How-
ever, there were statistically significant improve-
ments across the three arms, in comparison with 
baseline scores, in the global health and quali-
ty-of-life scale in the last visit (p=0.033); in emotion-
al function in the final visit (p=0.008); nausea/vom-
iting in the second (p=0.008) and third (p=0.076) 
visits; in appetite loss in the second visit (p=0.016); 
and in diarrhea in the second visit (p=0.002). On 
the other hand, in the three study arms there was 
statistically significant worsening of physical func-
tion in the second (p=0.002) and third (p=0.017) vis-
its; of cognitive function in the third visit (p<0.001); 
of fatigue in the third (p=0.043) and final (p=0.025) 
visits; of pain in the second (p=0.004) and third 
(p=0.001) visits; of insomnia in the second vis-
it (p=0.021); of constipation in the second visit 
(p=0.011); and of the financial impact of treatment 
in the second (p=0.003) and third (p=0.014) visits, 
always in comparison with baseline. There were no 
statistically significant differences in the distribu-
tion of performance status among the three arms 
during the study.

Safety
Overall, the frequency of adverse events along 

the study did not vary significantly among study 
arms (Table 6). Nearly 60% of patients in the three 
arms had at least one adverse event. As shown in 
Table 6, the frequency of serious adverse events 
and the severity of adverse events, as indicated by 
CTCAE grading, also did not vary significantly among 
study arms. The most frequent adverse events re-
ported by at least five patients in any arm were 
nausea, diarrhea, vomiting, fatigue, and pain, with 
no notable differences in their distribution among 
study arms. Thirty-seven deaths were reported 
during the study; in 34 of these cases, death was at-
tributed to disease progression (in nine patients in 
the observation arm, 20 in the lanolin-based cream 
with dexpanthenol arm, and five in the hydrocorti-
sone cream arm).

DISCUSSION
HFS is the most common reason for dose reduc-

tions and delays among patients treated with capecit-
abine.(28-30) The current phase III trial has shown that a 
lanolin-based cream with dexpanthenol is effective 
in the prevention of capecitabine-induced HFS, when 
compared with observation and a hydrocortisone 
cream. Interestingly, we found no beneficial effect from 
the topical corticosteroid analyzed in the study. In rela-
tive terms, the frequency of HFS was reduced by 40% 
with the use of lanolin-based cream with dexpanthenol, 
in comparison with observation. No notable adverse 
events were recorded from either this topical therapy 
or from the use of hydrocortisone cream, and no signif-
icant differences were found among treatment arms 
in secondary efficacy endpoints, including HRQoL pa-
rameters. Therefore, a lanolin-based cream with dex-
panthenol could be considered a standard measure 
in the attempt to prevent capecitabine-induced HFS.

Previous phase III trials have failed to demonstrate 
the efficacy of preventive measures for HFS. On behalf 
of the North Central Cancer Treatment Group Study, 
Wolf et al. (2010)(16) reported negative results for a 
urea/lactic acid-based topical keratolytic agent that was 
compared with placebo in 137 patients. As a matter of 
fact, the active-treatment arm of that study had a higher 
frequency of HFS than the placebo arm, thus leading 
the authors to suggest possible skin toxicity from the 
urea/lactic acid-based topical keratolytic agent. Like-
wise, Kang et al. (2011)(15) reported negative results for 
oral pyridoxine (200mg/day), in comparison with place-
bo, in the prevention of grade 2 or higher HFS among 
389 patients from South Korea. In a randomized trial 
of smaller size (n=106), Corrie et al. (2012)(20) could not 
find statistically significant reductions in the frequen-
cy of HFS or of capecitabine dose adjustments, when 
pyridoxine (50mg/day) was compared with placebo, 
despite nominal improvements in both endpoints. 

In a second randomized trial of small size (n=56), 
Chalermchai et al. (2010)(18) found a possible dose-re-
sponse relationship for this agent, as patients treat-
ed with a daily dose of 400mg had a lower frequency 
of grade 3 HFS than those treated with 200mg/day. 

Table 6. Frequency of adverse events along the study.

Category Observation
n=205

Lanolin-based 
dexpanthenol cream

n=209

Hydrocortisone cream
n=181 p-value

Any adverse event 59% 56.5% 63.0% 0.42
Treatment-related adverse event 1.0% 1.0% 2.8% 0.29
Serious adverse event 15.1% 16.7% 17.1% 0.85
Severity of adverse event*
Grade 1 40.0% 40.7% 46.4% 0.38
Grade 2 33.7% 28.7% 32.6% 0.52
Grade 3 17.1% 12.0% 17.7% 0.22
Grade 4 3.4% 1.4% 2.8% 0.43
Grade 5 8.3% 12.0% 7.7% 0.29
Unknown 0.5% 0.5% 1.7% 0.39

*Considering the worst grade recorded in each patient.
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However, the former patients also had a lower tumor 
response rate and a decreased time to tumor pro-
gression, thus raising questions as to the safety of this 
systemic agent. Moreover, the absence of a placebo 
or observation group precludes further conclusions 
about the efficacy of pyridoxine in that trial. More 
recently, pyridoxine also failed to prevent or delay 
the onset of grade 2 or higher HFS in a larger place-
bo-controlled phase III trial including 210 patients re-
ceiving capecitabine as a single-agent in a center in 
Singapore.(17) Serum and red-blood-cell folate levels 
were identified as independent predictors of HFS in 
a multivariate analysis.(17) In a recent meta-analysis 
of 14 studies involving 1,570 patients, no robust ev-
idence that pyridoxine can prevent HFS and reduce 
the incidence of grade ≥2 was reported.(31)

Contrasting with the negative results reported for 
pyridoxine and uric-acid-based cream, celecoxib has 
been suggested to be effective at preventing capecit-
abine-induced HFS.(19,32) The first trial with a positive 
result for celecoxib was conducted by Chinese in-
vestigators, who reported a decreased frequency of 
HFS by the use of oral celecoxib, in comparison with 
observation in 110 patients enrolled in a randomized 
phase II trial.(19) The potential of celecoxib for preven-
tion of capecitabine-induced HFS was later confirmed 
by the same group in a phase III trial in patients with 
stage II colorectal cancer.(32) However, concerns about 
the cardiovascular safety of celecoxib may limit the 
applicability of these results.

Positive-results were also reported for urea 
cream as Hofheinz et al. (2015)(33) found that a 10% 
urea cream was superior to a new ointment con-
taining antioxidants (Mapisal) for prevention of HFS 
in patients with gastrointestinal tumors or breast 
cancer treated with capecitabine. In addition to the 
lower incidence of HFS, a significant longer time to 
any-grade HFS was observed for patients using urea 
cream in this study.(33) Importantly, in the study con-
ducted by Wolf et al. (2010),(16) a mixture of urea and 
lactic acid was used. More recently, a randomized 
double-blind study reported that the prophylactic 
use of EVOSKIN®Palm and sole moisturizing cream 
(PSMC) reduced the incidence of severe HFS in pa-
tients with colorectal cancer receiving capecitabine 
chemotherapy.(23)

The efficacy of different strategies (pyridoxine, topi-
cal urea/lactic acid, celecoxib, and other approaches of 
interest) versus placebo for prevention and treatment 
of capecitabine-induced HFS were assessed in a me-
ta-analysis recently published.(14) A total of 17 eligible 
studies published from 2012 to 2017 and involving 
2081 patients were included in the analysis. Using the 
risk ratio with the corresponding 95% confidence inter-
val as an effect measure, the authors found a significant 
association between celecoxib and a lower incidence 
of grade ≥2 HFS. Confirming previous findings, the 
meta-analysis suggested that pyridoxine and topical 
urea/lactic acid are not effective in preventing capecit-
abine-induced grade 1, 2, and 3 HFS. Regarding other 

potential strategies for prevention of capecitabine 
evaluated in this meta-analysis, moisturizing cream, 
neurotropin, topical silymarin and Fuzheng Jiedusan 
were evaluated in independent studies, with results 
suggesting a positive impact of the latter two.(14,21,34-36) 
Prophylactic administration of silymarin topical for-
mulation was suggested to promote a significant de-
crease of the severity of capecitabine-induced HFS 
and a delay in its occurrence in patients with gas-
trointestinal cancer.(21) Similarly, Zhou et al. (2017)(36) 
reported favorable results for the use of a modified 
prescription of Fuzheng Jiedusan in combination 
with capecitabine in reducing adverse reactions such 
as HFS.(36) In addition to the studies included in the 
meta-analysis published by Huang et al. (2018),(14) a 
pilot study conducted in 40 patients suggested that 
administration of turmeric, a plant used in Ayurvedic 
medicine, may decrease the rate of HFS induced by 
capecitabine, especially grade 2 or higher.(37) Overall, 
these findings need confirmation in larger controlled 
studies to provide more conclusive data.

One limitation of the current study is the lack of 
use of placebo due to ethical and logistic constraints 
in Brazil; as a result, neither patients nor investiga-
tors were blinded during the assessment of HFS. 
Another limitation could be the lack of endpoints 
pertaining to antitumor efficacy. Due to the topical 
nature of the treatments for HFS prevention, in prin-
ciple, this measure was considered appropriate. The 
use of a higher initial dose of capecitabine in mono-
therapy (based on the local label recommendations), 
but known to be higher than the most commonly 
used dose in clinical practice may also represent a 
limitation, as one could speculate what would be 
the study results if a lower dose of capecitabine was 
used. In the present study, capecitabine was admin-
istrated at doses routinely used in the clinical prac-
tice. The study results showed that the mean dose of 
capecitabine prescribed for all three study arms and 
at all visits (1, 2, 3, and 4) was 2,000mg/m2/day, and 
there were no significant difference between arms 
at all visits.

Although it is not possible to anticipate the results 
in scenarios using different doses of capecitabine, we 
could expect that the relative effect of the treatments 
would not depend on the initial dose of capecitabine. 
In other words, a lower or higher dose of capecitabine 
would probably result in a lower or higher frequency 
of HFS onset in all study arms, respectively, but the 
relative difference between treatment arms would 
be maintained. The frequency of HFS of any grade 
in the observation arm of the current study (35.6%) 
was lower than that used for sample-size calculation 
(53%), probably as a result of lower mean doses of 
capecitabine currently used more often in clinical 
practice, when compared with the original starting 
dose of 2,500mg/m2/day administered in the pivot-
al study of this agent.(1) On the other hand, the fre-
quency of HFS noted in the observation arm is in the 
range of those reported by other investigators when 
lower starting doses of capecitabine were used.(16,38,39) 
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Even though this study was powered to detect a 
difference of at least 15% in the frequency of HFS 
between any of the active-treatment arms and the 
observation arm, an absolute difference of 10.7% 
between the frequencies of HFS with lanolin-based 
cream with dexpanthenol and observation was 
enough to provide statistical significance for the 
overall comparison among arms. Moreover, the rel-
atively low frequency of HFS in the observation arm 
provided additional power to detect a 15% differ-
ence between the frequencies of HFS with hydro-
cortisone cream and observation. However, no sig-
nificant differences were found between these two 
arms. Thus, we believe that the lower than expect-
ed frequency of HFS does not affect our conclusions 
about the efficacy of the lanolin-based cream with 
dexpanthenol, and the inefficacy of the hydrocorti-
sone cream.

CONCLUSION
The reduced frequency of HFS with the use of 

lanolin-based cream with dexpanthenol found in 
the current study is noteworthy and can be con-
sidered a novel preventive option as an adjunct to 
therapy in patients treated with capecitabine. The 
impact of this preventive strategy in other capecit-
abine dosage context remains to be determined.
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