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Abstract

Purpose
To understand the extent to which metastatic colorectal cancer (mCRC) patients receive education on the prevention and
management associated with skin rash following Vectibix treatment. Furthermore, to investigate how this adverse event affects
a patient’s quality of life (QoL) and influences their treatment decisions.

Methods
A cross-sectional survey was administered to 200 mCRC patients (100 Vectibix users and 100 Vectibix non-users). After
excluding respondents who had used cetuximab, 61 Vectibix users and 56 Vectibix non-users remained.

Results
Most Vectibix users (79%) experienced a skin rash in response to treatment of which 65% considered the rash moderate, 27%
mild, and 8% severe. Vectibix users generally felt they were adequately informed about the rash (83%), with the most common
messages received related to sun protection. However, sunscreen was used by only 42% of patients prior to rash and 60% of
patients following the appearance of rash. The use of oral antibiotics was low prior to rash (21%) and following rash (46%).
Among patients experiencing a rash within the past week (n=16), 75% reported the rash had a large negative impact on their QoL
based on the Dermatology Life Quality Index.

Conclusion
There was a disconnect between patients feeling theywere adequately informed and use of prevention and management strategies
such as sun protection. This suggests a gap in patient education and adoption currently exists onmanagement strategies both prior
to and following the appearance of rash. Given the negative impact that skin toxicity has on the patient’s quality of life, it is
essential that patients receive and subsequently utilize all information that can minimize rash severity.
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Introduction

Colorectal cancer (CRC) is the third most commonly diag-
nosed cancer in the USA, with an estimated 150,000 new
cases diagnosed in 2019 [1]. Approximately 20–25% of new
cases have metastatic disease at diagnosis and up to 50% of all
patients eventually develop metastatic disease [2, 3]. The 5-
year survival for patients with metastatic colorectal cancer
(mCRC) is between 5 and 8% [3, 4]. During the last decade,
improvements in the first-line treatment of mCRC increased
the median survival time from 12 to 21 months [5]. Reasons
for this improvement include, but are not limited to, the de-
velopment of an antiangiogenic agent bevacizumab (Avastin)
and therapies that target the epidermal growth factor receptor
(EGFR) namely panitumumab (Vectibix) and cetuximab
(Erbitux) [6]. Recently, the introduction of extended RAS
testing and the use of EGFR-antibodies to patients with left-
sided primary tumor location have provided survival rates
beyond 30 months [7].

Dermatologic toxicities are common among mCRC pa-
tients who are treated with anti-EGFR therapies [8–10]. The
survey utilized in the current study focused on the patient’s
experience of acute dermatologic toxicity, which is com-
monly referred to as “acneiform rash.” Although referred
to as “acneiform,” the rash associated with anti-EGFR use
is distinct from a classical acne rash. This rash is typically
abacterial and is driven by inflammatory processes rather
than infection. The acneiform rash occurs to some degree
in approximately 90% of patients who are treated with an
anti-EGFR; however, most rashes are usually in grades 1–2,
with only 15–20% of patients experiencing grade 3 or
higher acute toxicity [9, 11, 12]. The rash typically occurs
early in the course of anti-EGFR therapy. It has been report-
ed that up to 85% of patients develop the rash by the end of
the second infusion cycle and all patients will develop some
degree of the rash by the fourth treatment cycle. The rash is
associated with pruritus and pain, which may impair quality
of life (QoL), and may result in dose reduction or treatment
cessation in approximately one-third of patients [8, 9, 11].
However, rash severity has also been linked to positive sur-
vival benefits [13, 14].

The Skin Toxicity Evaluation Protocol with Panitumumab
(STEPP) [15] and the Japan Skin Toxicity Evaluation
Protocol with Panitumumab (J-STEPP) [16] were open-label,
randomized trials designed and implemented to evaluate dif-
ferences in pre-emptive versus reactive management of
panitumumab-associated dermatologic toxicities among pa-
tients with mCRC. Both studies demonstrated reduced sever-
ity in panitumumab-associated dermatologic toxicities
through the implementation of pre-emptive vs. reactive skin
management; however, this management approach is not
mandated for mCRC patients treated with panitumumab
resulting in less than optimum provision of care.

A balance between the expected benefit with treatment and
the risk of possible adverse events should be a mindful dis-
cussion between the doctor and the mCRC patient having to
decide on challenging treatment options. This is especially
important in the treatment of mCRC patients whose treatment
aims are palliative rather than curative. Information on the
extent to which anti-EGFR skin toxicity affects the patient’s
quality of life is limited.

There is a current and urgent need to better understand the
patient’s perspective regarding if they feel the risk of skin rash
is worth the potential benefit of improved survival, how they
were informed and prepared for this skin toxicity, what they
did to manage and treat their rash and how skin rash affects
their QoL. This information can be utilized by health care
providers to better inform patients how to prepare for
Vectibix treatment, which may ultimately improve the uptake
of and adherence to panitumumab resulting in better survival
probabilities among mCRC patients.

Methods

Online survey

This cross-sectional study utilized an online survey distributed
to mCRC patients in the USA between October 16 and
November 14, 2019. The approximately 30-min survey in-
cluded questions on demographic characteristics of the partic-
ipants, as well as opinions on how dermatologic toxicities
were typically managed, what education they received to pre-
vent and manage their rash, how the rash affected their quality
of life, and patients’ opinions on the risk of skin rash relative
to potential benefits of treatment. The survey was developed
using expert opinions and current literature and underwent
one round of pilot testing to ensure readability, sensibility,
and content validity.

Participants

To be eligible to participate in the study, patients needed to be
at least 18 years of age, have a diagnosis of mCRC, and pro-
vide consent to participate. The participants included a conve-
nience sample of 200 mCRC patients, 100 of whom were
using or had used Vectibix and 100 who did not use
Vectibix. Respondents who had also taken cetuximab, another
anti-EGFR medication, were excluded from the analysis
resulting in 61 Vectibix users and 56 Vectibix non-users.
Patients were recruited via third-party patient recruiters,
Portable Insights, and M3 Global Research, which have an
established panel of cancer patients that have signed up to
participate in survey research. Patients from these panels were
invited to participate via email.
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Variables

Participants were asked if they had ever been treated with
panitumumab (brand name Vectibix); those who responded
yes were considered Vectibix users and those who responded
no were considered non-users. Quality of life was assessed
using the Dermatology Life Quality Index (DLQI), which is
a validated 10-question survey used for a variety of skin con-
ditions including anti-EGFR skin toxicities among mCRC pa-
tients [17, 18]. Participants were asked to categorize the se-
verity of their rash defined using the following descriptions:
mild, having minimal symptoms with no impact on daily ac-
tivities; moderate, itchy or painful pimples or skin bumps
covering less than one-third of your skin, including your face.
This can limit your ability to prepare meals, shop, use the
telephone, and manage money; and severe: itchy or painful
pimples or skin bumps that cover more than one-third of your
skin including the face. This can limit your ability to bathe,
shower, dressing or undressing, feeding yourself, using the
toilet, or taking your medications.

Data analysis

Data analysis was performed using Q Research Software
(Numbers International. 2019. Q Research Software:
Version 5.5.4.0. Chicago, IL: Numbers International).
Descriptive statistics were used to characterize the demo-
graphics of the sampled population. Responses to the survey
questions were cross-tabulated and compared across Vectibix
users vs. non-users, history of rash vs. no-rash, and use of pre-

emptive strategies to prevent or reduce rash severity vs. reac-
tive strategies (i.e., no use of pre-emptive strategies).

Ethics compliance

All procedures performed in studies involving human partic-
ipants were in accordance with the ethical standards of the
institutional and/or national research committee and with the
1964 Helsinki Declaration and its later amendments or com-
parable ethical standards. Informed consent was obtained
from all individual participants included in the study.

Results

Characteristics of Vectibix users (n=61)

The average age of respondents was 55 years (range: 31-79
years) and the average time since CRC diagnosis was 4.5
years (SD: 7.5 years). Approximately half of the respondents
were male (49%) and female (51%). The distribution of re-
spondents by US Census region was as follows: Northeast
(16%), Midwest (25%), South (36%), and West (23%). Over
half of the Vectibix users had a RAS WT biomarker status
(66%), while 16% were RAS MUT and the remaining 18%
were unsure of the status.

Most Vectibix users experienced a skin rash in response to
treatment (79%) of which 65% considered the rash moderate,
27% considered it mild, and 8% considered the rash severe.
Among the 48 patients who experienced a rash due to
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Fig. 1 a Timing of rash appearance. b Timing of rash resolution
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Vectibix, 25 (52%) had a rash at the time of the survey.
Approximately 27% of patients reported their rash appearing
within 2 weeks of their first Vectibix dose, whereas themajority
of patients reported their rash appearing between 2 and 4 weeks
following their first dose of Vectibix (46%), and 19% of pa-
tients reported the rash after 1 to 3months (Fig. 1a). While 17%

of patients who experienced a rash reported improvement dur-
ing Vectibix treatment, most (63%) reported no change in their
rash, and 21% reported their rash got worse during treatment.
Among the 17 respondents who stopped Vectibix treatment
prior to the survey, 100% reported their rash resolved. Of these
patients, 42% reported the rash resolving within 6 weeks of

Fig. 2 Proportion of body areas affected by rash
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Fig. 3 Education received on how to minimize/manage rash stratified by history of rash
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treatment cessation and 47% reported the rash resolved after 6
weeks (Fig. 1b).

The most common areas affected by rash are the neck
(63%), scalp (60%), arm(s) (52%), and face (42%) (Fig. 2).

Patient education around Vectibix skin rash

The majority of Vectibix users (83%) reported their health
care provider adequately informed them about rash. Among
respondents who experienced a Vectibix-related rash (n=48),
68% said they received information on rash management both
before and after the appearance of rash, 21% said they re-
ceived this information only prior to the rash, and 9% said
they received this information only after their rash appeared.
Specific education messages received related to how to min-
imize and/or manage rash were similar among Vectibix users
with and without rash (Fig. 3). The most common messages
patients report receiving related to increased sensitivity from
sun exposure and the importance of sun protection. Whereas
other strategies such as when to seek treatment for rash and
seeing a dermatologist were reported to have been communi-
cated less than half the time (Fig. 3).

Among Vectibix users with rash (n=48), moisturizer was
the most commonly used strategy to manage rash, both prior
to (77%) and following the appearance of rash (77%) (Fig. 4).
Sunscreen was used by only 42% of patients prior to rash and
60% of patients following the appearance of rash. Oral anti-
biotic use was also low prior to rash (21%), as well as follow-
ing the appearance of rash (46%).

Patient perspectives regarding the impact of skin
toxicity on patients’ acceptance of Vectibix use

Vectibix users were asked about the level of influence the
following factors had on their decision to use Vectibix: 57%
were highly influenced by the possibility that Vectibix may

have better survival outcomes, 30% were highly influenced
knowing a Vectibix-related rash resolves without permanent
damage in the majority of patients, and 25% were highly in-
fluenced knowing prevention strategies are available to reduce
rash severity.

Patients perspective on how skin toxicity impacts
quality of life and daily living

Vectibix users who experienced a rash within the past week
(n=16) were asked to complete the DLQI quality of life sur-
vey, among which 75% reported the rash had a large impact
on their quality of life, and 25% reported the impact was
moderate and none reported the impact was small.

Respondents reported the extent to which rash symptoms
interfered with a variety of quality of life measures, when their
rash was the most severe. Patients commonly reported the rash
interfered very much or quite a bit with feeling attractive (44%),
with sleep (33%), with mood (31%), or just making life difficult
(26%). These qualities of life measures appeared to differ be-
tween males and females, with females being more affected
(when combining categories for very much and quite a bit) than
males (Fig. 5), although the sample sizes were small.

Vectibix non-users

Patients who have not used Vectibix were similar to Vectibix
users in terms of time since diagnosis, gender, and biomarker
status and were slightly younger (Table 1). Among non-users,
73% were currently using a 1st line of treatment, 20% were
using 2nd line, and 5% were using 3rd line or later. The most
common first-line treatment regimen was chemotherapy alone
(73%).

Vectibix non-users were similarly influenced by the
possibility of Vectibix being associated with better surviv-
al outcomes (57%) compared to Vectibix users (57%).

Strategies pa�ents use to minimize/manage rash
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Fig. 4 Strategies patients use to
minimize/manage rash stratified
by timing of use
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When asked about information which may influence their
decision to “not use” Vectibix either a lot or somewhat,
patients reported the following: the risk of a painful rash
(80%), the risk of a rash affecting their QoL (82%), the
risk that the rash may last longer than 2 weeks (79%), and
the risk that the rash may affect their appearance (52%).

Discussion

Dermatologic toxicities are commonly observed among
mCRC patients who are treated with anti-EGFR therapies,
with 79% of Vectibix users in the current study reporting they
experienced a rash in response to treatment. These adverse

Table 1 Patient demographics
Variable Vectibix user (n=61) Vectibix non-user (n=56) p value

Average current age, yrs (sd) 55 (9) 50 (10) 0.005

Average time since mCRC diagnosis, yrs (sd) 4.5 (7.5) 4.3 (7.8) 0.9

Gender (n, %)

Male 49% 47% 0.9
Female 51% 53%

US census region*

Northeast 16% 20% 0.5
Midwest 25% 18%

South 36% 46%

West 23% 16%

Insurance status

Private 82% 84% 0.4
Medicare/Medicaid/Medi-Cal 15% 10%

VA 0 4%

Other 3% 2%

Biomarker status (n, %)

RAS WT 66% 63% 0.4
RAS MUT 16% 11%

Unsure 18% 27%

*US census regions: Northeast: Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, Connecticut,
New York, New Jersey, and Pennsylvania; Midwest: Ohio, Michigan, Indiana, Wisconsin, Illinois, Minnesota,
Iowa, Missouri, North Dakota, South Dakota, Nebraska, and Kansas; South: Delaware, Maryland, Virginia, West
Virginia, Kentucky, North Carolina, South Carolina, Tennessee, Georgia, Florida, Alabama, Mississippi,
Arkansas, Louisiana, Texas, Oklahoma and Washington DC; West: Montana, Idaho, Wyoming, Colorado,
New Mexico, Arizona, Utah, Nevada, California, Oregon, Washington, Alaska, and Hawaii
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My skin condition interfered with my social life

The skin rash interfered with household tasks

My skin condition interfered with my ability to 
sleep

I avoided going out in public because of how 
my skin looked

My skin condition made my life difficult

I was bothered by a change in my skin’s 

sensitivity to the sun

I was embarrassed by my skin condition

I felt unattractive because of how my skin 
looked

My skin or scalp felt irritated

My condition affected my mood

My skin or scalp was dry or flaky

My skin or scalp itched

Very Much Quite a bit Somewhat A little Not at all

F e m a l e  ( n = 2 4 ) M a l e  ( n = 2 4 )

Fig. 5 Quality of life measures stratified by gender
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reactions have a significant negative impact on the patient’s
quality of life with 75% of respondents who experienced a
current rash reporting the rash had an extremely significant
or very large effect on their quality of life. While the majority
of Vectibix users reported feeling they had received an ade-
quate amount of information on rash associated with Vectibix
both before and after the appearance of rash, gaps in this
information were identified. Certain strategies to minimize
and manage rash, such as increased sensitivity to sun expo-
sure, were communicated at high levels, whereas other strate-
gies such as seeing a dermatologist were communicated far
less frequently. These data highlight an important gap that
remains with Vectibix patients not universally receiving crit-
ical health education related to rash prevention and manage-
ment, nor are they universally receiving the current pre-
emptive evidence-based strategies to reduce rash severity.

Clinical standards for the management of anti-EGFR der-
matologic toxicities have yet to be established. However,
guidelines from the Multinational Association for Supportive
Care in Cancer (MASCC) Skin Toxicity Study Group have
been established [19]. The MASCC guidelines were based on
regimens found to be effective in the STEPP and JSTEPP
studies [15, 16] and include preventive recommendations
consisting of topical 1% hydrocortisone cream with moistur-
izer and sunscreen and systemic treatment with 100 mg of
minocycline or doxycycline daily. Treatment recommenda-
tions include topical 1% clindamycin or 0.05% alclometasone
or fluocinonide creams, and systemic treatments of 20-30mg
isotretinoin or 100 mg of doxycycline or minocycline. Data
from both the STEPP and JSTEPP studies reported more than
a 50% reduction in the occurrence of ≥ grade 2 skin toxicities
among participants in the pre-emptive treatment group relative
to the reactive group [15, 16]. Furthermore, the STEPP study
reported that quality of life was less impaired in the pre-
emptive group [15].

Additionally, the European Society for Medical Oncology
(ESMO) has an ongoing endorsement on recommendations
for the management of skin toxicities induced by EGFR in-
hibitor therapies [20]. ESMO provides background research
on the current understanding of the physiology and patho-
physiology of the skin reactions associated with anti-EGFR
therapies, as well as guidance on how to define symptoms and
grading of these skin toxicities. Most importantly, the ESMO
website gives recommendations on pre-emptive management
of skin toxicities including measures on skin hydration, sun
protection, nail care, and prophylactic antibiotics. ESMO lists
100 mg of minocycline once daily, 500 mg of tetracycline
500 mg twice daily, and 100 mg of doxycycline 100 mg twice
daily as oral antibiotic options. The effects of systemic tetra-
cycline antibiotics are thought to function through their anti-
inflammatory and tissue-protective properties rather than their
antimicrobial properties. Limited data basedmainly on in vitro
experiments suggests systemic tetracyclines may also exert

additional anti-neoplastic effects, although the impact of these
effects in the clinical setting remains to be seen [21–24].

Despite the published evidence that pre-emptive rashmanage-
ment decreases rash severity and therefore may lessen the nega-
tive impact on the patient’s quality of life, few oncologists are
aware of these strategies and implement them in their clinical
practice [25, 26]. These results are in line with a recent chart
review highlighting a low proportion of mCRC patients utilizing
pre-emptive treatment strategies prior to the development of rash
[27]. It is therefore not surprising that the use of pre-emptive
strategies among Vectibix users in the current survey is far from
universal. Less than half of survey respondents in the current
study reported using sunscreen, OTC, or prescription topical ste-
roids and/or oral antibiotics prior to the appearance of rash. And
while the most commonly utilized pre-emptive strategies were
reported to bemoisturizer, a quarter (25%) of respondents did not
incorporate this recommendation. In a multinational expert panel
tasked with reviewing the evidence related to prevention and
management of skin toxicity following oncology therapies using
non-pharmaceutical skincare products, the panel identified mois-
turizers as a key component to improve barrier function and skin
hydration, thereby reducing pruritus and preventing secondary
infection due to scratching [28].

A patient survey by Tisher et al. (2018) reported 71% of
patients were willing to accept skin toxicities if the cancer
therapy was perceived to help to treat their disease [29]. This
proportion is slightly higher than our findings with 57% of
Vectibix users in our study reported the possibility of a better
survival outcome had a lot of influence over their decision to
use Vectibix. Tisher et al. also reported 90% of the patients
who anti-EGFR treatment reported that they were informed
about skin toxicity; this is slightly higher than the 83% of
respondents in our survey.

Information on the extent to which anti-EGFR skin toxicity
affects the patient’s quality of life is limited. One study has pro-
spectively demonstrated that skin toxicity resulting from treat-
ment with cetuximab had no clinical impact on health-related
QoL or skin-related QoL [30]. Whereas another study reported
skin toxicity from anti-EGFR treatments have a tremendous neg-
ative impact on a patient’s quality of life as assessed using the
Skindex-16 which assessed symptoms and emotional and func-
tional impacts, and this negative impact was more pronounced in
younger age groups [31]. Lastly, an analysis of three randomized
clinical trials of panitumumab in RAS wild-type mCRC patients
focused on skin toxicity and quality of life suggested that the
addition of panitumumab to chemotherapy had no statistically
significant negative effect on the overall quality of life [32]. Our
results suggest that the QoL is negatively affected for those pa-
tients currently experiencing an anti-EGFR rash.

This study has several strengths. The survey was developed
using a rigorous development process to limit measurement error
including pilot testing prior to implementation, as well as input
from expert opinions and current literature. The survey captured
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real-world data on current practices and opinions of mCRC pa-
tients for managing anti-EGFR skin toxicity and utilized the
DLQI, a validated measurement tool, to evaluate how skin tox-
icity impacts QoL. This type of information is urgently needed in
the clinical community to improve patient care. The study should
also be interpreted in the context of the limitations. The study
utilized a convenience sample and as such, there is a possibility
that the population of respondents is not representative of mCRC
patients in general. Of note, the respondents in this survey were
slightly younger (median 55 years) relative tomCRCparticipants
in interventional studies including PRIME and CRYSTAL (me-
dian age 61 years) [33, 34]. The sample size was not large
enough to evaluate patient subgroups, such as ethnicity, educa-
tion level, or socio-economic status which may have revealed
different patterns of patient education and rashmanagement prac-
tices. Patients with rash in the more distant past may have not
recalled the management strategies or educational information
they received relative to those patients with current rash.
Furthermore, recall bias could have been present among those
patients with and without rash related to the education they recall
receiving. Issues related to recall may have also been present in
responding to clinical questions in general. For example, 16% of
Vectibix users reported having a MUT RAS status; in practice,
this is unlikely given Vectibix is only indicated for RAS WT
patients. The evidence available to date suggests the incidence
of skin toxicity does not differ between the anti-EGFR treatments
of Vectibix and cetuximab with recent data showing no differ-
ence for any grade of skin toxicity between the two drugs (89.7%
vs. 87.8%, respectively) or between that of a grade 3 or higher
skin reactions (13.6% vs. 9.6% (p=0.259), respectively) [35].
Furthermore, the presentation and management of anti-EGFR
skin toxicities do not differ between Vectibix and cetuximab in
clinical practice. While this study was specifically focused on
Vectibix, the extent to which these results are generalizable to
cetuximab is unknown.

Conclusions

Given the appearance of rash can negatively affect a patient’s
quality of life, it is essential that patients receive all informa-
tion that could minimize rash severity. The use of pre-emptive
strategies to reduce rash severity, such as antibiotic use, is low.
Future research should focus on strategies to improve uptake
and utilization of pre-emptive strategies for anti-EGFR rash
management both among patients and providers.
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