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ABSTRACT

This study explored the symptom experience ofepédireceiving epidermal
growth factor receptor inhibitors (EGFRIs) for sgaolon, head and neck, and colon
cancer. EGFRIs are targeted therapies used auggoaints along the treatment
continuum for these solid tumors, and may be fgstond or third-line agents which can
be used as single agents or in combination witkrdtierapies. The most common side
effect of these agents include dermatologic effextish as rashes, hair, and nail changes,
but they can also contribute to other side effeatsh as fatigue, anxiety and diarrhea.
Most previous work has addressed the dermatolagdgcesfects and has not addressed the
holistic patient experience. A descriptive, corielaal design, guided by the theory of
unpleasant symptoms, explored the overall symptgmereence, including dermatologic
and other symptoms, in patients receiving thesdrrents. The relationship of key
variables (age, diagnosis, gender, EGFRI therapysgmptom clusters) to the outcomes
of quality of life, psychological status, and fuoaial status was also explore@o-
occurring symptoms (symptom clusters) were ideedifoy factor analysis procedures.
Three symptom clusters were identified: a psycholigcognitive cluster; a treatment-
related dermatologic cluster that has not beenipusly identified as a symptom cluster;
and, a mucocutaneous and fatigue cluster. Thespteyn clusters had differing impacts
on outcomes, so knowledge of the effects of thgsgsm clusters can guide nursing

practice in the care of patients receiving thesgetad therapies.
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Keywords:Symptom experience, factor analysis, theory of @agphnt symptoms,
epidermal growth factor receptor inhibitor, qualitfylife, functional performance,

psychological status, symptom cluster.
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CHAPTER ONE
INTRODUCTION
Significance of the Problem

People living with cancer must cope not only wiik threat of serious iliness, but
also with bothersome and disruptive symptoms brbagtby rigorous cancer therapies.
Chemotherapy and radiation therapy are associatedwell-known symptoms, such as
hair loss, nausea and vomiting, and myelosuppnesagwell as symptoms resulting
from organ toxicities, and an array of long-termeseffects. The symptom experiences of
patients receiving these traditional modalitiesredtment have been extensively studied
and are well understood by health care providersed¢ent years, however, targeted and
biologic therapies have outpaced traditional chéematpy for new drug approvals in
oncology, and much remains to be discovered albeusymptom experience associated
with these agents.

The newer targeted therapies exert their therapetfects differently than
cytotoxic chemotherapies. Rather than killing blogalthy and cancer cells, targeted
therapies aim to more precisely alter cellular fioxc Some focus on cell signaling
pathways, others induce apoptosis (programmedleath), some influence the immune
system, while others deliver radiation or otherstabces to cancer cells (Targeted
Cancer Therapies, 2014). Treatment with targdtedhpies, such as the epidermal

growth factor receptor inhibitors (EGFRIs), mayules a challenging symptom

1
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2
experience that features novel dermatologic symptibrat patients may not expect to be
associated with cancer treatment.

The present study explored the symptom experiehpatnts receiving
epidermal growth factor receptor inhibitors (EGPHR#&so called antGFRtherapies or
signal transduction inhibitors. Rather than exegrtimeir mechanism of action through the
cytotoxic effects characteristic of conventionagctotherapy, targeting rapidly dividing
cells at various points in the cell cycle, EGFRIsrkvby influencing human epidermal
growth factor receptoiHGFR) signaling pathways. The human epidermal growtkofa
family comprises four tyrosine kinase receptorsiudingErbBl1or HER1(EGFR),

ErbB2 (HER 2/ne)y ErbB3or HER3 andErbB4 or HER4 (Mahipal, Kothari, & Gupta,
2014), but for this research study, the focus iEG#RIs.

EGFRIs are currently indicated for selected pasieliignosed with advanced
non-small cell lung cancer, breast cancer, coloceq pancreatic cancer, head and neck
cancers, and other solid tumors of epithelial orighere epidermal growth factor
receptorsEGFR) are overexpressed.

New Targets for Cancer Therapy

The unstable genome of the cancer cell has beeniloes as its Achilles’ heel
(Levitzki & Klein, 2010), highlighting the genome a susceptible target. Abnormal and
overactive cell signaling pathways result from chosomal mutations, mutations of
oncogenes and tumor suppressor genes, and otigeneptc changes. Most readers will
be familiar with an early and newsworthy applicataf a targeted therapy, using the

drug imatinib (Gleevec®), for a chronic form of keumia associated with tigcr-Abl
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tyrosine kinase oncogene. Patients treated withafyent demonstrate a remarkably
improved remission rate of greater than 90% (Bddgrosen, & Lacouture, 2011),
offering a glimpse of the potential of targetedréimes in cancer. As molecular profiling
of tumors continues to be refined, subtype chariaties of tumors will influence the
type of targeted therapy prescribed, as in the cBE&FRIS.

Science is just beginning to identify these molacahanges that lead to the
development of cancer, and as they are discovarkale therapies will target these
genetic aberrations. One such mutation affect&BER protein on the surface of cancer
cells, contributing to the development of varioabdstumors. TheeGFRgene encodes a
type of protein kinase which serves as a recepitathke epidermal growth factors family.
In normal cells, epidermal growth factor bindsEGFRs and spurs activation of
signaling pathways, which in turn, help to goveetl growth, proliferation, and
migration. Activation of overexpressed or mutaigaFRsrequires a process of binding,
dimerization and phosphorylation. When a mutatigates an excess number of
receptors, the result is pathway dysregulationsarsequent abnormal cell growth, cell
proliferation, avoidance of apoptosis (programmeitideath), cell migration and
neovascularization of tumors.

EGFRsinclude an extracellular ligand-binding domairitamsmembrane region,
and an intracellular tyrosine kinase domain. Bbthextracellular and intracellular
domains of these proteins are treatment targe®rHRts include both monoclonal
antibodies (MOABS), cetuximab and panitumumab, Wiaie given by infusion, and

tyrosine kinase inhibitors (TKIs), afatinib, erlait, gefitinib, and lapatinib, which are
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4
oral agents. MOABS target tyrosine kinase receptatside of the cell, while TKIs are
small molecules that target the intracellular domai

Lung cancer has a projected incidence in the UrStates of 224,210 (Siegel,
Ma, Zou, & Jemal, 2014), and is the most commorsead cancer death globally,
contributing to more than a million deaths (Netwd®14). Activated oncogenes such
aseEGFRor other mutations (e.@\LK) occur to varying degrees in various patient
populations, but the impact of EGFRI therapy ongagent symptom experience will be
significant, primarily because of the prevalencéuofy cancer. In lung cancer,
approximately 10-15% of Caucasian, and 40% of As@m-small cell lung cancer
patients carry theGFRmutation (Cooper, Lam, O'Toole, & Minna, 2013), rrak
treatment with EGFRIs a first treatment option osteemotherapy. Genetic signposts,
such as this mutation and others, now influencgrment selection, allowing providers to
tailor therapy, when possible, for each patient.

Activating EGFRmutations occur most commonly in patients in leagcer
patients with no prior history of smoking, in adearcinoma, in females, and in Asians,
and occur in a small area of tB&FRgene. Because EGFRIs have a different
mechanism of action than traditional chemotherésiy symptom profile is different
and less familiar to practitioners and patientsealiThe impact of these agents on the
symptom experience is just beginning to be undedstand this study will add to the

evidence on this topic.
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Overview of EGFRI-Related Symptoms

The on-target effects of EGFRIs result in a higtidence of dermatologic
toxicities, such as skin, hair and nail changesabse EGFRI is essential for the normal
physiology of the skinEGFRis expressed in the basal cell layer of the epidenmthe
outer layers of the hair follicles, as well ashe sebaceous epithelium (Lacouture, 2006;
Lynch et al., 2007; Andreis et al., 2010; Lacoutiaitland, et al., 2010; Chan & Tan,
2011; Chanprapaph, Vachiramon, & RattanakaemaR&14). Normal epidermal
growth and development depends up@FRsignaling, and its absence or disruption,
such as occurs in a mutation, has been illustiatad animal model. Mice lacking
normalEGFRexpression and signaling displayed skin defekéstliose experienced by
patients on EGFRIs (Mascia et al., 2013).

Dermatologic changes resulting from EGFRI theragmjude primarily rash and
xerosis (dry skin), but also erythema, telangieatds/perpigmentation, and nail and hair
changes. These are the most commonly reporteckHilds associated with the EGFRIs,
with an incidence of all grade skin toxicity rangifitom 47 to over 90%, depending on
the specific agent (Ocvirk, Heeger, McCloud, & Haifiz, 2013). With a protracted
treatment course, most patients will develop onmorre of these dermatologic
symptoms. For example, a study of 16 patientdadeaith the EGFRIs cetuximab,
panitumumab, or erlotinib for more than six montgorted that 100% developed some
form of cutaneous symptom (Osio et al., 2009); haxemore severe Grade 3 or 4 skin
toxicities occur in only about one of five patientBeuvrel et al., 2012 ; Brodell, Hepper,

Lind, Gru, & Anadkat, 2013). With the advent obphylactic skin care protocols, the
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severity of dry skin, itching and rash can be aamated in some patients, but a solid
evidence base for many treatments is currentlyimgclSpecific symptoms will be
addressed more fully in chapter two.
Other Factors Affecting the Symptom Experience

The symptom experience of patients receiving EGRRlapy may also be
exacerbated by other concurrent treatment modaliech as chemotherapy and
radiotherapy (e.g. concurrent cetuximab and razhat head and neck cancer) (Pryor,
Burmeister, Burmesiter, Poulsen, & Porceddu, 2044 well as by other symptoms
common in the oncology population, such as fatigukack of energy. In addition, many
patients receiving these therapies may also havenadd disease and may be
experiencing a greater symptom burden, both phlyaighpsychological, as a result of
their disease status (Wong et al., 2010). Asaltrabe overall symptom experience of
patients treated with EGFRIs may be much more cexn@hd multifaceted than the
widely-reported profile depicting primarily dermédgic toxicities.

Impact on Outcomes

Collectively, both a cancer diagnosis and the sftkcts of treatment
significantly impact quality of life (Fox & Lyon,@06, 2007; So et al., 2009; Joshi et al.,
2010; Deshields, Potter, Olsen, Liu, & Dye, 201bdD et al., 2011; Husain, Myers,
Selby, Thomson, & Chow, 2011; Roiland & Heidricl9]12), functional status (Dodd,
Miaskowski, & Paul, 2001; Given, Given, Azzouz, l&ehik, & Stommel, 2001; Chen &
Tseng, 2006; Miaskowski et al., 2006; Cheng & [2#,1; Dodd et al., 2011), and

psychological status (Adler & Page, 2008; Breeal €2009). Due to their unigue side
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7
effect profile, EGFRIs carry a significant symptéorden (Wu, Balagula, Lacouture, &
Anadkat, 2011), and may exert a negative psychcoébgind physical effect on health-
related quality of life (Joshi et al., 2010; Rostml., 2013), and can even lead to
treatment interruption (Boucher, Olson, & Pipe@fi11). All of the TKIs are self-
administered oral medications, so adherence ttnieza amidst a difficult symptom
experience is also a concern (Mancini, McBride, &ézynski, 2013; Matthews &
Caprera, 2014). A better understanding the oveyatiptom experience associated with
EGFRIs will provide actionable knowledge that caogetively address patient
symptoms so that treatment adherence concernsiairaized.

Most research addressing symptoms associated WHRES has explored the
obvious rash and other dermatologic symptoms, vehideoader focus on the overall
symptom experience has been limited (Osio et @092Andreis et al., 2010; Joshi et al.,
2010; Rosen et al., 2013). Joshi et al. (20100doEGFRI-related skin toxicities
affected emotional well-being, while Wagner andduztare (2007) reported physical
symptoms like pain, itching and stinging had anactpn quality of life. One study did
not find a correlation between skin rash and pshagical distress, but did find highly
significant relationships between perceived qualitiife and psychological distress and
social avoidance (Romito et al., 2010). Despiteftitt that there is some evidence that
quality of life and psychological status are aféecby patients receiving EGFRIs, most
clinical and research literature suggests thaeptdiare most bothered by the esthetic
complications of the rash (Wu et al., 2011). Thisaonception suggests that there is a

need for a greater understanding of the symptoreregquce so that providers fully
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appreciate how patients are impacted by EGFRIrtreat. As there are only a few
published studies exploring these relationship#) wone in the nursing literature, the
interplay between EGFRI-related symptoms and tlegadisymptom experience has not
been fully explored, so this study is a first steghis direction.
Purpose of the Study

EGFRI treatment-related symptoms constitute a sogmt burden for patients
undergoing treatment for cancer. To date, theagpaucity of research on the overall
symptom experience associated with these theragmeésthere is no nursing research that
addresses this topic. Most research exploringdigets of EGFRIs has been conducted
in the context of clinical trials, and focuses @mrdatologic symptoms, but not on the
overall symptom experience of the patient receitirege therapies. Along with
uncomfortable and visible dermatologic symptomsiepés can also experience other
symptoms such as dry mouth, fatigue, and psychcdbdistress.
Significance to Nursing

This study was a descriptive, correlational surdegigned to explore the
symptom experience, including discovery of any cotmring symptoms (symptom
clusters), associated with EGFRI therapy. Intaldito describing the full range of
symptoms associated with EGFRI therapies, thisysti@lored the impact of these
symptoms on key outcomes. Co-occurring symptomsymmptom clusters, were
identified by factor analysis procedures and suggabloy hierarchical cluster analysis.
The relationship of key variables (age, diagnagsder, EGFRI therapy, and symptom

clusters) to outcomes was explored.
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The study of the symptom experience, including idientified symptom clusters,
in patients receiving EGFRIs contributes to thesmg literature by: a) fully describing
the symptom experience of patients receiving EGHRIproviding data to support the
co-occurrence of symptoms in patients receiving ESFc) providing preliminary
information about the relationship of symptomsdantified symptom clusters and key
outcomes; and, d) providing preliminary data tgplggnerate hypotheses for
interventional research to improve symptom con@slyell as symptom management
interventions for symptom clusters. Specific apgi@ns to nursing practice, education
and research are outlined below.

Relevance to nursing practice.The American Cancer Society estimates that
1,665,540 new cancer cases will be diagnosed>8bd20 Americans are expected to
die of cancer, in 2014 (Siegel et al., 2014). Land colorectal cancers are projected to
be among the most common cancers in men (exceedigbpprostate cancer), and
breast, lung and colorectal cancers will be thethope cancer diagnoses in women in
2014. If even 10% of these newly diagnosed patiesith lung, breast, or colon cancer
were eventually treated with an EGFRI, this wouttbant to a considerable number of
patients who could potentially benefit from the navowledge generated by this study.

Overall, the number of cancer survivors has moae tjuadrupled since 1971,
when 3 million people were identified as survivois.2007, 11.7 million people in the
United States were described as cancer survivawl@Rd et al., 2011). By 2012, the
number of U.S. cancer survivors had risen to 13ldom people in 2012, or just under

5% of the population, according to a recent refyorh the Centers for Disease Control
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10
(Ekwueme et al., 2014). About 68% of cancer sumaweere still alive five or more
years after their diagnosis (Siegel et al., 2048y nearly 60% of those individuals were
older than 65. Many cancer diagnoses can now hsidered to be more like chronic
diseases which require a series of treatmentstomer An improved understanding of
the symptom experience of patients receiving EGRRyg benefit a significant number
of patients who may be treated with these druggthér they are among the newly
diagnosed with advanced disease, or are recei@BTfHs later in the treatment
continuum.

An essential role of the health care team is tp kakh patient to manage their
symptom experience, allaying its impact on impdrtaricomes. Since patients perceive
their illness and its treatment through their atdilee symptom experience, optimal
patient care should address the occurrence ofrlbtoms in order to tailor symptom
management strategies (Brown, Cooley, Cherneckyafa, 2011), many of which will
require multiple interventions. Describing derniagic symptoms along with other
symptoms that co-occur, and exploring their retafop to important outcomes will
create a better understanding of what patientsreeqpee and lead to enhanced patient
care. In addition, the majority of oncology patieare has shifted to the outpatient arena
away from the infusion suite (Neuss et al., 20&8)ere patients may have less in-person
contact with oncology nurses. Some EGFRI agents) as cetuximab and panitumumab,
are given as infusions, but other agents, suchea$Kls in this study, are taken orally.

When patients receive oral agents, patient teadtnagegies in the practice setting must
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11
be highly focused, delivered in new formats, orneav technologies due to limited
interaction with oncology nurses.

The EGFRI symptom experience is illustrated by tiaise example. A 65 year-
old retired woman taking erlotinib for advancedduwancer develops an itchy facial rash
after six weeks of therapy. The rash causes heegrand discomfort, and although she
has been advised that its presence may be indecatia therapeutic response, it still
causes psychological distress. The rash, as wékkasevere dry skin and dry eyes,
cause her to be irritable. Upon waking, her eyaasire covered with crusts, causing
inconvenience and irritation. Everyday tasks likeisekeeping are more difficult due to
changes in her nail beds and sore fingers, angssheure how her grandchildren will
react when they come to visit, as she looks diffeamd is unable to prepare their
favorite foods for them. A holistic plan of careutth not only preemptively manage her
dry skin, but could help her identify other intentions such as caring for her eyes,
soaking her nails, and using relaxation technigqueseditation to help her cope with any
distress symptoms may cause.

Despite experiencing multiple symptoms, it is pokesthat patients such as the
woman described above may prioritize and receivicadnly for the most pressing or
overt (e.g. dermatologic) symptoms during theiebencounter with health care
providers. But other associated symptoms, suchyasyes, or feeling sad or nervous,
could remain untreated. Evidence suggests thamatimay underreport their symptoms
for a variety of reasons, such as thinking a symptoo minor to mention, blaming a

symptom on aging or comorbidity, prior minimizatiby the provider, failure to receive

www.manaraa.com



12
helpful information upon previous reporting, andkdaf time in the patient-provider
interaction (Royer, Phelan, & Heidrich, 2009). tRer, patients may assign symptom
priorities “based on the meanings they ascribéeont’ (Maguire, Stoddart, Flowers,
McPhelim, & Kearney, 2014). For example, abouf bahll patients who experienced
fatigue in one study did not report it to their pltyan, perhaps due to resignation over its
inevitability, its relative unimportance, or becaubkey perceived a lack of treatment
options to address it (Stone et al., 2000; Passak,2002), so it is possible that some
EGFRI-related symptoms could be viewed by patiastasnavoidable discomforts.
Further, clinicians tend to “underestimate thedecice, severity, or distress of symptoms
experienced by cancer patients” (Xiao, Poloman&réner, 2014). Thorough
assessment is the first step in addressing atleoExGFRI-related symptoms, and for
some symptoms, use of a questionnaire may resatt increase in the symptom
prevalence reported by patients, as patients nedyees encumbered by time restraints,
and may feel more able to surface symptoms notgbadutine clinical assessments
(Teunissen et al., 2007).

Treating all symptoms, rather than individual syamps, could prove beneficial to
both providers and patients (Chan, Richardson, éh&idson, 2011) by anticipating
possible problems, preventing symptoms from worsgmeducing the number of
medications used, decreasing medication side-sffagerting unplanned visits to a
health care provider, reducing costs, and enhangatignt well-being and satisfaction
(Walsh & Rybicki, 2006; Berger, Yennu, & Million023). Patients experiencing poor

symptom management incur unnecessary health catre foo hospitalizations and
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emergency consultations to manage toxicities atebBaontrol symptoms (Fortner,
Okon, & Portenoy, 2002). Reduced direct and iradicests of health care are a potential
benefit of optimal and novel symptom managemenipdel which has been explored in
patients receiving chemotherapy (Given, Bradlew,Y&ikorskii, & Given, 2010). In
addition, treatments used for one symptom coulecafbther symptoms (Kapella, Larson,
Patel, Covey, & Berry, 2006) and offer a “crossé\mmnefit, as in the examples of
cognitive-behavioral therapies used for both paamagement and amelioration of
fatigue (Fleishman, 2004). At present, these benafe largely theoretical, and need to
be explored in future research, as very few intetiee studies have investigated
treatment protocols for multiple symptoms.

Relevance to oncology nursing educatioilthough oncology nurses have
always assessed symptoms using a whole personambpraursing education about
symptom management traditionally has focused agiesimigh-incidence symptoms,
such as fatigue, pain, and nausea and vomitinga result, both nurses and nursing
students are oriented to the management of thaspteyns as they occur individually, a
situation which contributes to a reductionist aggitoto patient care. Studies of the
symptom experience related to specific treatmeamtate a more realistic picture of what
patients face, and nursing education content cdrabed on this new knowledge.

Symptom clusters can be viewed as correlates ditgoélife and other
outcomes in chronic conditions, and addressinguetgions that target them can impact
outcomes (Motl & McAuley, 2009). Nursing educaticould emphasize an awareness of

symptoms that cluster together in various cancagribses or in relation to specific
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treatments. In turn, oncology nurses will haveeghtened awareness of symptoms
likely to co-occur, and can proactively teach paseaelevant self-care skills, such as
symptom management strategies that might offetdiussover” effect as described
above. Nursing education on symptom assessmemnhandgement strategies must
continually evolve to address the symptom expegeassociated with new therapies as
they are introduced.

Relevance to oncology nursing researcfihe Oncology Nursing Society (ONS)
conducts a research priorities survey and prodacesearch agenda every few years,
and for 2013symptom management: self-management symptom caaisalated as the
fourth highest priority.Fatigue, pain, nausea, psychological distress, a@aropathy
were ranked by all respondents as the top five symg causing patient distress, and two
of these (fatigue and psychological distress) Hman addressed in the current study
(Lobiondo-Wood et al., 2014).

The 2013 ONS research survey also ranked resedwliips separately by the
educational degrees of respondents. For nurseésagitanced degreeslf-management
interventions to improve symptom control, symptanagement interventions and
management interventions of symptom clustense ranked as the top three priorities.
These topics were also ranked in the top 20 fosesiwith basic nursing degrees, but at
lower priorities. The present research providesuadation for addressing all three of
these priorities as well as for two of the priaeti symptoms, fatigue and psychological

distress, in patients receiving EGFRIs (Lobiondoedet al., 2014).
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Oncology nurses continue to prioritize symptom nggmaent as a topic worthy of
research, with a greater focus on self-managemaritiple concurrent symptoms, and
technology, with each of these elements includeatiencurrent work. Nursing research in
the area of concurrent symptoms or symptom clusigssproliferated over the last
decade; however, symptom clusters in patientsvegeEGFRIs have not been
systematically studied to date, and the preponderahresearch on EGFRIs has focused
on the dermatologic symptoms. The present studydied a more comprehensive
assessment of symptoms than in previously publigled because 38 possible
symptoms were included, and data were collectesyorptoms beyond skin, hair and
nail changes, with the intent of discovering thes&nce of symptom clusters in this
patient population.

Nursing research studies featuring interventiensymptom clusters are limited
(Xiao, 2010) and have only recently increased, otk related to EGFRI therapy have
been published at this writing. A recent reviewaed 24 studies that included
interventions for patients experiencing symptonstdts, with eighteen focused on early
cancer and six on advanced disease (Berger €043), but none included patients
receiving EGFRIs. This study is a first step towte identification of symptom clusters
in these patients so that interventions can beldpgd.

Purpose of the Study

The current study was designed to describe the ®ympxperience, including

any symptom clusters, in patients receiving EGFRsl to explore the relationships

between symptoms, any identified symptom clustard, key outcome variables of
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quality of life, performance status, and psychatagfunctioning. The intent is to
develop a more comprehensive understanding ofytin@t®m experience of patients
receiving these therapies, and to provide a fouondbr the development of hypotheses
for interventions aimed at helping these patiemtsdtter self-manage their symptoms.

Specific Study Aims

The specific study aims were to:

1. Describe the symptom experience (symptom frequandydistress) of
patients receiving EGFRI therapy.

2. Describe the quality of life, functional performanand psychological status
of patients receiving EGFRI therapy.

3. ldentify any co-occurring symptoms or symptom austin patients receiving
epidermal growth factor receptor inhibitors.

4. Explore the relationships between any identifieghgiom clusters and key
variables, including gender, age, primary canc&f-El, and the outcome

variables of quality of life, functional performamand psychological status.
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CHAPTER TWO
LITERATURE REVIEW

Even as cancer care evolves to a paradigm of pa&liszed medicine based on
molecular profiles and targeted therapies, neveatitnents continue to create symptom
management challenges. Oncology nurses help patenavigate their treatment
course, assisting them to manage the unpleasamtegm they confront, regardless of
modality of therapy. Underpinning this continuadlyolving clinical practice is nursing
research, such as the present study, designeditesadhe gaps in knowledge about how
patients experience symptoms.

In this chapter, the theoretical framework usedumle this study will be
presented. The concepts of symptoms, the sympxperience, and symptom clusters
will be briefly reviewed as they relate to thisdhetical framework. The available
literature on the symptom experience of patiertsiveng EGFRIs will be summarized,
and the relationship between EGFRI-related symptamaskey variables, such as age,
gender, primary diagnosis, and type of agent, dsasg@erformance outcomes of
interest, including functional status, quality i land psychological functioning, will be
presented. Finally, the current knowledge aboufFEBymptoms and gaps in

knowledge will be summarized.

17
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Conceptual Framework: The Theory of Unpleasant Symmpms

The revised theory of unpleasant symptoms (Reviseery of Unpleasant
Symptoms, Figure 1) is the model selected to gthigderesearch study (Lenz & Pugh,
2003). The TOUS has been described by its ausasmiddle-range theory (Lenz &
Pugh, 2008) “designed to integrate knowledge abodariety of symptoms” (p. 159). As
Lenz and Pugh (2008) noted, symptom managementdataal component of nursing
clinical practice. The TOUS is valuable as a gdrtexd to address the “multivariate
assessment of the symptom experience itself apdssible influencing factors, and
provides a rationale and framework for applyingapbychosocial
approach....suggesting that multiple managemenegjied may need to be applied
simultaneously” (p. 85).

The TOUS has served as the theoretical scaffold farmber of discussion
papers and nursing research studies in oncologyglkee, Lev, & Ruggiero, 2000;
Carpenter et al., 2004; Lee, 2005; Fox & Lyon, 20adx, Lyon, & Farace, 2007; Fox &
Lyon, 2007; Myers, 2009; So et al., 2013; Hsu & Z014); and in studies of patients
with Alzheimer’s disease, cardiac disease and liadute, cirrhosis, domestic violence,
fatigue, renal failure, stroke, chronic obstructptémonary disease, inflammatory bowel
disease, multiple sclerosis, Parkinson’s diseas®jrapregnant, postpartum and
breastfeeding women (Hutchinson & Wilson, 1998 (dnn & Boore, 2000; Corwin,
Klein, & Rickelman, 2002; Gift, Stommel, Jablons&iGiven, 2003; Gift, Jablonski,
Stommel, & Given, 2004; Crane, 2005; Reishtein,22@@&pella et al., 2006; Liu, 2006;

Rychnovsky, 2007; Jurgens et al., 2009; Motl & M&&yy 2009; Song, Moser, & Lennie,
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2009; Farrell & Savage, 2010; Woods, Kozachik, &8|H#010; Robinson et al., 2013;
Eckhardt, Devon, Piano, Ryan, & Zerwic, 2014).
Model Components

The TOUS comprises three major concepts: the symptosymptoms,
influencing factors (physiological, psychologicaihd situational), and performance
outcomes (Lenz, Suppe, Gift, Pugh, & Milligan, 1988nz, Pugh, Milligan, Gift, &
Suppe, 1997; Lenz & Pugh, 2003, 2008). In the priesteidy, in an effort to
operationalize all three major concepts, the symgtor symptom clusters align with the
symptom element of the model; the influencing festre the primary cancer diagnosis,
EGFRI therapy, gender, and age; and the performaeogent (cognitive, physical and
social functioning) includes the outcome measufegiality of life, performance status
and psychological functioning. For the purposehed study, all of these elements make
up the patient’'s symptom experience, as represemtéigure 2.

All three components of the model—symptoms, infltieg factors and
performance outcomes—can affect the symptom expezieWhen the original TOUS
model was published (Lenz et al., 1995), a singtegom was represented in the model
schematic since the original work was derived ftomstudy of single symptoms. A
major revision to the model (Lenz, Pugh, Millig&ift, & Suppe, 1997) added the
concurrent measurement of more than one symptarudimg interaction and
multiplicity between and among multiple symptomsy@vk, 2009). The revised model is
a more realistic foundation for research on symgtgmarticularly in patients with

advanced cancer when patients are likely to expegienultiple concurrent symptoms
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(Vainio & Auvinen, 1996; Walsh & Rybicki, 2006; Kiova, Aktas, Walsh, Rybicki, &
Davis, 2010).

The TOUS model is not without limitations. For exae, the distinct attributes
of the three categories of influencing factorssomewhat hazy. The theorists have
wrestled with how to categorize social support singilar constructs as either situational
factors or psychological factors. For example, alasiipport and level of education
would be considered as situational factors, wigilel of trust and self-efficacy might be
described as psychologic factors, so the clastfic@eems somewhat arbitrary. Further,
the distinction between psychologic and physioldgators is blurry. According to the
theorists, “Psychologic factors represent one efrttore complex and controversial
components of the model.....As psychobiological reseanderscores the physiological
basis for mood, the psychologic and physiologi¢decimpacting the symptom
experience become difficult to separate” (Lenz Bagh, 2001, pp. 77-78).

Lenz and Pugh concede that “the complex relatigsshimong the three
categories of influencing factors and between tli@st®rs and the symptom experience
need much fuller elaboration, and the categorieselves need continuing
clarification” (p. 87). Additionally, the theorstecognize the need for additional
development of the performance or outcomes aspeicedheory, including the addition
of more inclusive outcomes beyond performance‘that may be important
consequences of the symptom experience” (p.88¢ “fteaning” of the symptom
experience is also not included in the model (Arorgy, 2003), and might be considered

a significant omission, although it could be argtiest the distress component of
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symptom measurement and the cognitive elementrédnpeance could address symptom
meaning. However, Lenz and Pugh (2008) state fleatdncept of meaning is distinct
from distress.

Further, by characterizing psychologic construstsnfluencing factors, perceived
symptoms such as anxiety and worry are not addidssehe model. The model has been
critiqgued for an overemphasis on physical sympteimee there is not a clear distinction
between psychological symptoms and the psycholaficencing factors, so these
concepts overlap (Xiao, 2010). Although TOUS is agerfect model (Brant, Beck, &
Miaskowski, 2009), it fits with the current study embracing the multiplicity and
synergy inherent in the symptom experience, ammvatly for the incorporation of other
performance-related constructs as part of the dwsanaptom experience.

Symptoms Component of the Model

The Oxford American Dictionary definegmptonas “a physical or mental
feature that is regarded as indicating a condiiodisease, particularly such a feature
that is apparent to the patient: a sign of theterize of something, especially of an
undesirable situation” (Mc Kean, 2005ymptonis derived from the, late Middle
Englishsynthomasymptom of a disease, from Medieval Latin basethe Greek
sumptomaa happening Symptoms, defined as “the perceived indicatorshainge in
normal function as experienced by patients” (Rha&l&gatson, 1987), and as
“subjective experiences reflecting changes in a@®@s biopsychosocial function,

sensation, or cognition” (Larson et al., 1994), theesubjective heart of the human illness
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experience. Symptoms can also include deviatiosgmsation and appearance (Tse,
2003).

The TOUS model accounts not only for the presefsgraptoms, but reflects the
multidimensionality of symptoms by including therginsions of distress, timing,
intensity, and quality as part of the model. Tisrdss dimension captures the
bothersome nature of the symptom, or its affedtiveact. The dimension of quality
describes the unique characteristics of a sympsoich as burning or stinging. The
dimension of intensity refers to the degree, stitengy severity of a symptom. Finally,
the dimension of timing refers to the duration andfequency of a symptom, and/or its
temporal relationship to any precipitating factostauation. Lenz and Pugh (2008) note
that while measuring all of these dimensions wdndddeal when conducting symptom
research, selection of “one, two, or three charastics is still valid and informative for
health care providers in managing symptoms” (p.1&@{l is the approach used in the
current study.

Symptom clusters.Despite the fact that oncology patients often eepee
multiple symptoms, until recently, much symptomesash has focused on single
symptoms. Researchers at the University of Califoat San Francisco (Dodd, Janson,
et al., 2001; Dodd, Miaskowski, et al., 2001) were first to discuss the concept of
symptom clusters in oncology. The definition of gtom clusters used in the current
study is derived from this early work on symptomstérs and then later refined.
Symptom clusters are defined as a set of two (Clran, Hadi & Filipczak, 2007; Kim,

McGuire, Tulman & Barsevick, 2005) or perhaps thii2edd, Janson, et al., 2001,
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Miaskowski, Aouizerat, Dodd, & Cooper, 2007) or meymptoms that occur together
and appear to be related to each other, such agaawwmiting and anorexia, but which
are not required to share causation (Dodd, Miasko&d.ee, 2004. p. 77).

Kim et al. defined a symptom cluster as:

...2 or more symptoms that are related to each athethat occur together.

Symptom clusters are composed of stable groupgnap®ms, are relatively

independent of other clusters, and may reveal Bperiderlying dimensions of

symptoms. Relationships among symptoms withiruatel should be stronger

than relationships among symptoms across differieisters. Symptoms in a

cluster may or may not share etiology. (p. 278)

Symptom clusters have also been described as apgroconcurrent symptoms
that may have a synergistic effect as a predidtpatent outcome” (Ferreira et al.,
2008)and morbidity (Fan, Filipczak, & Chow, 2007). Sygyeamong symptoms is
consistent with the definition used for symptomstéus in this study and is supported by
the theory of unpleasant symptoms. Although tieegreement that concurrency of
symptoms is necessary, there is no consensus @otahaspects of each symptom, or
how long symptoms must be present to be considesgart of a symptom cluster
(Dodd, Miaskowski, & Paul, 2001). In addition, tees no consensus on the interactivity
and the strength of relationship required betweehaanong symptoms, despite
suggestions that symptom clusters are characteazéloe “degree to which symptoms
are inextricably interactive, where any single syonpis largely codependent on changes
in other symptoms” (Tilden, Tolle, Drach & Hickma002, p. 74).

Symptom experiencePatients do not experience symptoms as isolatadgve

but rather through the totality of their symptonThe term symptom experience

embraces the multidimensional aspects of havingosyms, including the “individual’s
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perception of a symptom, evaluation of the meaning symptom and response to a
symptom” (Dodd, Janson, et al., 2001). The conoéftesymptom experienceas first
characterized as an individual's perception asgaease to both the occurrence of
symptoms and the resulting distress (Watson, RYy&&ermino, 1987), and later
described as the manifestation of symptom occuerand symptom distress (Rhodes,
McDaniel, Homan, Johnson, & Madsen, 2000). The sgmgDodd, Janson, et al.,
2001) or symptoms experience (Armstrong, 2003pirsiqularly complex and
multidimensional in oncology patients, who rarekperience single symptoms,
depending on their treatment and physiologic status

Armstrong (2003), in a concept analysis of sgenptoms experienceoted that
while the phrase is commonly used in the oncoldtgydture, the concept has not been
well-defined. For the purposes of her analysis, gtrong referred to the “experience of
multiple symptoms as theymptoms experientdp. 601), defined as “the perception of
the frequency, intensity, distress, and meaningiot as symptoms are produced and
expressed” (p. 602), and subsequently develope8yhwtoms Experience Model to
address how patients perceive symptoms.

The symptom experience component of TOUS is impliatther than directly
stated. However, through utilization of valid instrentation, the symptom experience
can be adequately measured. All of the major T@QI®epts, including influencing
factors (operationalized in this study as age,atisespecific EGFRI, and gender),
outcomes (operationalized as quality of life, perfance, and psychological status) and

symptoms (e.g. symptom assessment instrumentsphecampirically measured with
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good reliability and validity, and serve as a b&siglescribing the symptom experience
in patients receiving EGFRIs.

Operationalization of the symptoms componentin the present study, the
symptoms were measured on the dimensions of tierogdistress. As noted by the
model developers, measurement of one or more diovenef each symptom is
acceptable, so timing and distress were includetdeasare measured by the symptom
instrument. Timing of symptoms was addressed thr@asgessment of symptoms over
the past week, which is the time frame employethkysymptom assessment
instruments. Distress was measured by directlyngdbow much each symptom
distressed or bothered the respondent. Intensisynet included in this study, nor was
guality. Asking participants to evaluate four diragms of their reported symptoms
would have proven daunting and may have led tonmudete surveys, so response burden
was considered when choosing the MSAS-SF overrigaal version.

Influencing Factors Component of Model

In the TOUS model, influencing factors are classifas physiological,
psychological and situational factors. Physioldgictors can include disease status and
severity, such as cancer diagnosis and stagenegsl as well as comorbidities.
Psychological factors address mood, responsentesdl, understanding of disease, and
other mental and emotional aspects. Situation&bfaenay include socioeconomic
factors, family and social support, and lifestyéhaviors (Gift, 2009). Application of the
TOUS model places the patient in the context ofilgmmommunity and environment,

and considers how these factors can contributeet@ymptom experience, and in turn
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can affect performance (Lenz & Pugh, 2008). InTitdJS model, these influencing
factors can also interact, synergize and impadt etter.

Critiques of the model have asserted that theadask of clarity with regard to
influencing factors (or antecedents), symptomsartdomes (Brant et al., 2009) in that
they are sometimes overlapping (Hutchinson & Wilsk898), with the authors
responding that the “components of the TOUS ...ateebeonceptualized as fluid and
possibly interchangeable depending on context” £L&iPugh, 2003, p. 84). This
remark is relevant to the present study, as psgddl symptoms, such as worrying,
feeling sad, feeling irritable, and feeling nervaus viewed as symptoms and overall
psychological status is an element of performamceissmeasured as an outcome.

Operationalization of the influencing factors.As noted above, the influencing
factors included in the present study are primaoflysiologic and include age, gender,
primary cancer diagnosis, and specific EGFRI, artevincluded as part of the
demographic questionnaire.

Performance Component of the Model

Performance, including cognitive, physical and abftinctioning, represents how
the patient lives with their health issues, andemgasses activities of daily living, social
interaction, ability to problem solve, ability torecentrate, role performance and quality
of life (Gift, 2009). Lenz and Pugh (2008) acknedge that the performance component
of the model should be further refined, and speailly note that one of the limitations of
the model is the omission of quality of life asedement of the performance outcome,

which has also been noted in other critiquesiefmodel (Myers, 2009).
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Operationalization of the performance factors. In this study, outcome
measures serve as a proxy for performance, angdacheasures of quality of life,
performance status, and psychological functioning.

Review of the Literature on the Symptom Experience
of Patients Receiving EGFRIs

Because the original conception of this study idetlithe concept of symptom
clusters, multiple literature searches were coretlitd determine the state of the science
on symptoms, symptom experience, symptom clusaes EGFRIs, using the following
databases: Academic Search Premier; CINAHL PlesiitH Source: Nursing/Academic
Edition; Psychinfo; MEDLINE via OvidSP; and ProQuBsssertations. No studies
reporting on “symptom clusters” associated with B&Fwere found.

Separate searches using the same databases f&@BEH drug (afatinib,
cetuximab, erlotinib, gefitinib, lapatinib, panitumab) using the “AND” operator with
the term “symptom clusters” and “symptom experiéneelded few relevant studies.
Publications related to the outcomes of interestgusleSH terms skin
diseases/psychology AND epidermal growth factoepéar inhibitor as well as
psychology AND epidermal growth factor receptorilmor resulted in several relevant
citations, although none included a discussioryofgom clusters (Wagner, 2007,
Wagner & Lacouture, 2007; Coleman, Kovtun, Nguyeittelkow, & Jatoi, 2010; Joshi
et al., 2010; White, Roydhouse, & Scott, 2011; BeRoets et al., 2013).

No research exploring the symptom clusters assstiaith EGFRIs and their
impact on the outcome of quality of life, while déixfily addressing functional

performance and psychological status was foundaliuof life (Jatoi, Green, Rowland,
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Sargent, & Alberts, 2009; Andreis et al., 2010;hies al., 2010; Ensslin, Rosen, Wu, &
Lacouture, 2013) associated with EGFRIs has beploeed, and four studies using a
gualitative approach exploring the symptom exp&eenf patients receiving EGFRIs
have been published (Wagner & Lacouture, 2007; i@aie Kovtun, Nguyen, Pittelkow,
& Jatoi, 2011), including three focused on instrabdevelopment (Wagner &
Lacouture, 2007; Boers-Doets et al., 2013; Waghat.£2013).
Qualitative Research Related to EGFRI Therapy

Four qualitative papers, primarily using structuna@rviews and content analysis
(although this was not always explicitly statedjyé explored the symptom experience
of EGFRI therapy. In a brief report, Wagner anddw#ure (2007) reported on
interviews of 20 patients about their experiencék an EGFRI-related rash, generating
new information about the overall EGFRI-related pyom experience beyond
dermatologic symptoms, but also confirming therdsding nature of the dermatologic
effects of these therapies.

This was the first outward physical appearancéefisease...it's a pretty

significant burden to carry around...people lookat and say, 'What is wrong

with that woman?' Where before they did not knolkefore, you could choose

who you told about your cancer...and that putsrddruon you, it creates a

dynamic that did not exist before...when before gould keep your privacy.
(Wagner & Lacouture, 2007, Discussion Section, para

The above comment illustrated that the facial lsed by cetuximab became a sign of
cancer made visible, with the impact of violatihg privacy of the patient (Boers-Doets
et al., 2013). This outward sign might require aplanation of the rash to others with

consequences to psychological status.
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The distress caused by physical symptoms assoaigtiedEGFRIs was
emphasized, as noted by a participant.

| could not get away from the dryness. The dryckirag...It felt like | had been

sitting in the Arctic in the elements, the rawdstreents—the salt, the wind, the

abrasion, and the cold. And there was no sensaroidity for like months. It had
basically torn away the entire skin and it felsttiay...so | would say it was the
dryness, the sensitivity and the burning, and tiflammation of the actual

pustule. (Wagner & Lacouture, 2007, Results Secpara. 3)

The authors also described other physical symptmsasciated with EGFRIs, as
illustrated in the following quote:

It was difficult to sleep because it hurt. And then. | had to lay sitting up so

the skin would not move because it hurt so muthvak hard to wash. You

could not put on any makeup, combing my hair hiuet hell because | have had a

lot of hair loss. (Wagner & Lacouture, 2007, Res@éection, para.4)

In an extension of this work, the authors repodeddditional interviews with
patients that reinforced the premise that physigaiptoms are most relevant to quality
of life. Items highly endorsed by patients refégtskin hurting, burning or stinging, skin
irritation, concern about hair loss or change kiuee, and pain in fingers and toes
(Wagner et al., 2013).

Another qualitative study of 15 patients who hadeleped an EGFRI-induced
rash focused on the dermatologic toxicities and@ated co-morbidities of EGFRIs
(Coleman et al., 2011). Four themes emerged ftamstsired interview content: actual
physical discomfort, concerns about physical appeas, social isolation, and what the

authors termed high medical morbidity (Colemanle2811, p.1248), which consisted

of bleeding or pain that required hospitalizationd morphine drip. The findings
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associated with the high medical morbidity themeeravel findings not previously
reported.

A paper exploring the utility of the FACT-EGFR-18a native-speaking
population in The Netherlands included a structuméetview survey to learn more about
participant responses. Boers-Doets et al. (20483dotally reported that physical
symptoms recorded by the FACT-EGFRI-18 influencedlity of life adversely, with the
most distressing symptoms having the greatest ingraquality of life, although no
statistical analysis of items was performed.

Overall, the impact of EGFRIs on quality of life sveonsiderable, as exemplified
by the following comments (Boers-Doets et al., 2013

Do you see how | look? | even (sic) no longer havace; | look stupid; that

makes me sadl.get grumpy; easily irritated. | don’t allow theagdchildren to

kiss me. 1find it unpalatablel.have very much difficulty with sitting and lay
down because of pimples between my buttocks... (p211924)

In summary, these papers offer important insightis the symptom experience of
patients receiving EGFRIs, but have several linutet. Each of the studies included a
small sample size, ranging from 10 to 20 participaiiwo of the papers reported on the
same sample (Wagner, 2007; Wagner et al., 2013hestindings discussed above are
based on the responses of 45 participants in tdtab of these papers were actually
focused on instrument development and one on Igtiguevaluation, but researchers did
ask about the most bothersome aspects of dermatatogeity associated with EGFRIs

and their impact on quality of life. Three of tiadies were conducted at a single site,

which in all cases was a tertiary care centerenNtidwest, so findings may not be
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applicable in other settings; the last was condlatehree hospitals in the Netherlands,
so the findings may not be generalizable to patianthe United States.

Quantitative Research Related to EGFRI Therapy

Studies exploring the impact of EGFRIs on the pemBince outcomes of quality
of life, functional performance and psychologidaltss are summarized here. In addition,
a review of symptoms associated with EGFRIs, Igrdefived from clinical trials work,
will also be presented in order to help charactettie physical symptoms associated with
EGFRIs.

EGFRIs and quality of life. Several papers have explored quality of liferas a
outcome measure using dermatology-specific quafitife instruments (Osio et al.,
2009; Andreis et al., 2010; Jatoi et al., 2010hdesal., 2010) with some evidence of a
negative impact of these treatments on qualityfef IOsio expressed concern that
because of this impact on quality of life, treatii@terruption or dose reduction could be
required. Andreis et al. (2010) reported on theaotn quality of life in advanced colon
cancer patients receiving EGFRIs (presumed to tuxiteab and panitumumab).
Women between the ages of 55-65, as well as patrdmb experienced a partial
remission (as opposed to those with no responseatment), and those with most
severe symptoms, demonstrated the greatest detligesility of life as measured by the
Skindex-29. Joshi et al. (2010) also reportedhenmpact of EGFRI toxicity (rash,
xerosis, paronychia, and pruritus) on QOL, usirg3$kindex-16, and found no
difference with respect to cancer type, gendetre@tment type with regard to

symptoms, emotions, function or overall score himm Joshi study, about half the patients
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were treated with erlotinib (49.3%), so this vadatin treatment and primary cancer site
(i.e. lung cancer) may have contributed to an is@iant impact on quality of life.

In another group of patients receiving a variet{GfFRIs (described as erlotinib
or other small molecule inhibitors and cetuximalothrer monoclonal antibody), skin
symptoms, including itching, burning and stingiagd psychological symptoms, such as
worry and embarrassment, were reported. These synspaccompanied the occurrence
of rash, and negatively impacted self-reportedituaf life as measured by the Skindex-
16 (Jatoi et al., 2010, p. 1021), but results sy agd gender were not reported, so how
these findings relate to the above studies is leatrc

A recent study comparing quality of life as meadurg the Skindex-16 in
patients receiving targeted therapy vs. non-tadgeterapies revealed that quality of life
in patients on targeted therapies was worse, atddksh and pruritus had the greatest
adverse impact on quality of life (Rosen et al120 In addition, these patients had
more adverse events than patients on non-targe¢edpties. Both the total Skindex-16
score and the emotion subdomain were significatiffgrent between the two groups.

Despite the general agreement by the above sttidiethese therapies impact
quality of life adversely, it is possible that effiee treatment with EGFRIs may also
ameliorate symptoms and result in improved qualityfe, as has been documented
repeatedly in clinical trials. A study reportingaiity of life outcomes in a sample of
Chinese patients witBGFRmutation-positive advanced NSCLC receiving erlbtior

chemotherapy found that the erlotinib arm compé&agdrably with the chemotherapy
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group on several measures (Chen et al., 2013} difterent quality of life instrument,
not specific to dermatologic therapy, was usedhis study.

Another trial that added afatinib to best suppertare reflected improvement of
several symptoms (cough, dyspnea, pain, fatigue)etisas in physical functioning and
health-related quality of life (Hirsh, 2011; Hirehal., 2013). Gefitinib therapy was also
associated with improvement in health-related dqyali life when compared with
combination chemotherapy, although symptom imprammaried by GFRmutation
status, showing greater improvemenE@FRmutated tumors, as would be expected
(Thongprasert et al., 2011). Similarly, anothedgtdocumented improvements in global
quality of life, functioning, cough, pain and dysa in patients witkGFRmutations
(Di Maio et al., 2012).

To summarize, although there is evidence of anradvienpact on quality of life
with EGFRI therapy, improvement in quality of liias also been documented, possibly
reflecting changes in health status and reliefiséase-related symptoms resulting from
successful treatment. In addition, the variousesag therapies may exert differing
impacts on quality of life (Joshi et al., 2010)dasariations in the measurement strategy,
such as the specific quality of life instrumentdigeeach study, may also play a role in
these inconsistent results. However, it can beloded that quality of life is among the
most important patient-reported outcomes. A latgdysexploring content validity of a
quality of life in lung cancer patients revealedtthuality of life, independence and
performance, rather than physical symptoms, wearkegas most concerning by

patients (Gralla, Hollen, Msaouel, Davis, & Petarsz014).
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EGFRIs and functional status.Functional status, or performance status, has
been described as the ability to engage in thepagnce of normal daily activities
required to address basic needs, to engage ipeolermance, and to maintain health
and well-being (Leidy, 1994; Wilson & Cleary, 199%he capacities to ambulate, to
function in chosen roles, and to work are all att&s that fall within the realm of
functional status.

In symptom cluster research, the available evidenggests that the more
numerous and severe symptoms are, the greatanfiai on functional status (Dodd,
Miaskowski, et al., 2001; Given et al., 2001; Giftal., 2004; Barsevick, Dudley, &
Beck, 2006; Chen & Tseng, 2006; Fox & Lyon, 2006g€ & Lin, 2007; Chow, Fan,
Hadi, & Filipczak, 2007; Fox et al., 2007; Fox &dy, 2007; Ferreira et al., 2008; Hadi.
et al., 2008; Dodd, Cho, Cooper, & Miaskowski, 20RQu et al., 2010; Tsai, Wu, Chiu,
& Chen, 2010; Dodd et al., 2011; Roiland & Heidri@@11; Kim, Barsevick, Beck, &
Dudley, 2012). Although functional status has Ime¢n studied extensively with
EGFRIs, several authors reported that activitiedadly living and social activity were
affected by EGFRI treatment (Joshi et al., 201GrBdoets et al., 2013).

EGFRIs and psychological statusWhile most people treated for cancer have
normal psychological functioning (Kornblith, 1998)significant number of patients can
experience distress and other disruptions of pdggital status, with estimates of 29 to
43 percent of patients experiencing such distrgabdra, Brintzenhofe Szoc, Curbow,
Hooker, & Piantadosi, 2001). A cancer diagnosiaceatreatment, and living with the

associated life changes can both generate digtnesexacerbate existing psychological
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issues (Adler & Page, 2008). In general, patientseugoing cancer therapy are at risk for
distress and disruption of psychological well-bejrgx & Lyon, 2006, 2007), and
patients with severe symptoms are at risk for corec psychoneurologic symptoms
(Kim, Barsevick, Beck, et al., 2012).

The logically consistent conclusion relating rasipsychological distress may not
be so clear cut. Paradoxically, development of vea$ perceived by some patients as a
sign of hope and effectiveness of therapy, rethgcthe suggested correlation of the rash
occurrence to treatment effectiveness. In fagbatients receiving erlotinib, there is
evidence to suggest that skin rash is associatibdinvproved response and survival time
(Pérez-Soler et al., 2004; Wacker et al., 200W)jlar findings have been reported with
cetuximab, panitumumab, and gefitinib (Lacoututegle 2011).

In patients receiving EGFRI therapy, psychologgtréiss was reported in 41% of
Italian patients receiving cetuximab for advancelbic cancer (Romito et al., 2010), but
when compared to an instrument validation sampkretwere no significant differences
found = 0.583). While the impact of EGFRI-related synmpsoon psychological well-
being is presumed, patients did not rate itensedlto social function as highly
important to quality of life as often as clinicadperts did in instrument development
work for the EGFRI-18 (Wagner, 2007); rather, paseanked social well-being items
as less distressing than items affecting physiedlfanctional well-being. However, in
open-ended interviews, items reflecting an impacsacial well-being were identified by
patients as being somewhat important. The amlyigmdund patient ratings of items that

impact quality of life related to EGFRI therapy,vesll as the lack of congruence
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between the ratings of patients and professiomasants further exploration (Boers-
Doets et al., 2013).

Research Related to Influencing Factors and EGFRI fierapy

The following discussion summarizes available redeeelated to the influencing
factors ofage and gender, both with respect to symptomsriergé as well as to
symptoms associated with EGFRI therapy.

Age. It has been suggested that in patients with advhacaecer, symptom
severity for common symptoms decreases with agddgka, Rybicki, Walsh, & Aktas,
2012), and older patients had lower occurrence fatemany symptoms, as well as
lower severity, frequency, and distress ratingstone symptoms when compared to
younger patients (Cataldo et al., 2013). Howeveecant study comparing cancer
patients in various older age groups (60-69, 70an@,80-89) with regard to
psychological and somatic symptoms suggests tlkahtpact of age on the symptom
experience may not be linear, with the 70-79 ydédugooup reporting the lowest scores
for depressive, anxiety and somatic symptoms, whidee 80 and older reported the
highest (Cohen, 2014), suggesting that comorb&litiay be related to symptom severity
in older patients. The relationship between agetaeadymptom experience demands
further study as findings have also varied withc#pesymptoms, with fatigue and
drowsiness more common in younger patients (Chdungsagliese, & Zimmerman,
2011).

The overall impact of age on EGFRI-related symptanmacology patients also

requires further study, but the literature seensuggest possible, but inconsistent
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relationships. For example, rash related to evlotis more likely to be associated with
age older than 70 (as well as nonsmokers and peotbidair skin), while cetuximab
rash is associated with age younger than 70 (Laceet al., 2011). In another study,
Jatoi et al. found that men, and those under @@jvimg cetuximab, were more likely to
develop a Grade 3 or 4 rash. Age was further egglby treating it as a continuous
variable, with the subsequent discovery of an iseeelationship between severity of
rash and age. The risk factors of male sex andgerusge were described as additive,
with age less than 70 and male sex resulting i@%misk of rash (Jatoi et al., 2009, p.
122). However, two studies specifically designeetplore the impact of age on
cetuximab- and erlotinib-related rash did not fintd be a predictor of appearance,
duration and grade of the rash (Giuliani & Marz@@l13a, 2013b), although the age cut-
off was 65 (as opposed to 70 in other studies) thedample sizes were small.

Jatoi et al. (2009) suggested that the purportesideamatic dermatologic toxicity
in the older patient may be a function of fewerdepmal growth factor receptors and
therefore fewer targets for EGFRIs, but it is uachkhether this is true across different
therapies. In fact, no relationship between rasretbpment and various risk factors,
including age and type of therapy, was found inlzssquent retrospective analysis of
over 4,000 patients with a variety of cancer diagsoSolomon & Jatoi, 2011).
Inconclusive evidence linking age to rash sevddtycetuximab and erlotinib has also
been reported, so much remains to be discoveradt #iie potential relationship

(Giuliani & Marzola, 2013a, 2013b).
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As noted earlier in the discussion of quality & liage may be a factor with
respect to perceived quality of life. An interactioetween age and quality of life has
been reported with the EGFRIs, with patients yourigen 50 reporting a greater impact
on QOL than older participants with similar symptprofiles (Jatoi, et al., 2009; Joshi,
et al., 2010).

Gender. The role of gender in the cancer symptom experienet clear. In
early work in this area, research in lung cancéepts suggested that there was no effect
of gender on symptom scores (Kurtz, Kurtz, Stomi@élen, & Given, 2000); this
finding was similar to the conclusions of otherdsts (Cooley, Short, & Moriarty, 2003;
Gift et al., 2004; Hoffman, Given, von Eye, Gift,&iven, 2007). However, gender was
found to contribute to distress scores in patiernitis metastatic cancer, where women
had worse scores for anxiety and appetite (ZimmenpBurman, & Follwell, 2010), and
to a higher incidence of depression in female p#diwith colon cancer (Kurtz, Kurtz,
Stommel, Given, & Given, 2002).

Recent work on symptom clusters in advanced cdra®not yielded consistent
findings with respect to gender, most likely beeaokdisparate patient populations and
cancer diagnoses. An increased prevalence ofteogdsstinal symptom cluster in
women has been reported in one study (Jiménez &04dl1); in another study, women
reported worse nausea scores than men (Cheung 20H1). Gender may play a role in
the severity of rash associated with the EGFRIsuggested by a preliminary secondary
analysis of 933 stage Il colon cancer patientsté@ with surgery and cetuximab, where

more men than women developed a Grade 3 rashratid2.0, 95% CI [1.14-3.88]
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(Jatoi et al., 2009), so the authors speculatedtabbormonal influence on rash
development.
Symptoms Experienced by Patients on EGFRI Therapy

In order to provide a basis for understanding therall symptom experience of
patients who receive EGFRI therapy, which is thgomam of this study, a review of
symptoms caused by these agents is included Wexr@oted in chapter one, the most
common dermatologic symptoms related to EGFRI fhenaclude changes in skin such
as rash, xerosis (dry skin), erythema, telangiectayperpigmentation, and nail and hair
changes.

Rash. The EGFRI-related skin toxicity most frequently ogjed in the literature
is a papulopustular rash occurring from two to eigbeks after the start of treatment,
with a peak intensity occurring at about four weelthough there is variability in
patients, among agents, and with respect to damadjetreatment schedule. Often
incorrectly described as acneiform, but more calyetaracterized as a folliculitis, the
rash generally appears on the scalp, face (forelvbaeks, nose and chin), chest, upper
back, shoulders, and behind the ears, all areésteepith sebaceous glands (Segaert et
al., 2009).

The genesis of EGFRI-related rash is not completetierstood, but has been
described as inflammation of the pilo-sebaceodglel(Peuvrel et al., 2012 ) and as a
superficial, predominantly neutrophilic, suppuratielliculitis with disruption of the
epithelial lining (Brodell et al., 2013). The pafhysiology of these changes is related to

disruption of the normal hair cycle and the disiupiof normalEGFRactivity in the
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basal keratinocytes, with a resultant proliferatdmpro-inflammatory cytokines and an
attendant inflammatory response. Although notdgdinitive, preliminary evidence
suggests that skin phototype correlates to sonemewith rash severity in patients
receiving erlotinib, wherein lower phototypes (lighter skin that burns more easily
when exposed to sunlight) tend to be more likelgxhibit severe rash (Luu, Lai, Patel,
Guitart, & Lacouture, 2007; Lacouture et al., 20H9wever, more research is required
as others have found no correlation with skin pingre (Joshi et al., 2010). Genetic
changes to the EGFRs may contribute to the ococerehrash in patients receiving
EGFRIs (Parmar et al., 2013), but other factors aisg play a role, with nonsmokers, as
well as patients over the age of 70 more commoxitybiting rash in patients treated
with erlotinib (Rosen et al., 2013; Balagula & Latare, 2014). Conversely, age
younger than 70 has been associated with rashlm pa#ients receiving cetuximab.

Rash is a symptom prevalent across all EGFRIs, witlews citing an incidence
of 83% in patients receiving TKIs (Curry et al. 13), and 85-93% in patients on
cetuximab or panitumumab (Molinari, De Quatrebarbeslre, & Aractingi, 2005; Curry
et al., 2013). In general, a higher grade rashigcwith greater frequency in patients
treated with monoclonal antibodies (10-17%) in cangon to the small molecule
tyrosine-kinase inhibitors (5-9%) (Lacouture et 2011), but studies have included
patients on a variety of therapies, so the imphaeaoh agent is not entirely understood.
Regardless of grade, these adverse effects cdedtitumore than a nuisance, causing
dose reductions, treatment interruptions, poor @dee, and even infections, all of

which can impact treatment outcomes (Boone e2@Qy).
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In one series, 96 of 138 individuals (69%) who nesg cetuximab, panitumumab
(MOABS) or erlotinib (a TKI) developed a rash (Solon & Jatoi, 2011), consistent with
findings in another study where 65% experiencedijpgustular rash (Chan & Tan,
2011). This trend was confirmed by a subsequetdaealysis of 13 studies reporting
EGFRI-related rash that revealed an overall rifledince of 74% for all rashes, and
12% for Grade 3 and 4 rashes in patients receiséigximab and panitumumab when
compared with those on non-EGFRI therapy (Mittn201,1).

A literature review assessing severe (Grade 3{#gdtis, when focused on an
analysis of lung cancer patients, demonstrate@atgr incidence with cetuximab (9%)
and erlotinib (8%) in comparison to gefitinib (2¢p)< .0001) (Bachet et al., 2012),
suggesting a comparable rate of rash between aiih MOAB, as well as a
differential impact between two TKIs. These findsngpnfirm earlier work documenting
that in the small molecule kinase inhibitors, rass reported in 44% of patients
receiving gefitinib, with an expected higher inaide of 49-75% in patients receiving
erlotinib (Lacouture, Mitchell, et al., 2010). Klirash and acneiform lesions were
reported in 73% of patients on afatinib, with adgr8® rash seen in about 13% (Lacouture
et al., 2013). In addition, palmar-plantar eryttysesthesia was reported in 7% of
patients on afatinib, and bullous, blistering lesitiave also been reported.

Xerosis. Dry skin, or xerosis, develops after several weelsome patients
taking EGFRIs, and virtually all patients receivithgse therapies for six months will
develop this cutaneous manifestation, which carvevato a chronic form of eczema.

A further complication associated with xerosisifection and inflammation, as the
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barrier protection of the skin is compromised. nRdifissures of the fingertips and on
the feet have been described (Osio et al., 200$a¢eet al., 2009).

Nail changes. Nail changes occurred in approximately 10-15% aigps treated
with EGFRIs after four to eight or more weeks eftment (Osio et al., 2009; Becker,
van Wijk, Smit, & Postmus, 2010; Lacouture, Maitlaet al., 2010). In a meta-analysis
(n=2107) of EGFRIs and nail toxicity, the overalticience reported was 17.2%, 95%
Cl1[13.8%, 21.3%], with a risk of high grade naikicity suggested to be relatively small
at 1.4%, 95 CI [0.9%, 2.1%] (Garden, Wu, & Lacoe{l2011). No statistically
significant difference in nail changes were notewag the EGFRIs included in the
meta-analysis, suggesting a general effect of EGiRbitors on keratinocytes in the
vicinity of the nail (Garden et al., 2011).

Nail fold inflammation (paronychia) often involvédse great toe, although other
toes, as well as fingernails, are often affecta@dn@loma-like lesions may result in nail
bed inflammation and onycholysis (described asadaing or separation of the nail
plate from its supporting structures), althougls thécurs rarely (Stevenson & EI-Modir,
2011). Onychodystrophy, or nail malformation, adhas slower nail growth and nail
brittleness, have also been described.

Hair changes. EGFRI treatment that spans from seven to ten weekmger has
been linked with an array of hair growth changeghbmegaly, which describes curly,
long, and rigid eyelashes, and trichiasis, or mesiled eyelashes, as well eyebrow
overgrowth, can develop following long-term treatmeith EGFRIs. Interestingly, scalp

alopecia also may occur, and both frontal and @tgdecia, as well as scarring alopecia
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have been reported (Pongpudpunth, Demierre, & @oggt2009). Other hair
abnormalities, such as facial hypertrichosis in wanreduced facial hair growth in men,
loss of hair on arms and legs, and changes inr@xtolor, and overall manageability of
hair have been documented (Segaert & Van Cutsedd; Zhsio et al., 2009;
Pongpudpunth et al., 2009; Segaert et al., 200@&gBéa, Lacouture, & Cotliar, 2010).

Ocular toxicities. About one third of patients receiving EGFRIs expece
ocular reactions (Basti, 2007), most commonly béejis and dysfunctional tear
syndrome (i.e. dry eye) (Borkar, Lacouture, & Ba&fi13), but also including
iridocyclitis, and corneal epithelial defect, adivees conjunctivitis, meibomitis and
periocular skin changes (Fraunfelder & Fraunfel@6d,2).

Pruritus. A meta-analysis of studies including many differeemgeted therapies
found an incidence of 17.4% all-grade pruritusq#in et al., 2013). An early theory
accounting for the pathophysiology of pruritustehing is the accumulation of mast
cells in the skin tissue, as demonstrated in alsaalple of patients treated with
erlotinib (Gerber et al., 2010).

Associated mucocutaneous symptom$epending on the specific agent,
EGFRIs may also cause mucocutaneous symptoms swglithema, flushing, radiation
dermatitis, balanitis, hyposalivation, mucositisl aaste changes (Osio et al., 2009;
Lacouture, Maitland, et al., 2010; Katakami et 2013).

Other symptoms. Other symptoms reported to occur with EGFRIs inelud
anorexia, fatigue, nausea (Ross et al., 2010)mngn anxiety (Wagner & Lacouture,

2007), electrolyte imbalances and diarrhea (elgtieib and afatinib) (Hirsh, 2011,
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Katakami et al., 2013), infusion reactions (e.guxenab) (Ouwerkerk & Boers-Doets,
2010), interstitial lung disease and associatethpobry symptoms, (Nguyen & Neal,
2012; Katakami et al., 2013), and pain (Wong et24110).
Gaps in the Literature

The purpose of the current study was to deschibesymptom experience of
patients receiving EGFRIs and to explore their iotjwe performance, including quality
of life, functional status and psychological staflise symptom experience of the patient
undergoing EGFRI therapy has not been fully desdriland concurrent symptoms or co-
occurring symptoms associated with these targét@pies have not yet been
systematically explicated in the nursing literatuhdost of the EGFRI symptom-oriented
literature published to date focuses on specifieets of EGFRI therapy, such as the
dermatologic effects of these agents (Garden 2@l.1; Wu et al., 2011; Ensslin et al.,
2013; Urban & Anadkat, 2013); hypersensitivity ofuision reactions (Lenz, 2007); or
reflects the grading of toxicities as in clinicaits. No nursing studies exploring
symptoms or symptom clusters associated with EGRR\Ie been published at this
writing, and none explore the impact of EGFRIs atcomes.

The symptom experience resulting from treatment wiese agents, as well as
from a diagnosis of cancer, includes an array offgpms that go beyond skin, hair and
nails changes, and may affect quality of life, fiimeal performance and psychological
status, so gaps in knowledge on this topic remaime current health care environment
requires that care be delivered as cost-effectiaslpossible. Proactive identification and

treatment of high incidence symptoms should be @mginted whenever possible in order
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to enhance the effectiveness and efficiency of peweesses, but even more importar
to hep maintain and improve every patient’s qualityitd,|psychological status ai

functional performance.
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Figure 1. Revised Theory of Unpleasant Symptoms M

Reprinted with permissiolLenz, E. R., Pugh L.C., Milligan, RA., Gift A. &
SuppeF. (1997). The midd-range theory of unpleasant symptoms: an up
Advances in Nursing Science,(3): 14-27.
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Figure 2.Application of the Theory of Unpleasant Symptoms
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CHAPTER THREE
METHODS
The purpose of this cross-sectional descriptivdystuas to describe the symptom
experience of patients receiving any currently lavde FDA-approved epidermal growth
factor receptor inhibitors (EGFRIS) (such as enibti gefitinib [continuing patients],
afatinib, lapatinib, cetuximab and panitumumabpad of their cancer therapy, which
could include those diagnosed with breast, colaiebhtad and neck, lung, and pancreatic
cancers.
Specific Aims
The specific study aims were to:
1. Describe the symptom experience (symptom frequandydistress) of
patients receiving EGFRI therapy.
2. Describe the quality of life, functional performa&nand psychological status
of patients receiving EGFRI therapy.
3. Identify any co-occurring symptoms or symptom austin patients receiving
epidermal growth factor receptor inhibitors.
4. Explore the relationships between any identifiechgiom clusters and key
variables, including gender, age, primary canc&f-El, and the outcome

variables of quality of life, functional performamand psychological status.

a7

www.manaraa.com



48
Design and Setting
A cross-sectional, descriptive, correlational desiging primarily a web-based
format (with an option for paper format) has besadifor this study. Because EGFRI
therapy is appropriate for only a small percentafgeatients with breast, colorectal, head
and neck, lung, and pancreatic cancers, recruitierhis study included several
strategies designed to reach a large potentiahtedu pool. See Figure 3 for a graphical
depiction of recruitment strategies. In order thiage an optimal sample size, direct
recruitment of participants from online supporésiaind patient support communities, as
well as indirect recruitment of participants thraugealth care providers, was
implemented. The goal was to achieve a sampleo$iz€0.
Recruitment Procedures
1. Indirect recruitment.
Letters describing the study were sent to healtd peoviders, including
oncologists and oncology nurses, from lllinois, ¥dissin and Indiana.
Descriptive flyers providing information about syugiarticipation and
eligibility criteria were included in the mailingf distribution to potential
participants. Mailing lists were purchased fostpurpose, and approximately
3000 first-class mailings were sent to memberses$e lists.
2. Direct recruitment through health care settings.
Following initial Institutional Review Board (IRBjpproval at Loyola
University Health System, additional IRB permisswas sought at another

health care system and at Northwestern Univerbity)( The Northwestern
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IRB reviewed the Loyola IRB determination and thely protocol and did
not require a separate submission to the NU IREnictans at NU agreed to
share the flyers with patients who might be eligjtso flyers were supplied
for this purpose.
. Direct recruitment through patient support settings
Participants were also recruited from patient suppa@anizations in the
Midwest. Flyers were posted at patient supportazsnn The Cancer Health
Alliance, including Wellness Place (Palatine), We#is House (Hinsdale),
Cancer Wellness Center (Northbrook), The Cancep&uCenter
(Homewood and Mokena), Living Well Cancer Resoeater (Geneva),
and also at Gilda’s Club (Chicago) and at the Rusiversity Medical Center
Gilda’s Club site. Flyers were made available Bteathe Deep LUNGevity
community event.
. Direct recruitment through online support groups.
Informational flyers, web site links, or study degtions (depending on what
was allowed by site administrators) were postetherweb sites of a variety
of online patient support groups. Information wasted on the Cancer
Support Community, Colon Cancer Alliance, Inspioeng Lung Cancer
Alliance, LUNGevity Foundation, Metavivor.org, Pibknk.org, National
Lung Cancer Partnership, Navigating Cancer andB@sorders, and the
Pancreatic Cancer Action Network Survivors Netwdétstings were also

shared via social media to reach a broader audi®espite positive
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responses to initial queries about posting thesewamcements, many other
sites ultimately opted not to post study announcemeiting their own
research agenda, changes in policy about postirtgghrty requests, inability
to evaluate research requests, and their desit® matindate participants with
such requests. Many site administrators simplyenessponded to repeated
email requests. Using a similar strategy, oneareber reported receiving
300 responses and 135 usable data sets from partisiwho responded to a
study announcement on an online support group weljesg. LUNGevity) (J.
Cataldo, personal communication). In another stadypailed survey about
symptoms and quality of life sent to 140 memberarobnline support group
of brain tumor patients generated a 52% resportedfax et al., 2007), but
specific mailing lists such as this were not avadéddor this study.

5. Direct recruitment through study web site.
For all potential volunteers, an informational vwsie was available, and
participants originally were able to contact theearcher by phone or email if
they had questions about the study.

The original procedure required potential partioiggao contact the researcher to
be screened for eligibility. However, the procedregquiring contact with the
investigator was in place only for the first few mtlos of recruitment. After several
months of recruitment activities with a low accretke (8 participants), and in order to

facilitate more rapid recruitment, a direct linkthee study and screening questions was
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provided on a study web site and was updated smaupport communities after

consultation with the IRB and the doctoral advistognmittee.

Figure 3. Direct and Indirect Study Recruitment
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Sample
The sample for this study included participantendog EGFRIs who responded
to online or other posted announcements at sugjfies, or who were told about the
study by their health care provider.

Inclusion criteria were as follows:

1. Treatment with an EGFRI (either a MOAB or a THdy at least four weeks.
These agents include afatinib (Gilotrif®), erlobr{iTarceva®), gefinitib
(Iressa®) (continuing patients), lapatinib (Tykedb@nd the monoclonal
antibodies cetuximab (Erbitux®) and panitumumabatilex.)

2. Ability to speak, read, write and understand Englis

3. Age 18 years or over.

4. Ability and willingness to consent to participatethe study.

5. Ability and willingness to complete study activgigncluding completion of
required questionnaires online, or by completiopayer instruments.

Exclusion criteria were as follows:

1. Patients who self-reported significant dermatolalisease unrelated to cancer
treatment, such as severe acne vulgaris, erythanmtdarme, psoriasis or
rosacea.

2. Patients with a poor performance status unablernaptete the survey
instruments, which required 20-30 minutes to finish

Participants responded to the following item whintiuded the first exclusion

criteria: “I do not have one of the following skeonditions: acne vulgaris, erythema
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multiforme, psoriasis or rosacea.” The secondwesich criteria would have resulted in
patients not completing the survey, so submissfdheosurvey assumes adequate
performance status.

Sample Size Calculation

Aims 1 and 2 were descriptive and did not requara@le size calculation. Aim 3
required factor analyses for identification of syop clusters or co-occurring symptoms,
and will be discussed further below. Sample sa@eutation for Aim 4, assuming a
medium effect size and a power of 0.8 at a 0.08llef/significance, ranged from 85-92
with 5 variables included in the model. If an dtgial two variables were entered, to
total 7, required sample size would increase to M8 (Newton & Rudestam, 1999), so
the initial proposed sample size was 100.
Sample Size for Factor Analysis

Sample size for this study, however, was primatiiyen by the use of
exploratory factor analysis for deriving symptorasters as described in Aim 3. Power
analysis is not used to generate a sample siZadtor analysis, and there is no standard
method for calculation of an appropriate sample.siz

Factor analysis procedures traditionally have liaeaght to require a large
sample size, but opinions vary regarding ideal darsiges for factor analytic procedures.
Although several rules of thumb governing sampte $or factor analysis appear in the
literature, stringency in their application has ohished. Traditional practice has
suggested that in order for factor analysis redaltse reliable, they must be generated

from very large samples (i.e. at least several hethdp to 1000), or that sample size

www.manaraa.com



54
should range from 2-10 times the number of vargf#dine, 2002; Costello & Osborne,
2005; Mundfrom, Shaw, & Tian, 2005). Kline (1994¢aed that the ratio of subjects to
factors should be a consideration when determisamgpling adequacy, with a goal of
accruing more than 20 subjects for each factoallgea larger sample size is preferred,
but an efficient solution can result from more msidsample sizes.

The actual characteristics of the data have emeageoh important influence on
sample size (MacCallum, Widaman, Zhang, & Hong,91 ®ostello & Osborne, 2005).
The number of variables and their associated |l@gdionstitute one important element
when considering results of a factor analysis. &e\y2002) suggested that a factor is
reliable when one of the following conditions aretn8 or more variables, with any
and loadings of 0.8; 4 or more variables, with angnd loadings of 0.6; 10 or more
variables with loadings of 0.4 amdarger than 150; factors with only a few loadings
require a sample size greater than 300 (p.395).

Other characteristics of the data, including higlmmunalities (greater than 0.6),
overdetermination, and simple, non-overlappingdastructures, are more relevant to
the determination of an adequate sample size tisrtje number of variables
(MacCallum et al., 1999). Communality?) reflects the percent of variance for a given
variable that is accounted for by all identifiedttars, and is the sum of squared loadings
across factors for that variable. When communaliiee greater than 0.6, a sample size
of less than 100 may be adequate. When commuasadite lower, a sample size of at
least 100 is preferred. Overdetermination, whictuos when each factor has several

high loadings, also may mitigate the need for gdasample size. In research designed
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to test the stability of factor solutions, sampieseting the characteristics of high
communalities and a desirable level of overdeteation maintained factor structures
with a sample size as low as 60 (MacCallum etl@R9). Mundfrom et al. (2005)
extended this work with similar samples and fouddcuate factor solutions with sample
sizes of 35-75. With a fairly simple factor sturg, such as the one derived in the
current study, it has been noted that a sampleo$izé-100 would be acceptable
(Darlington, n.d.).

Large sample sizes have generally been recommersdadtrategy to overcome
measurement error. In the clinical setting, howgidras been argued that patients
symptom reports may so accurate that larger sanapdesot necessary (Olson, Hayduk,
& Thomas, 2014).

Statistical Analysis

Descriptive statistics, correlations, explorattagtor analysis, cluster analysis
and multiple regressions were used in this studigta analysis was performed using
IBM Statistical Package for the Social SciencesSSRersion 22)Descriptive statistics
were generated for the following variables: ageicational level, gender, marital status,
primary cancer diagnosis, stage of disease, arattobuse. Descriptive statistics for
symptom frequency, symptom distress, quality &, [EGFRI-related quality of life,
MSAS-SF (adapted), performance status and psycitalogjatus are reported.

A variety of statistical approaches have been eyguldo generate symptom
clusters, such as correlations, structural equatiodeling, factor analysis, principal

component analysis and cluster analysis. Factdysisdased on Pearson correlation has
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demonstrated stability in the identification of gyt@m clusters from different
measurement tools (Miaskowski et al., 2007; HenBtbrer, & Tishelman, 2009), so
exploratory factor analysis was selected as thagy method to identify symptom
clusters in the present study. A scree plot, eigkres, the Kaiser-Meyer-Olkin test and
Bartlett’s test of sphericity were examined to d@iee the adequacy of the factor
structure.

Factor analysis explores a given set of varialdegetermine if they possess an
underlying latent structure which can be used fda® correlations among the variables.
Kline describes a factor as a “dimension or coms$twhich is a condensed statement of
the relationships between a set of variables” lm 5). Royce (1963), as quoted by
Kline, stated that “a factor is a construct operaaily defined by its factor loading”
(Kline, p. 5). Factor loadings are described agdegtionships or correlations of a
variable with a factor (Kline, 1994). Correlatioaefficients for factor loadings can
range from -1 to 1.0 (Johnson & Wichern, 2002).

Hierarchical cluster analysis was also used toinorthe symptom clusters.
Hierarchical cluster analysis procedures do natireca specific sample size as they are
an exploratory approach “without an inferentiat't¢kim, Barsevick, Beck, et al.,

2012). Hierarchical cluster analysis has been usether studies on symptom clusters,
SO reexamining symptoms with this approach proveiese additional support for the
clusters identified via factor analysis with th&ateely small sample available in this
study (Hockenberry, Hooke, McCarthy, & GreguricA12; Chen, Nguyen, Cramarossa,

et al., 2012; Chen, Nguyen, Khan, et al., 2012).
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Correlations and multivariate procedures were eggualdo explore the
relationships between the symptoms, the derivedgosym clusters and the dependent
variables of performance status, psychologicaltioning and quality of life, as well as
any differences by age, gender, treatment or déseas
Instruments
The instruments selected for data collection inelack listed in Table 1 and are

discussed below.

Table 1. Model Components, Variables and Measures

Model Component Variable Measures
Influencing Variables Age Demographic tool
Gender

Primary Diagnosis
Specific EGFRI

Symptoms Symptoms MSAS-SF (ADAPTED)
Symptom clusters

Performance Functional performance ECOG PS
Psychological status  MHI-5
Quality of life FACT-G

Dermatologic QOL FACT-EGFRI-18

Note.EGFRI: epidermal growth factor receptor inhibit®/SAS-SF (adapted):
Memorial Symptom Assessment Scale- Short Form; E@SCGEastern
Cooperative Oncology Group; MHI-5: Mental Healthiéx-5; FACT-G: Functional
Assessment of Cancer Therapy-General; FACT-EGFRF0iBctional
Assessment of Cancer Therapy-Epidermal Growth Fé&®aeptor Inhibitor-18
Subscale: QOL: Quality of Life.
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Memorial Symptom Assessment Scale (MSAS-SF) (adapie

The Memorial Symptom Assessment Scale-SF (MSASw&IE)selected for this
study because it offers the most comprehensiveecaymptom inventory available,
measures symptoms along several dimensions, anestedished psychometric
properties (Kim et al., 2009b). The original Idiogm MSAS was developed to measure
the frequency, severity and distress of 32 symptasssciated with a cancer diagnosis,
and has established psychometric properties (Royrtenal., 1994a; Portenoy et al.,
1994b; Portenoy et al., 1994c). The MSAS-SF is difieal version of the instrument
which also measures 32 symptoms; distress andeneguare measured for 28 physical
symptoms while frequency is measured for four psiagical symptoms (Chang,
Hwang, Feuerman, Kasimis, & Thaler, 2000). The MS®3F was used in this study
instead of the longer original version in orderd@duce response burden. Both versions of
the instrument contain blank spaces to allow feratidition of symptoms not included
on the tools, so the MSAS-SF has been adaptetii®ostudy to include additional
symptoms prevalent in this patient population. keadded to the scale includelthnges
in my fingernails or toenails, other changes tofingers and toes, dry skin, changes in
hair growth on my face, changes to my eyelashasptrer changes to scalp hair

Scoring. The scoring of the MSAS-SF is different than thigioal MSAS
scoring. Physical symptoms are rated with regautti¢ degree of distress they cause.
Participants select from the following descriptfmsevery physical symptom they
endorse: “no distress,” “a little bit of distréssomewhat distressing,” “quite a bit of

distress,” and “very much distress.” These desmrgpare then coded and scored as
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follows. If a symptom is not present, it is scoeeda 0. If it is present, and causes no
distress, it is scored as a 0.8., if it causetila bit of distress, the score is 1.6, if it is
somewhat distressing, the score is 2.4, if thequite a bit of distress, it is scored at 3.2,
and if a symptom is associated with very much essty the score is 4.0

Psychological symptoms are rated in terms of pesd: “rarely,”

“occasionally,” “frequently,” and “almost constantl Participants select one of those
descriptors for every psychologic symptom they eselo/Vhen symptoms are present,
the scoring is as follows: 1 if the symptom isgaet but occurs rarely; 2 if the symptom
is present and occurs occasionally; 3 if the symp®present and occurs frequently; and
4 if the symptom is present and occurs almost emtigt The two scoring methods
reflect the distress associated with the symptanpligsical symptoms and the
prevalence of the symptom for psychological symptor@ubscales for physical (PHYS)
and psychological (PSYCH) symptoms, as well a®bajldistress index (GDI), can be
generated from the MSAS but were not included is $kudy because additional items
were included as symptoms. Future work could expibis aspect of the scoring.
Reliability and validity. The original, condensed, and short forms of the FMSA
have been used to measure symptoms in multipléestiudoncology (Chang et al., 2000;
Kris & Dodd, 2004; Gwede, Small, Munster, Andrykdiys Jacobsen, 2008 ; Kim et
al., 2009b; Kim et al., 2009a; Molassiotis, Wengsty & Kearney, 2010; Webber &
Davies, 2011; Cataldo et al., 2013; Oksholm e28l1,3; Kenne Sarenmalm, Browall, &

Gaston-Johansson, 2014; Miaskowski et al., 201#hkei et al., 2014). MSAS tools have

also been used to measure symptom clusters ifmer patient populations, despite the
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original purpose as an oncology symptom inventBegpresentative studies of non-
oncology patients include nonalcoholic fatty liksease (Houghton-Rahrig et al.,
2013), heart and lung disease (Blinderman, HoBi#ings, Portenoy, & Tennstedt,
2008; Song, Moser, Rayens, & Lennie, 2010; Streidael, Tennstedt, Billings, &
Portenoy, 2013), and HIV (Aouizerat et al., 2010).

MSAS-SF psychometrics.In a sample of 299 cancer patients, the Cronbach
alpha coefficient, assessing internal reliabilignged from 0.76 to 0.87 in repeated
administration of the MSAS-Short Form (Chang et2000). Subscales of the FACT-G,
the Karnofsky Performance Status, and extent efadis served to establish criterion
validity and convergent validity for the MSAS-SRepeatability was evaluated by a test-
retest measurement at one day (0.86 to 0.94) amaverek (0.40 to 0.84).

Correlation coefficients were reported to be indperopriate direction for the
subscales of the MSAS-SF and for the FACT-&:-0.74 f < 0.001) for the PHYS and
FACT-G physical well-being subscales; -0.68 p < 0.001) for the PSYCH and FACT
emotional well-being subscales, and -0.70 p < 0.001) for the GDI and FACT total
QOL subscales. MSAS scores reflecting a higher sgmgurden would be larger, while
FACT-G scores reflecting a good quality of life vidbalso be higher, explaining the
negative correlation.

FACT-G

In the present study, the FACT-G was used as ablobasure of quality of life.

The FACT-G (Functional Assessment of Cancer Thefapgeral) Version 4 is 27-item

guestionnaire with well-established reliability aralidity that measures quality of life
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across four domains: physical well-being (PWB),ialoand family well-being (SWB),
emotional well-being (EWB) and functional well-bgiFWB) (Cella et al., 1993;
Webster, Odom, Peterman, Lent, & Cella, 1999). FAET-G can be self-administered
or scored by an interviewer and can be completédlifi minutes (Danhauer et al.,
2007). An item related to sexuality was not in€lddn the present study as a similar
guestion about problems related to sexuality wkedisn the MSAS-SF. Two
participants did not complete all items on the FAGBocial Well-Being (SWB)
subscale, and one did not complete all items orfrtimetional Well-Being (FWB)
subscale, so these were scored in accordanceheifbrocedure outlined for missing
data.

The FACT instruments have been widely used in tilmgy population, and
are applicable across various cancer diagnoses=AGd -G correlated well with most
subscales of the SF-36, and it discriminated betvpe¢ients with cancer and community
dwelling elders§ < 0. 002) (Overcash, Extermann, Parr, Perry, &Beti, 2001).

Scoring. All items are scored from 0-4, anchored at “natlgt with a score of

zero, “a little bit,” “somewhat,” “quite a bit,’bt “very much.” Some items are scored
straightforwardly, but negatively worded items ereerse scored, and all items are then
summed to obtain a subscale or total score. Higt@tes indicate a better quality of life.

A total score is calculated as the sum of all ulscales, given that 80% of items have

been completed, resulting in a total score foitaths that can range from 0-108 points.
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FACT-EGFRI 18

In order to more fully characterize the qualitylité of patients receiving
EGFRIs, the Functional Assessment of Cancer ThelEgiyermal Growth Factor
Receptor Inhibitor (known as the FAST-EGFRI-18 &\«(H-EGFRI 18) was also used in
the present study. The EGFRI-18 is a self-repatttttat was recently developed to
describe the impact of 18 EGFRI-related skin, aad hair toxicities on the four
dimensions of quality of life incorporated in ther€tional Assessment of Cancer
Therapy (FACT) instruments. This instrument pregddditional condition-specific
quality of life assessment and is a companion netluthe core FACT-G items.

As is customary with the construction of these &ddal modules, the developers
used a triangulation method, including literatieeiew, qualitative data collection via
patient (=20) and expert panele<12), and quantitative surveys, on candidate items
order to generate the items for the EGFRI-18 (Waé&nkeacouture, 2007; Wagner et al.,
2010; Wagner et al., 2013). The initial versiorited EGFRI-18 incorporates 18 items
assessing the effect of skin, nail and hair treatmelated symptoms on quality of life.
Although there are other dermatology quality of iistruments (e.g. Skindex
instruments) (Chren, Lasek, Quinn, & Covinsky, 19%7ey were not specifically
designed to address the dermatologic toxicities@ated with EGFRI therapy. The
authors developed this tool in response to a |&@&GFRI standardized patient-reported
outcome measures (Wagner et al., 2013), so for¢hamson it was selected for the present

study.
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As this is a newer tool, psychometric propertiegehaot yet been published, and
a large cooperative group study is currently undgri validate this questionnaire in
patients with colorectal or lung cancer receivietugimab, panitumumab, or erlotinib
(S1013: Validation of Cancer Questionnaire for Skaxicities in Patients With
Colorectal Cancer or Lung Cancer Receiving CetukinRanitumumab, or Erlotinib
Hydrochloride, 2013), but no data has been reporéd
Mental Health Inventory-5 (MHI-5)

Psychological functioning was operationalized by itental health subscale (also
known as the MHI-5, and referred to as such inghisly), which is a 5-item
guestionnaire designed to assess for mental heatiterns. The Mental Health Inventory
(MHI-5) has been validated as a simple tool foaaseasure of general mental health and
for detecting depressive symptoms and anxiety th adhealthy population and in those
with a variety of chronic illnesses, including can¢Ganz et al., 2003).

Respondents answer questions about their psyclealogell-being selecting
responses of “all of the time,” “most of the tim&'Some of the time,” “a little bit of the
time,” and “none of the time.” The MHI-5 was redgrévaluated in oncology patients
and was found to be brief, simple to administed @asy for patients with a sixth to ninth
grade reading level to understand (Johns et @320 he items were scored and
transformed to a scale ranging from 0 to 100, aittigher score indicating a more
optimal level of functioning. Evaluation of the NHH as a screen for psychological

function revealed areas under the curve of 0.7B@rigiety disorders to 0.892 for major
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depression (Berwick et al., 1991), and 0.73 fors@mxiety disorders, such as
generalized anxiety disorder (Cuijpers, Smits, Donten Have, & de Graaf, 2009).

Eastern Cooperative Oncology Group
Performance Status (ECOG PS)

In this study, functional status is measured byEG®G Performance Status
scale. Performance status scales such as the EGQGsRss the impact of illness on the
activities of daily living and overall functionaleM-being. The ECOG PS quantifies a
continuum of self-care and activity, ranging froafiyf active and able to perform all
normal activities, to unable to perform self-canel @aompletely disabled. In the clinical
trials and treatment setting, functional or perfante status is typically scored by the
clinician. However, self-rating using the one-it&8OG PS scale has been explored,
and has been described as reasonable since patrenore attuned to their physical
condition than others may be (Ando et al., 200hg d@escriptors used for each level of
the ECOG PS are self-explanatory and easily comgblley patients. For example,
patients in the process of being diagnosed with lwamcer produced reliable ratings of
performance status, so the researchers conclude@atients could viably assess their
own performance status (Blagden, Charman, Sharndiegee, & Gilligan, 2003).

In a study exploring whether performance statusdcbe described by patients
using the Performance Status Visual Analog Scee\(RS), which is a different
instrument, Gralla confirmed that patients weresdblrate their own performance status,
and demonstrated adequate correlation betweercéte and both the ECOG £.43) and
Karnofsky ¢ =.46) Performance Scales, suggesting that reaspeghlvalent

information could be gained from any of these unsients (Gralla et al., 2005).
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The value of patient-reported performance or fumal status is highlighted by
studies revealing variations in these scores betywagent ratings and health care
provider ratings. One study examined ratings betwegients and a variety of clinicians,
reporting that the correlations between patient pnovider-reported ECOG PS scores
varied from 0.51 (patients and registered nurse8)@4 (patients and radiation therapy
students as well as physicians), providing evidexiamly moderate agreement (de
Borja, Chow, Bovett, Davis, & Gillies, 2004); anethalso found a lack of congruence in
over half of patient and physician ratings at d@gis, with patients rating their functional
status as lower than physicians (Dajczman et @082

Ethical Considerations
Protection of Human Subjects

The Loyola University Medical Center InstitutiorRRéview Board (IRB)
classified this study as exempt as no identifiatfi@mation was collected. Anonymity
for all study participants was protected. Any stoelated data, including data input for
analysis, has been maintained in password-protéitdednanaged by the investigator.
Potential risks to participants were minimal, botilcl include heightened stress due a
greater awareness of potential symptoms attribetebtheir therapies.

The web-based survey was housed by the softwadovem the secure Qualtrics
web site and all data was time-stamped and enatypteansmission. Network security
on Qualtrics includes a Transport Layer Securityrencryption connection, firewall
protection, intrusion detection and prevention, security scans. The vendor is

prevented through confidentiality agreements frageasing or disclosing information in
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the database. Servers are located in a data aeitibesecurity and environmental controls
and are backed up nightly. All data at rest aygried and all deprecated hard drives
where data is stored are destroyed by the UnitatSDepartment of Defense methods
and delivered to a third-party destruction seryf@aaltrics, 2014).A unique identifier
for each response masked each survey responsepadentifying information,
including IP address, was recorded. Survey respgoargeviewable to the researcher only
via a username and password.

Participants could complete the survey using theceaeof their choice as the
survey was optimized for mobile formats, and ccagdviewed on tablets, smartphones or
personal computers. In addition, completion ofittstruments took approximately 20
minutes (most completed the online version in appnately 8-15 minutes, although
longer time frames were recorded), and may hdwentenore time if there were
connectivity or other technical issues. Participamere allowed to start the web-based
survey and return later to complete it if necessary

For participants completing the web-based survigyipdity requirement were
presented and then a consent form appeared pribe tstudy instruments. Participants
reviewed it and checked a statement indicatingttieat agreed to participate in the study
(“l agree to participate in this study”). Volunteevho agreed to the consent and
affirmed that they met the inclusion criteria adseah to the study questionnaire.
Participants who did not meet the study criteriavho did not agree to participate in the

study received a message thanking them for thrag,tbut indicating that they were not
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eligible to participate. The survey software reeafthe consent as part of the
guestionnaire.

Participants completing paper surveys checkedhefsame eligibility and
informed consent prior to study enrollment. In diddi, their completion of the survey
return by mail was evidence of their consent. Alitgipants who completed the paper
survey were provided stamped, pre-addressed eregfopreturn of the survey to the
investigator. The investigator’s return address prasprinted on the return envelopes,
and in no case did any participant include thein@adress or any other identifying
information in the returned surveys. Data frompaeer surveys was entered into the

Qualtrics’ site and paper copies were destroyethbynvestigator.
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CHAPTER FOUR
RESULTS

The present study was designed to explore the sympkperience of patients
receiving EGFRIs, including the identification ghsptom clusters, and the impact of
any identified symptom clusters on patient outcamBse theory of unpleasant
symptoms (TOUS) provided a useful framework fromaolilio explore the symptom
experience in study participants. The TOUS motehad for the measurement of
distress and frequency of symptoms, and also faluation of the impact of symptoms
on patient-reported outcomes, including performagaality of life, and psychological
status. Findings from the current study can inféutare work in this area and can be
replicated in larger and more purposeful samples.

Data Analysis

Statistical procedures included descriptive meth{fréguencies, percentages, and
measures of central tendency), Pearson correlaiboresway ANOVA, nonparametric
Mann-Whitney U, independent t-tests, exploratostdaanalysis, hierarchical cluster
analysis procedures and regressions. The demagretpracteristics of participants are
presented as percentages for age range, gendeatietal level, living arrangements
and relationship status. Clinical characteristilmsluding primary cancer diagnosis, stage

of disease, duration of EGFRI therapy and tobaseoawe also reported. ECOG

68
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Performance Status scores are reported by perecatayfrequency. For all scales and
the selected subscales, measures of central tendeme used for analysis. Data
collected using the FACT-G, EGFRI-18, MHI-5, and®&G Performance Scale were
assessed for normality by examining skewness artddis values, visual inspection of
the Kolmogorov-Smirnov (Ghasemi & Zahediasl, 20625 hapiro-Wilk tests of
normality, and deviations from normality are repdrt The internal consistency
reliability of each instrument and relevant subssdbr the FACT-G were confirmed
using Cronbach’s alpha.

Exploratory factor analysis, using principal axastbring with an oblique rotation
was used to identify co-occurring symptoms, or sigmpclusters. Multiple factor
analyses were run, using various methods and eoigtin order to find the best
solutions. The Kaiser-Meyer-Olkin measure of sangphdequacy, communalities,
Bartlett’s test of sphericity, diagonals on the-amiage correlation matrix, and inter-item
correlation coefficients were examined to deterntieeappropriateness of the data for
factor analysis.

Because of the small sample size, an alternatigeoaph to deriving symptom
clusters was also implemented. Hierarchical chumtalysis was used as a comparison to
factor analysis, as HCA can be used with small $asnprThis additional procedure
allowed for comparison of symptom clusters ideatifusing different statistical
approaches.

Independent t-tests, one-way ANOVAs, and non-pataoiests were used to

assess the differences on outcome variables bettveadentified symptom clusters
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Variables with statistically significant Pearsonretations with the outcome variables of

quality of life, functional performance and psyatgital status were included in a forced

entry linear regression model to explore their@ftm outcomes. Analyses were

performed using IBM Statistical Package for thei@dsciences (SPSS Version 22).
Sample Characteristics

A total of 56 participants were eligible for inclos in the study during the
recruitment period and are included in this analy$tarticipants were able to complete
the study online or on paper; 44 participants cetaol online surveys and 12 completed
surveys on paper.

For the online version, a total of 86 participagnsered the study site over a ten
month period from June, 2013 to May, 2014, afténdpeirected to the survey site by the
investigator or after directly responding to survegruitment materials that were posted
on online support groups, on the survey web sitseypport group settings or at health
care sites. Of this group, 69 participants congpl@ne or more items. However, 19
failed to respond affirmatively to the study eligjily criteria, and were redirected out of
the study site. In total, 50 participants compldtee consent and gained access to the
guestionnaire. Six of this group started the surbey stopped after answering a few
guestions, so responses for those participants laagely incomplete and are not
included in the analysis, resulting in a completiate for the online version of 88%
(44/50 who accessed the questionnaire and wetiblelip complete it).

Most participants who completed paper copies he€ived information about the

study from a nurse (n =11) who had received a stadyuitment letter directed to health
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care professionals. One received the paper sureaythe investigator after responding
to postings about the survey. Paper copies ofuheaegs were supplied to participants,
and all of the distributed paper surveys were retdiby pre-addressed stamped
envelope, with a completion rate of 100%. The cleteol surveys were anonymous, and
no identifying information was collected. All papmirveys were completed by
December, 2013.

These procedures resulted in a total of 56 padidgpwho completed most survey
instruments and are included in the data analysik,a total of 55 who completed all
instruments. One participant did not complete t@4-RI-18, so data is presented for the
participants who did complete these instrument®réli; a total of 55 participants
completed all measures as procedures for missitagodald be applied for the FACT-G.
As the participants were anonymous, there was lhmifaup procedure for missing data.

Demographic Characteristics

Demographic characteristics of the sample are pteden Table 2. Nearly two-
thirds of the participants included in this samgue female. About 10% reported that
they were younger than 50 years of age, with aboatthird of patients between 50-59,
and another third between 60-69 years of age. Sdngle, as might be anticipated in a
study conducted primarily online, appears to bd-eglicated, with 82% reporting that
they have received a college or graduate degrbe.nfajority of participants (75%) are
married, and a corresponding number of participivegswith a spouse (60%) or a spouse
and children (16%). Relationship status and lihangngements for participants in this

sample suggest a significant amount of social aydhplogical support.
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Characteristic Age Percentage
Characteristic N Percentage
Gender
Male 20 35.7
Female 36 64.3
Age
30-39 1 1.8
40-49 5 8.9
50-59 18 32.1
60-69 17 30.4
70-79 2 21.4
>80 3 5.4
Educational Level
Elementary 0 0
High School 10 7.9
College 29 51.8
Graduate School 17 30.4
Relationship Status
Married 42 75.0
Single 1 1.8
Divorced 10 17.9
Widowed 3 0.4
Living Arrangements
Live with spouse 33 58.9
Live with spouse and childrer® 16.1
Live with children 3 54
Live alone 10 17.9
Live with others not listed 1 1.8
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Clinical Characteristics

Clinical characteristics are reported in Table BlyQwo participants (3.6%)
reported receiving radiation therapy concurrenhwlite study, but 18 of 59 (30%)
indicated that they were receiving other treatmantduding various chemotherapy
agents and other drugs, including trastuzumab ogdaitin, 5-fluorouracil, 5-fluorouracil
and carboplatin, cabozantinib, paclitaxel protemsiod and carboplatin, paclitaxel and
carboplatin, capecitabine, zoledronic acid, iricate denosumab, letrozole, exemestane,
and experimental drug MK-2206. A total of ninetapants were receiving cytotoxic
chemotherapy, including concurrent carboplatin amgle agent reported by five
participants, trastuzumab reported by four paréictp, and 5-FU reported by three
participants. The remaining agents listed aboveeweported by one or two participants,
and several participants were taking multiple agient

Co-morbidities were reported as follows: eighttiggrants reported a diagnosis
of diabetes; and two reported osteoporosis. Airaspy disorder, a gastrointestinal
disorder, Graves’ disease, Hashimoto’s diseasaengpecified thyroid condition,
hypertension, hemolytic anemia, and rheumatoiditighvere each reported by one
participant.

More than half of the participants (57%) reportpglging a cream that their
health care professional recommended. Sixteentegpasing an oral medication, with
seven reporting doxycycline and five reporting neyaine; others reported using an

unspecified antibiotic, nystatin or Zyrtec.
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Tobacco use (smoking) was reported by 7% (n=4jpdi@pants; O reported

using other tobacco products. The majority ofipgrénts (88%) (N=52) reported that

they did not currently use tobacco products, andi®98) indicated that they quit using

tobacco products on diagnosis.

Table 3. Clinical Characteristics

Characteristic N Percentage
Diagnosis

Breast cancer 10 17.9

Colorectal cancer 7 12.5

Head and neck cancer 10 17.9

Lung cancer 29 51.8

Pancreatic cancer 0 0

Unknown 0 0
Stage of disease

Stage | 1 1.8

Stage I 3 54

Stage Il 2 3.6

Stage IV 50 89.3
Educational Level

afatinib 2 3.6

erlotinib 24 42.9

lapatinib 10 17.9

cetuximab 16 28.6

panitumumab 4 7.1
Therapy duration

At least four weeks 5 8.9

More than four weeks 9 16.1

More than eight weeks 42 75
Tobacco use

| currently use tobacco product® 0

I quit using tobacco at diagnosis3 5

52 88

I do not currently use tobacco
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Study Aim 1

The first aim of this study was to describe thepggm experience (symptom
frequency and distress) of patients receiving EGiRRIapy.

The following discussion will present informatiioom the MSAS-SF in order to
characterize the symptom experience of the paantg Additional information on
identified symptom clusters will be presented ia tliscussion of Aim 3.

Memorial Symptom Assessment
Scale-Short Form (Adapted)

A total of 38 symptoms were included in the MSAS{S&apted), including
several not on the original instrument that arguently experienced by patients taking
EGFRIs. As listed in Table 4, items added for #tigly includecchanges in my
fingernails or toenails, other changes to my firgend toes, dry skin, changes in hair
growth on my face, changes to my eyelashes, amd ctlanges to scalp haiAs
expected, several of the symptoms added to the seak retained through factor
analysis, lending support to their inclusion in #uapted tool.

Symptom occurrence. Participants reported a mean of 11.71 symptdis (
5.7; range, 1-28) over the previous week, whiatoissistent with other studies using the
MSAS (Portenoy et al., 1994a; Chang et al., 20G}Hklds et al., 2011; Ritchie et al.,
2014). Items marked in italics were added toMI8AS-SF for this study. The most
common symptoms includefty skin lack of energy, dry mouth, changes in skin, fegli
sad,changes to finger or toenajleeling worried, diarrhea, problems with sexudrest
or activity,changes in facial hair growttand difficulty sleeping. The most frequently

occurring symptoms in a large heterogeneous saofgecology patients reported
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similar findings using the MSAS, with lack of engrglifficulty sleeping, problems with

sexual interest or activity, pain, and feeling dsgwhe most frequently endorsed

symptoms in the overall sample (Deshields et 8112
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Table 4. Symptom Occurrence (N=56)
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Percentage N
Dry skin 67.9 38
Lack of energy 65.5 36
Dry mouth 57.1 32
Changes in skin 55.4 31
Feeling sad 53.6 30
Changes to my finger or toe nails 53.6 30
Worrying 50 28
Diarrhea 48.2 27
Feeling drowsy 46.4 26
Problems with sexual interest or 25

L 44.6

activity
Changes in hair growth on my face 44.6 25
Difficulty sleeping 44.6 25
Feeling nervous 42.9 24
Numbness/tingling in hands/feet 42.9 24
Feeling irritable 41.1 24
Changes in the way food tastes 39.3 22
Other changes to the hair on my sca 39.3 22
Changes in my eyelashes 37.5 21
Hair loss 37.5 21
Difficulty concentrating 35.7 20
Itching 33.9 20
Cough 32.1 19
Weight loss 321 18
Pain 30.6 18
Lack of appetite 30.4 17
Nausea 28.6 16
Shortness of breath 26.8 15
Other changes to my fingers or toes 25 14
Mouth sores 25 14
Constipation 21.4 12
"I don't look like myself" 21.4 12
Difficulty swallowing 19.6 11
Dizziness 16.1 9
Sweats 16.1 9
Feeling bloated 10.7 6
Vomiting 8.9 5
Problems with urination 8.9 5
Swelling of arms and legs 8.9 5

Note.ltems in italics were added to MSAS-SF for thidgtu
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Symptom distress and prevalenceUsing the MSAS-SF (adapted), physical

symptoms were measured by the amount of distresedawhereas psychological
symptoms were measured by their prevalence. Thelbdstress and prevalence
rankings are reported in Appendix When evaluated by the distress associated with
physical symptoms, or prevalence of psychologigaloms, the symptoms dfy skin,
lack of energy, worrychanges to finger and toe naifgoblems with sexual interest and
activity, changes in skin, dry mouth, feeling sang diarrhea, were ranked as most
distressing or prevalent. While lack of energy amiry have long been considered very
common and distressing symptoms in oncology, thergemce of dermatologic
symptoms as major contributors to distress is rkaide when compared to previous
work on cancer symptoms and symptom clusters.

Physical symptoms The most distressing physical symptoms are iggtéd in
Table 5, and include five symptoms that can bertlest as dermatologic or
mucocutaneous, three of which were added to thetedaersion of the MSAS-SF for
this study. Dry skin is the physical symptom cagdime most distress in this study,
followed by lack of energy. It is notable that neasvomiting, and lack of appetite,
which long have been associated with cancer tradtraee less likely to be distressing in

the setting of EGFRI therapy.
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Table 5. Most Distressing Physical Symptoms (N=56)
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Mean S.D.
Dry skin 1.757 1.4902
Lack of energy 1.657 1.3802
Changes to my finger or toe nails 1.429 1.4925
Problems with sexual interest or activity 1.429 1.6552
Changes in skin 1.414 1.3814
Dry mouth 1.386 1.4269
Diarrhea 1.286 1.5077
Changes in hair growth on my face 1.100 1.3522
Difficulty sleeping 1.029 1.2646
Numbness/tingling in hands/feet 1.000 1.3495

Note: ltems initalics were added to the MSAS-SF for this study.

Psychological symptoms.The prevalence of psychological symptc

is included in Table 6. Psychological symptomsrated by prevalence, so

that each of these symptoms occurred at least iooedly in the study

sample. Worry was the item with the highest preneé rating.

Table 6. Prevalence of Psychological Symptoms (N=56

Mean S.D.
Worrying 1.60 1.2746
Feeling sad 1.35 1.1666
Feeling nervous 1.23 1.1907
Feeling irritable 1.19 1.1349
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Relationship of symptom distress and prevalence ey demographic
variables. The independent variables of gender, diagnosisifsp&GFRI therapy and
age were examined to identify any significant défeces in symptom distress and
prevalence.

Gender. Overall, men reported more symptorivk£ 13.95,SD = 5.24) than
women M =10.75,SD = 5.74), with significant differences in occurrermetween
genders for the symptoms lack of energy, dry mautbblems with sexual interest or
activity and dry skin. The most frequently reporggghptoms were analyzed in terms
distress (for physical symptoms) and prevalencep$gchologic symptoms). Significant

findings are reported in in Table 7.

Table 7. Significant t-Tests of Symptoms by Genwlign Descriptive Statistics

Symptom Group 95% ClI for
Male Female _Mean
M SD n M SD n Difference t df

Dry skin 2.24 1.18 20 1.49 16 36 -1.5,-003 .20* 49

Dry mouth 2.32 1.39 20 .867 117 36 -2.15,-75 -4.16* 54
Worrying .95 1.05 20 1.97 1.25 36 .36,1.69 3.01** 54

Note Only significant results are shownp* .05, **p < .01

Diagnosis. Symptoms by prevalence and distress were exanaonechy
significant variations by primary cancer diagnasdllustrated in Table 8. Of the most
frequently occurring symptoms, distress score®ckft significantly across the diagnoses
for three symptoms: worrying, diarrhea, and dry thouNorry caused the most distress

in lung cancer patients. Breast cancer patiempisrted a higher incidence of diarrhea,
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which is not an unexpected finding, as diarrheaksaown side effect of lapatinib and
grade 1 or 2 diarrhea occurs in about 40% of ptigvioy & Goss, 2007). Similarly,
there was considerable variation across the diagnios dry mouth, with head and neck
cancer patients reporting a higher incidence dfeis associated with this symptom.
Head and neck cancer patients may have receivetticadtherapy, and xerostomia is a

well-known effect of this treatment.

Table 8. Symptom Distress or Prevalence by Diagnosi

Symptom
Worrying Diarrhea Dry Mouth
Diagnosis N Mean SD Mean SD Mean SD
Breast cancer 9 1.667 1.0000 2.844 1.3333 .5331.1314
Colorectal cance 7 57111339 1.143 1.1178 2.0571.1178
Head and neck 10 1.400 1.4298 640 1.3492 2.640 1.5572
Lung cancer 29 1.828 1.1973 1.103 1.4409 .966 1.1188

A one-way between groups ANOVA was conducted topana the effect of
diagnosis on symptom distress (physical symptomd)psevalence

(psychological symptom) are highlighted in Table 9.
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Table 9. One-Way Analysis of Variance Symptoms IgiDosis
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Sum of Mean
Squares df Square F Sig.
Dry mouth Between Groups 58.409 4 14.602 6.388 .000**
Within Groups 116.573 51 2.286
Total 174.982 55
Diarrhea Between Groups 44,993 4 11.248 3.815 .009**
Within Groups 150.364 51 2.948
Total 195.357 55
Worrying Between Groups 15.105 4 3.776 2594 .047*
Within Groups 74.252 51 1.456
Total 89.357 55

Note **p < 0.01, *p <.05

Specific EGFRI. An independent t-test demonstrated a significdifémdince in

symptom distress (physical symptoms) and prevalgrmeghologic symptom) for

several symptoms between participants taking smalécule tyrosine kinase inhibitors

(TKIs) (lapatinib, afatinib, erlotinib) and thoseceiving monoclonal antibodies

(MOABS) (panitumumab and cetuximab). Drugs wexaiged together by a mechanism

of action (TKIs: afatinib, erlotinib, lapatinib; MEBS: cetuximab and panitumumab) due

to the small number of participants taking one@ptf each class of drug (afatinib, n =

2; panitumumab, n = 4). Of the symptoms mostuesdly reported, participants

receiving MOABs experienced greater distress ovaemce with all of the symptoms,

with the exception of worrying, which was more offgevalent in the TKI group.
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Table 10. Descriptive Statistics and Independdradt Comparing
Symptoms Distress and Prevalence by Type of EGFRI

Symptom Type of EGFRI
MOAB TKI
M SD n M SD n t df
Lack of energy - 45
244 111 20 1.22 1.33 36
3.6%*
Dry mouth -
24 129 20 .822 1.17 36 54
4.6%*
Feeling drowsy -
148 128 20 .6 1.00 36 54
2.8**
Numbness/tingling -
_ 1.72 151 20 .6 1.07 36 54
in hands/feet 3.2*%*

Changesinskin 200 1.43 20 1.09 1.26 36 25% 54
Worrying 1.15 1.27 20 1.86 1.22 36 2.06* 54

Note **p < 0.01, * p <.05

In order to better understand the contributionamftespecific agent to the distress
associated with each symptom, distress and pres@lssores are reported in Table 11 for
the three most frequently reported symptoms: dny, $&ck of energy and dry mouth.

For the symptom changes in skin, the distress s@meas follows: panitumumab
(M =3.5,SD=.577), cetuximabM = 2.25,SD= 1.9), erlotinib ¥ = 1.71,SD=1.71)
and lapatinib i = .80,SD= 1.033. Dry mouth, as noted in Table 10, caused greater

distress in the MOAB group, with group means otigghab M = 3.06,SD= 1.61),

www.manaraa.com



84

panitumumabN = 2.75,SD= 1.61), while less symptom distress was reportéa w
lapatinib M = 1.1,SD= 1.9) and erlotinibNM = 1.08, SD = 1.3).

Lack of energy also was reported with higher fregpyen participants receiving
MOAB therapy, with group means as follows: panitunalb M = 4.25 SD=.95),
cetuximab M = 2.75,SD 1.3426), lapatinibN= 2.3,SD=1.7), afatinib 1= 1.5,SD=
2.12), and erlotinibNM= 1.21,SD =1.58). In addition, diarrhea appears to be aasedti
with lapatinib therapyNl = 3.2,SD= 1.93),F(1,3) =2.978p = .028, with other group
means reported as follows: panitumumish=2.0,SD= 1.41), afatinigM = 1.5,SD=

2.12), erlotinib(M = 1.42,SD= 1.86, and cetuximald(= 0.81,SD= 1.5).

Table 11. Symptom Distress by Specific Agent

Symptom
Dry Skin Dry Mouth  Lack of Emgr
Specific Agent N Mean SD Mean SD Mean SD
Cetuximab 2.25 1.9 3.06 1.61 4.25 .95
Panitumumab 3.5 577 2.75 161 275 1.35
Afatinib 1.67 1.0 15 212
Erlotinib 1.71 1.71 1.08 1.3 121 1.58
Lapatinib .80 1.03 1.1 1.9 2.3 1.7

Age. An analysis of variance demonstrated no sigmfickfference in distress
(physical) or prevalence (psychologic) with regexrdhe most frequently reported

symptoms by age of participant.
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Independent t-tests found no differences in thetrinequently reported
symptoms on distress or prevalence in those whied the study online vs. on
paper, but when all symptoms were compared, thtmecompleted a paper survey
reported greater distress associated with feeliogisly. Analysis of variance found no
significant differences by educational level fongtom distress or prevalence.

Comparisons between participants receiving thesapiaddition to EGFRIs
yielded several significant findings with regardstverity of reported symptoms, with
the those patients reporting a greater lack ofggn@n =2.73,SD= 1.609)t(54) =2.384 ,

p =.021, diarrheaM =2.32,SD=2.102 )(36.4) = 2.230 p = .032 and problems with
sexual interest or activity =2.55,SD=1.993 ) t(54) = 2.295p = .026 than those
participants receiving EGFRIs alone. This findisgonsistent with what would be
expected in patients receiving multiple treatmentlalities.

Other symptoms. Participants reported on any other symptoms éxg@grienced
that were not included in the items presented eéothResponses included the following:
severe dry eye described as “very distressing;egieythat caused blurred vision,
requiring the use of artificial tear drops and taiimic ointment at night; swollen eyelids
oozing a “quasi liquid that hardens into a drystrand is painful to remove;” excessive
nasal mucous that hardens into a dry crust;” alrnosstant fatigue; problems with my
fingernails “get so bad that | cannot use a knifd a fork;” swelling of lips; occasional
long bone pain at night; uncertainty, “I don't kneivat | am supposed to be doing with

my life;” sun avoidance that has “resulted in myigg up golf, biking and vacations at
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beach. I run from the sun and must wear a hatattdnes. | find this very confining;”
changes to eyebrows; and foot pain.

Symptom clusters. Several procedures were used to generate factorp{em
clusters) of symptoms based on reported frequentiese procedures included:
exploratory factor analysis based on review of datracteristics with multiple
iterations; exploratory factor analysis based gabel original communalities; and
hierarchical cluster analysis as an alternativeguare to identify symptom clusters.

Factor analytic procedures resulted in the ideratfon of three symptom clusters:
Factor 1, a psychological-cognitive cluster; Fa@oa dermatologic skin and hair cluster;
and, Factor 3, a mucocutaneous and fatigue clubtetor 1 is very similar to clusters
previously described, Factor 2 has not been prelalescribed, and Factor 3 is similar
to clusters previously described, but includesatment-related symptom. More
information on these clusters will be presentethensection on Study Aim 3.

Study Aim 2

Describe the quality of life, functional perform@&nand psychological status of
patients receiving EGFRI therapy.
Quiality of Life

Quality of life was measured in the present stugg lgeneral quality of life
instrument, the FACT-G, and a treatment-specifalesche EGFRI-18. The FACT-G
family of instruments includes the basic core goestaire and additional add-on panels
specific to disease or treatment. When separagasksor treatment related panels are

used, such as the EGFRI-18, the scores can be sditorgeeld a Total Quality of Live

www.manaraa.com



87
(Total QOL) score. However, both FACT-G QOL andal&@OL scores are reported in

the present study. Because the FACT-EGFRI-18 stilsbe refined, its sensitivity to
variations in treatment-related dermatologic gyaditlife is not established.
Results for these two instruments are presentes her

FACT-G. The FACT-G measures quality of life across sevdéoahains,
including Physical Well-Being (PWB, score range&)-®ith 7 items; Social/Family
Well-Being (SWB, score range in original instrum8r28) with 6 items in this version
(score range 0-24), as a question about sexualityptincluded for scoring, so this item
was prorated; Emotional Well-Being (EWB) with 6nte (score range, 0-24); and,
Functional Well-Being (FWB) with 7 items (score gan0-28). The FACT-G items
includes a Likert scale with five responses froh, @@ = Not at all; 1 = A little bit;
2 = Somewhat; 3 = Quite a bit; and 4 = Very much)otal FACT-G score is derived by
adding all of the subscales. Negatively wordech#@re reverse scaled, resulting in a
higher score signifying a better quality of life faoth the subscales and total scale. The
overall FACT-G displayed a high level of internahsistency, as demonstrated by a
Cronbach's alpha of 0.930.

Reliability statistics for the subscales are di®Ws: PWB subscale consisting of
7 items ¢ = .819); SWB subscale consisting of 6 items(904); EWB consisting of 6
items @ = .847); and FWB consisting of 7 iterfas= .883). As noted earlier, the current
study, the item on sexuality was deleted as thea®amother variable that assessed

problems with sexuality of sexual function as mdrthe MSAS-SF (adapted).
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When more than 50% of the subscale items are aadwihe subscale can be
prorated by the following procedure: the sum ofgbbscale is multiplied by the number
of items in the subscale, and then divided by talmer of items that have been
answered. The resulting subscale can be addee ttller sub-scale scores to yield a
total quality of life score. At least 22 of 27 FAGT items must be completed, as well as
at least 50% of the items of each subscale, inrdodehis procedure to be valid. All of
the subscales are required to have a total subscate (consistent with the above
procedures) in order to calculate a total qualitiyfe scale (Fairclough & Cella, 1996).

Results for the FACT-G are presented in Tablendt?, the mean score

suggesting minimal effect on quality of life insrsample.

Table 12. FACT-G Quiality of Life Descriptive Stdits (N=56)

Sample Gah&lorms
Subscale Range Min  Max Mean SD Mean SD
Social Well-Being (SWB) 28 .00 28 21.68 6.59 19.1 6.8
Emotional Well-Being (EWB) 20 4 24 15.91 495 199 438
Physical Well-Being (PWB) 17 11 28 20.71 486 227 54
Functional Well-Being (FWB) 25 3 28 17.66 6.67 185 6.8
Total Quality of Life 77 29 106 75.96 18.59 80.1 18.8

Note: General population norms are shown in italics, amdfrom Brucker, P. S., Yost,
K., Cashy, J., Webster, K., & Cella, D. (2005). &t population and cancer patient

norms for the Functional Assessment of Cancer Tye@eneral (FACT-G) Evaluation
& the Health Professions. 2005(28), 192—-211.
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For purposes of comparison, mean scores on theRAGT-G for the general
population have been reported as 80.1 and 78utkBr, Yost, Cashy, Webster, &
Cella, 2005) and 80.2 and 80 (Espie et al., 200BR5 (15.16) (Yanez, Pearman, Lis,
Beaumont, & Cella, 2013), and 78.4 (22.6) in pdasavith cancer (Danhauer et al.,
2007). Yanez et al. reported subscale scores lasv|PWB M = 20.17,SD= 15.16);
SWB M =22.67,SD= 4.76); EWB {1 = 17.52 SD= 4.48: FWB 1 = 17.6,SD= 5.86).

In this sample, it is interesting to note that S\Wnpares favorably with the general
population means, suggesting that the participaotssistent with their relationship
status and living arrangements, benefit from clessionships.

FACT-EGFRI-18. The FACT-EGFR-18 is a companion dermatologic qualit
life instrument that addresses EGFRI treatmentadlaoncerns. Statistics for the FACT-
EGFRI-18 for this sample are presented in Tablert ding percentages of total score
(where 100 percent would reflect the highest qualitlife rating), in order to make the
results easier to interpret. Complete results émhdtem in the FACT-EGFRI-18 are
included in Table 13. Internal consistency usingribach’s alpha for the overall FACT-
EGFRI-18 was .886, with following reliability statics for each of the subscales:
physical (7 itemsq = .757); social-emotional (6 items= .772); and functional (5 items,
a = .750). When the both the FACT-G and the EGFR$d&les are combined as they are
in the current study to yield a total quality délscore, Cronbach’s alpha for all 44 items
is 0.915.

Despite similar subscales, there is discordantlegmesults of the two

instruments. When used as part of a total quafitife score along with the FACT-G,
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adding the EGFRI-18 effectively raised the quabtyife score. As a result, the current

original version of the EGFRI-18 should be exploredher with regard to sensitivity to

dermatologic quality of life in patients receivie§FRI therapy. Participants had lower

scores on emotional and functional well-being ssa@the FACT-G than on the EGFRI,

which may suggest declines in emotional and funetiovell-being globally, rather than

specifically related to EGFRI therapy. Since theHRE18 is a new instrument, there is

no psychometric information available for companisout these discrepancies between

the tools are areas for further inquiry.

Table 13. EGFRI-18 Dermatologic Quality of Life (BB

Sub-scale Mean (SD) Range Percentage
Physical 17.9 (5.6) 4-28 89
Social-Emotional 19.4 (4.6) 6-24 81
Functional 17.6 (3.2) 5-20 87
Total 54.9 (12) 14-72 76

Note No norms available.

Test of normality. Tests of normality for the total QOL score (FAGTadded to

FACT-EGFRI-18) score were non-significant. A visumspection of the histogram, Q-Q

plots also showed that the scores were approxignatemally distributed for the FACT-

G and the combined FACT-G and FACT-EGFRI-18 sc@lesal QOL). However, the
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Kolmogorov-Smirnov test was significant for the FAEGFRI-18 scale alone. In
addition, the FACT-EGFRI-18 demonstrated a negatkea, with skewness of -.994
(SE =.322) and kurtosis of 1.161 (SE = .634), iating a long tail to the left (few lower
scores) and many higher values, again callinggotestion the sensitivity of the
instrument to impact of treatment on quality o¢liHowever, since the outcome variable
of quality of life is based on the mean sum scofdbe FACT-G and FACT-EGFRI-18,
described above as Total QOL, this variable wibabe treated as a normal distribution.
Psychological Status

MHI-5. The MHI-5 is brief questionnaire that is used teess mental health,
including anxiety and depression, and was usedeasnre psychological status in the
current study. There are several versions andablaikcoring procedures published, but
for this study, a five-point scale was used, amdNtHI-5 score was transformed to yield
a total score of 0-100, with a higher score indveabf positive mental health
(Hoeymans, Garssen, Westert, & P., 2004). The MbBidéd&le demonstrated a high level
of internal consistency with a Cronbach's alph@.806.

The MHI-5 has demonstrated good reliability (Runigéyer, & Hapke, 2001;
Friedman, Heisel, & Delavan, 2005). No formal ctftpmint for the MHI-5 has been
agreed upon in the literature, with various studiéag scores from 72 (Hoeymans et al.,
2004), to 76 to (Kelly, Dunstan, Lloyd, & Fone, 3)@o > 80 as consistent with good
general mental health (Clough-Gorr, Stuck, ThwirGi#iman, 2010). An MHI-5 score

of 52 or less has been cited as indicative of degire symptoms (Kroenke et al., 2005;
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Whang et al., 2009; Whang et al., 2012), and aesobk 65 is suggestive of mood

disorders (Rumpf, Meyer, Hapke, & John, 2001; Bigdet al., 2014).

The MHI-5 score in the present study suggests amainmpact on psychological
status in this sampl&A(=74.9,SD=16.3, range 28-100), with a negative skew andg lo
tail to the left with more high scores (indicativkepositive mental health). The MHI-5 is
known to have a negative skew, but previous rebesurggests that response models are
robust to departures from normality (Fone, Dunsiahn, & Lloyd, 2007). So although
the mean score does not approach the levels dedalimve associated with depression
or mood disorders, the mean MHI-5 score in thisgarauggests that assessment for
psychological well-being would be advisable becahsee appears to be some effect of
EGFRI therapy. This score compares with the FACE®tional Well-Being subscale
score M =15.9,SD = 4.95, range 4-24), which suggests some impaenuotional
dimension of quality of life.

Tests of normality. As noted above, the MHI-5 score is negatively skewe
(skewness-.752,SE= .319). Statistical tests for normality were noagreement, with
the Kolmogorov-Smirnov non-significant and the ShaVilk significantW = (56)

.947,p =.016. Inspection of the histogram, P-P and Q-@@sphdicated minor deviation
from a normal distribution, so this outcome varéabill be treated as normally
distributed.

Functional performance/performance status.The Eastern Cooperative
Oncology Group Performance Status (ECOG PS) islywalepted as a measure for

assessment of functional status of patients. D@sezi statistics for the ECOG
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Performance Scale are depicted in Table 14, indgdhat almost 98% of participants
reported a good or very good performance statusabbveNo participant reported being
completely disabled and incapable of self-care.

Tests of normality. In advance of conducting inferential tests os thuitcome
variable, checks of normality were conducted aadylits for this variable were non-
normal with a skewness of .93BE = .319). Kurtosis was acceptable at .682€ .628),
but the Shapiro-Wilks test for normality of datasaAraghly significant. Inspection of the
histogram and the P-P and Q-Q plots indicated rafgignt deviation from the normal
distribution. A log 10 transformation, includingetladdition of a constant due to the
presence of zero values, improved the skewnesshéBhapiro-Wilks test was still
highly significant, so the non-parametric Mann-Wikl U test was used on the original
data to examine differences in this outcome vaeidlgitween members of each cluster
and non-members. In addition, the ECOG scoratesgorical variable and may not be

appropriate for multiple regression.
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Table 14. ECOG Performance Status

N=56 Score N Percentage

Fully active, able to carry on all pre-disease 0 26 46.4
performance without restriction.

Restricted in physically strenuous activity but 1 24 42.9
ambulatory and able to carry out work of a

light or sedentary nature, e.g., light house

work, office work.

Ambulatory and capable of all self-care but 2 5 8.9
unable to carry out any work activities. Up
and about more than 50% of waking hours.

Capable of only limited self-care, confinedto 3 1 1.8
bed or chair more than 50% of waking hours.

Study Aim 3

Identify any co-occurring symptoms or symptom ehgsin patients receiving
EGFRI therapy.
Symptom Clusters

Symptom clusters have been described as two o syonptoms that co-occur
and that may or may not share the same etiology(KicGuire, Tulman, & Barsevick,
2005). In oncology symptom cluster research, &lmscept is that there is a shared
basis for a set of symptoms, whether caused biréhément or the disease. This same
premise is implicit in factor analysis, in thatthes an underlying or latent dimension,

possibly unobserved, that is shared by a set cdivias.
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Factor analysis. Factor analysis is a multivariate procedure thabées the
researcher to reduce a set of variables into aemalmber of variables, known as
factors. Factor analysis is based on correlatiawden items (e.g. symptoms).

Types of factor analysis

Clarification of the definition of factor analysised in this context is essential.
There are two types of factor analysis: confirmatactor analysis and exploratory factor
analysis. In exploratory factor analysis, the @uiynaim is to explore and discover key
constructs in a set of data, while confirmatorytda@nalysis allows the researcher to test
hypotheses (Kline, 2002). Confirmatory factor asayprovides an opportunity for
hypothesis testing to determine if a proposedicaiahip between variables and
constructs actually exists.

Exploratory factor analysis. The current research used exploratory factor
analysis in order to discover symptom clustersatignts receiving EGFRIs. Exploratory
factor analysis is a non-inferential statisticalgedure, and can be understood as a
heuristic technique, in that it allows the researdb engage in a process of discovery of
relationships among variables. No statistical cordtory test for an appropriate factor
analysis exists, and there is a significant amofistibjectivity that can come into play.
Factors derived from the same data could conceivadrly, depending on decisions made
by the researcher. However, the final factor sotuts one that should be defensible. The
goal of factor analysis should be to derive a paosious solution of factors that makes
sense in the context of the data, while explaiviagance in the data (Walker & Maddan,

2013).
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Factor analysis resonates with some symptom clussearchers because factors
can be used to understand the relationship, ardhpsra shared biological cause, among
various symptoms, and perhaps better inform tr@iective management. However, as
noted, this statistical approach is based on asefidecisions that are inherently
subjective (Kim & Abraham, 2008), and which shob&lbased on an understanding of
clinical scenarios. For this reason, the seriageddtive decisions contributing to the
final factor solution are described below.

Steps in exploratory factor analysis general series of steps should be
undertaken in order to produce interpretable factdiirst, a series of variables are
selected and measured. Various characteristidseofdriables, such as normality,
skewness, and kurtosis, are observed. Inspeatidegaluation of communalities is
performed in order to identify possible variablegkclude, because items with low
communalities will not contribute to the factorsidn. Correlation coefficients are
examined to determine which variables to retainteass that do not correlate with
others will not contribute to a factor solutionloAg each step of the process, measures
of sampling adequacy (Kaiser-Meyer-Olkin statisticl Bartlett's test of sphericity) are
ascertained.

Various approaches to factor extraction and ratafidlique vs. orthogonal) are
evaluated in light of the purpose of the factorlgsia, and all of these procedures are
repeated on an iterative basis in order to idemtifyear factor structure. Decisions about

the number of factors to retain are made, usingra¢vules of thumb, such as the scree
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plot, eigenvalues greater than 1 (Kaiser criteaia] total variance explained. Finally,
results must be interpreted in a meaningful wayltlaa relevance to the application.
Measures of Sampling Adequacy

There are several measures to consider regardengpibropriateness of factor
analysis for a set of data, including the Kaisery®teOlkin (KMO) Measure of Sampling
Adequacy, Bartlett’s test of sphericity, and th&@-anage correlation matrix, which are
all included the factor analysis procedures in SPSS

The KMO statistic represents the amount of varian@eset of variables that may
be resulting from underlying factors. KMO value$i@h are based on correlations and
partial correlations, have been characterized bgdfdZilmer & Vuz, 2010) in the
following way: .90 or above “marvelous,” .80 or ako“meritorious,” .70 or above
“middling,” .60 or above, “mediocre,” .50 or abotraiserable,” and below .50 as
“unacceptable.” As previously noted, a KMO for aalevariables of at least 0.6 is
suggested for factor analysis (Tabachnik & Fid#Q1), or the variables included in the
solution should be reexamined or a larger sampiergeed (Field, 2009, p. 647).
Individual variables with a KMO of less than 0.5shd be considered for elimination
(Walker & Maddan, 2013). Elimination of variableglmiow KMO values is
recommended, and will have the effect of raisirgdkierall KMO statistic for the entire
set of variables. As variables are removed, anfamnalysis procedures are repeated,
changes occur in the individual and overall KMQiste.

Correlation provides the basis for factor analyststhere must be some

correlation among variables in order for them tarff together” so that factors can be
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identified. Bartlett's test of sphericity determsnghether a correlation matrix is an
identity matrix, where all diagonal values are lile/bff-diagonal values are 0. An
identity matrix would be evidence of a lack of @ation among variables, and a set of
such variables would not generate factors. In Béisltest of sphericity, if thp value is
significant, the null hypothesis that the populatioatrix is an identity matrix would be
rejected. Rejecting the null hypothesis is requie a set of data to be factor analyzed.
However, Bartlett’s test is often significant, amedlying solely on this parameter to
determine sampling adequacy is inadvisable.

Another step in determining sampling adequacyspéation of the anti-image
correlation matrix, which displays the negativehd partial correlations. Since this is an
anti-image, desirable values should be low, cltseero. Large values are problematic
as such variables will have low correlations withey variables, and they should be
considered for elimination from factor analysia itheoretical or methodologic argument
can be made for doing so (Walker & Maddan, 2013).

Decision-Based Factor Analysis Procedure

The first step in the process of generating a faaalysis in the current study
was to examine the 38 symptoms included in the MSK&kSadapted) in order to
determine which items should be retained and wbazhd be removed due to low
correlations with other symptoms. In a study withny variables, there may be
thousands of correlations, and “without a simphifyprocedure such a matrix would be
incomprehensible” (Kline, 2002, p.4). With theginial correlation that included all

measured symptoms, the initial KMO measure of samg@ldequacy was unacceptable at
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.384, indicating that the current set of variablese not suitable for factor analysis,
although Bartlett’'s test of sphericity was sigrafit, providing an example of its frequent
significance and lack of reliability as a measureampling adequacy. Additional
examination of the data was required. Severalaggbres were used to identify which
symptom variables to retain, including examinatbbmter-item correlations,
consideration of symptom occurrence and prevalascecriterion for retaining variables
(symptoms), and iterative examination of the ami&ge correlations.

Following the convention suggested by others, thter@a of symptom occurrence
of at least 20% -25% was used as a first stepdosideration of variables to include in
the factor analysis (Gleason et al., 2007; Kiml.e2809b; Baggott, Cooper, Marina,
Matthay, & Miaskowski, 2012). Symptom severitydistress has also been used as a
basis for deciding which symptoms to retain in da@nalysis (Kim et al., 2009b), but
there is not much difference between ranking tleggms occurrence and severity, so
frequency or prevalence was chosen as the apphmaieh

Using symptom frequency or prevalence as a criferiaxclusion, the following
eight symptoms were removed, with their commuresdishown in parentheses: problems
with urination (.081), swelling of arms and legsld®), vomiting (0.142), feeling bloated
(.095), dizziness (0.179), difficulty swallowing.232), and sweats (0.04). The
communalities of all of the removed variables wewe, which made them good
candidates for removal from factor analysis. Howggespite removing these symptoms,

the KMO remained unacceptable at 0.436.
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Inter-item correlations were then examined fosghptom variables, and those
with correlations below .300, including the symptxrhanges in finger and toe nails,
difficulty sleeping, and itchingyere removed from the factor analysis, which invpc
the KMO to 0.500, with Bartlett’s test of spherycremaining significant.

Communalities were again inspected, and varial#égetl from the exploratory factor
analysis due to low communalities were pain, digartchanges in the way food tastes,
nausea, numbness and tingling in fingers and fwebJems with sexual interest or
activity and shortness of breath. Using this apphomproved the KMO to 0.730,
x*(105) = 301.994 (= .000).

The anti-image correlation matrix was then examiimesneasures of sampling
adequacy. The anti-image correlation matrix inctutihee KMO values for each
individual variable along the diagonal, and, asdaarlier, any values less than .500
suggest that the item should be removed from aisallygeld, 2009, p. 659). All of the
remaining items had measures of sampling adequaeyey than 0.639. The off-
diagonal elements should be close to zero, whichtha case for many. The determinant
for this set of factors was .002. In addition, eaahiable had at least one inter-item
correlation at or near 0.400, and all communalitvese above .300, ranging from .339
to .791.

As noted above, the goal of a factor analysis @eteelop a solution that makes
sense with regard to its application, is relativedgy to interpret, and possesses a simple
structure with few or low cross-loadings. The itemaprocedures described here resulted

in such a factor structure. In the final solutiprincipal axis factoring using an oblique
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rotation (Oblimin with Kaiser normalization) retaioh the following variables: difficulty
concentrating, “I don't look like myself¢changes in my eyelashes, dry ské&eling sad,
worrying, feeling irritable, feeling nervousther changes to scalp hainair loss, dry
mouth, lack of energy, feeling drowsyhanges in hair growth on my faaedother
changes to my fingers or tods.this model, the three factors retained explhh@.03%
of the total variance, and is shown in Tables 1 Hh

Rationale for oblique rotation. As factor analysis is an exploratory procedure,
multiple procedures were run through SPSS in aalatentify the optimal factor
structure and to explore the effect of various rmé#hof rotation and extraction.
Principal components analysis was executed onytin@t®m variables in order to explore
the data and to compare the results with iteratigisg other factor analysis procedures,
including principal axis factoring (PAF), using hairthogonal (Varimax) and oblique
(Oblimin and Promax) rotations. Maximum likelihoamtation and unweighted least
squares methods, using both orthogonal and obfigpatéion, were also performed, and
each procedure yielded very similar results, baetahove model best fit the data.
Selection of oblique rotation

Ideally, because the symptom variables in thisysaurd derived from patient self-
report, they would best be examined through argablrotation, which allows variables
to load on several factors. Additionally, corr@atcoefficients in the factor structures
were high, supporting the use of oblique rotatiara real world setting, it is very likely
that there would be variables that would cross-lmadnore than one factor, so oblique

rotations, such as Oblimin with Kaiser normalizatghould be strongly considered. In
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other applications, orthogonal solutions might befgrred due to the inherent
simplification of their interpretation, so this gypf rotation was also explored. However,
in a clinical setting, a symptom in one factor ntigéry likely also be present in another
factor, and oblique rotation allows this redundatecygccur, and has been suggested as a
reasonable approach in symptom cluster researd@r{tak, Yates, & Battistutta, 2009).
Factor Solutions

As noted above, a three factor solution was deriveattor 1: a psychological-
cognitive cluster (feeling nervous, feeling sadrmimg, feeling irritable, difficulty
concentrating, and “I don't look like myself”); Rac2: a dermatologic skin and hair
cluster thanges in eyelashes, dry skin, Hass,changes in facial hair growtandother
changes in scalp hgirand, Factor 3: a mucocutaneous-fatigue cludtdry mouth,
feeling drowsy, lack of energy, difficulty conceating, andbther changes to fingers or
toes Note that lack of energy and difficulty concextitng loaded on Factors 1 and 3,
lending justification to an oblique solution. Ddffilty concentrating is a common
symptom in patients being treated for cancer, esssztoading is not problematic.

Factor loadings are presented in Table 15 and d6retude the structure
(correlations between factors and variables) atigipa(factor loadings) matrices. With
an oblique rotation, it is important to report bl structure and the pattern matrix
(Pett, Lackey, & Sullivan, 2003; Thompson, 200Bunch factor had several excellent or
very good loadings, and as previously describegh lnadings of .600 or more with four
or more variables can mitigate somewhat a smalptasize (Stevens, 2002).

Cronbach’s alpha for this set of symptoms (n=15 W&9. The factor loadings are
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generally in the categories considered good telé ( > .70 — excellent; .63 - very
good; > .55 — good; > .45 — fair; > .32 — poor) i@ey & Lee, 1992).

Eigenvalues for each factor are as follows: Fattfpsychological-cognitive),
with an eigenvalue of 4.046 (23.96% of variancel&xed); Factor 2 (dermatologic skin
and hair), with an eigenvalue of 2.497 (13 % ofasace explained); and, Factor 3
(mucocutaneous and fatigue cluster), with an eigkrevof 2.162 (11.07% of variance
explained. A cumulative explained variance of 4808esulted with this factor solution.
In all iterations of factor analytic proceduress stree plot (a graphic plot of
eigenvalues) was examined. In the final solutiba,scree plot suggested at least a three
factor solution (Figure 4). Although a 4 factofugmn was also generated, few items

loaded on this fourth factor.
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Table 15. Principal Axis Factor Analysis with Dit&ablimin Rotation
Structure Matrix Based on Iterative Procé@gs56)

Structure Matrix

Symptom

Factor 1 Factor 2 Factor 3

Feeling nervous

Feeling sad

Worrying

Feeling irritable

“I don't look like myself”
Other changes scalp hair
Dry skin

Changes in eyelashes

Hair loss

Changes in facial hair growth
Other changes to fingers or toes
Dry mouth

Feeling drowsy

Lack of energy

Difficulty concentrating

.885
.805

782

.667

.525

.618
.676
.619
.588
.549
.633
.620
.579
.584
AT6 .533

Note: Factor loadings under .450 are suppressed.

Factor 1 Psychologic-Cognitive Eigenvalue of 4.048.96% of variance explained)
Factor 2 Dermatologic Skin and Hair Eigenvalue .d®Z (13.00 % of variance explained)
Factor 3 Mucocutaneous and Fatigue Eigenvaluel®22.(11.074% of variance explained)

Cumulative variance of 48.031% explained.
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Table 16. Principal Axis Factor Analysis with Dit&ablimin Rotation Pattern Matrix

Based on Iterative Process (N=56)

Pattern Matrix Factor

Loadings

Symptom Factor 1 Factor 2

Factor 3

Feeling nervous 877
Feeling sad .827
Worrying .814
Feeling irritable .603
“| don't look like myself” 494
Other changes scalp hair

Dry skin

Changes in eyelashes

Hair loss

Changes in facial hair growth

Other changes to fingers or toes

Dry mouth

Feeling drowsy

Lack of energy

Difficulty concentrating

.636

.663

.646

.568

531

.716

.629

.543

561

449

Note: Factor loadings under .40 are suppressed.
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Scree Plot
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Figure 4. ScrePlot for Factor Solutions

Factors Based on Communalitie

The previous discussion detailed an iterative ge@éd examining the sympto
variables and taking steps to ensure that thevdasaappropriate for factor analysin
order to confirm the seff factors derived, the complete setvafiables wa reexamined
and the originalammunalities for the full set of variablwere reviewed. Variables wi
a communality valubelow (.300 were eliminated, anddtor analytic procedures we
run using PAF with an oblique rotation in an effartreplicate the derived factor

Althoughelimination of variables with communalities belovb as been recommend:

www.manaraa.com



107

the cut-off of .300 was chosen so that variablesalestrating some evidence of
correlation could be retained.

Using the single criteria of communality, variablemoved for the first iteration
of factor analysis included: diarrhea (0.026), 9w€@.04), changes in finger and toe
nails (0.064), problems with urination (0.081),dtlag (0.095), pain (0.100), itching
(0.112), problems sleeping (0.116), changes imtdne things taste (0.133), vomiting
(0.142), swelling of arms and legs (0.149), numbraesl tingling of fingers and toes
(0.168), dizziness (0.179), cough (0.189), nauBeZ0(), lack of appetite (0.206),
constipation (0.211), mouth sores (0.211), probleits sexual interest or activity
(0.219), shortness of breath (0.224), difficuliyaiowing (0.232), and weight loss
(0.255), and changes in skin (0.279).

The resulting set of symptoms for factor analysauded: feeling nervous,
feeling sad, worrying, feeling irritable, feelingoavsy, lack of energy, difficulty
concentrating, “l don’t look like myself,” dry mduthair loss, other changes to scalp
hair, changes to hair growth on my face, dry skihanges in my eyelashes, and other
changes to my fingers and toes. The KMO for thtso$ variables was .732%((120)
=331.416p = .000).

For this set of variables, the scree plot and eiglkeres > 1 (Kaiser rule) suggested
a three or four factor solution. A four factorsidn was examined, but variables
(feeling drowsy, “I don’t look like myself,” dry mah, difficulty concentrating, lack of
energy, changes in hair growth on my face, has,ldsy skin and feeling irritable) cross-

loaded and factor loadings were low (<.400) fovetevariables. Therefore, a three
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factor solution generated by PAF (Oblimin with Kaisormalization) was selected and
included: Factor 1 (psychological-cognitive), wéth eigenvalue of 4.154 (23.02 % of
variance explained); Factor 2 (dermatologic skid hair cluster), with an eigenvalue of
2.638 (13.02% of variance explained); and Fact@n®cocutaneous-fatigue), with an
eigenvalue of 2.226 (10. 8% of variance explaingdlzumulative variance of 46.85%
was explained by this solution (Table 17).

Approaches comparison for factor analysis.The factors generated by these
two methods (the first which took repeated iteradjoare very similar, and provide
validation of the first method. The first set atfors was used to generate the factor
scores used to explore differing effects on outcoar@ables. All further discussion
regarding factors and the identified symptom clsstall relate to those developed using

the first (iterative approach) method.
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Table 17. Exploratory Factor Analysis Results Basedommunalitie$N=56)

Factor Loadings

Symptom Factor 1 Factor 2 Factor 3
Feeling nervous .885

Feeling sad .803

Worrying 779

Feeling irritable .664

“I don't look like myself” 524

Other changes scalp hair .610

Dry skin .652

Changes in eyelashes 578

Hair loss .615

Changes in facial hair growth 526

Dry mouth .646
Feeling drowsy .602
Lack of energy .548
Difficulty concentrating 405 497

Note: Factor loadings under .40 are suppressed.

Factor 1 Psychologic-Cognitive

Eigenvalue d54 (23.02 % of variance explained)

Factor 2 Dermatologic Skin and Hair Eigenvalu@.6f38 (13.02% of variance explained)
Factor 3 Mucocutaneous and Fatigue Eigenvalue2@62(10. 8% of variance explained)
Cumulative variance of 46.85% explained.

Factor Correlation Matrix

For the final solution using the first method désed, the factor correlation

matrix indicates that Factor 1 is not correlatethvAactor 2 (.099), and is only weakly

correlated with Factor 3 (.228). Factor 2 is mmtelated with Factor 3 (.034).
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Correlations less than 0.1 are negligible. So desm oblique rotation where factors are
“allowed” to correlate, the factors in this solutido not correlate, so the three factor
solution is supported. Only one item (difficultyrm®ntrating) loads on multiple factors
(Factors 1 and 3), and this is logical given theichl meanings of both of these clusters.

Symptom clusters. Three symptom clusters were generated using treeguves
described above. A psychological-cognitive clustellermatologic skin and hair cluster,
and a mucocutaneous and fatigue cluster. Eadiesétclusters will be discussed in
more depth in chapter five in the context of pregiovork on symptom clusters.

Factor 1: Psychological-cognitive. A mood-related, affective, emotional, or
psychoneurologic cluster, including the symptomeeefing irritable, feeling nervous,
worrying, feeling sad, difficulty concentrating aticdlon’t look like myself” was
identified in this sample. Previous oncology synmptcduster research has provided
ample evidence for similar clusters in patienthwiarious cancer diagnoses.

Factor 2: Dermatologic skin and hair cluster. The second cluster includes dry
skin, changes in eyelashes, hair loss, changeial hair growth and other changes in
scalp hair, and can be interpreted as an EGFRhiezd-related dermatologic skin and
hair cluster. Although these symptoms have beewvigusly described (Lacouture et al.,
2011), the finding of a symptom cluster generatgéabtor analytic procedures is novel.
A skin and hair-related symptom cluster would hbgen expected to occur in this

sample. Nail changes did not cluster with theseptgms.
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Factor 3: Mucocutaneous and fatigue cluster. The third factor identified
includes dry mouth, feeling drowsy, lack of enerdi¥ficulty concentrating, and other
changes to fingers or toes, so it echoes previauk,wut includes a new element (other
changes to fingers and toes) reflecting EGFRI ther&@his cluster has two components:
dry mouth and changes to fingers and toes beingitf@cutaneous aspect, and feeling
drowsy, lack of energy and difficulty concentratirantributing to the fatigue aspect.
Hierarchical Cluster Analysis

In view of the small sample size for this study #imel caveats regarding factor
analysis with small samples, the data were assdéssbigrarchical cluster analyses
(HCA) using Ward’'s method with squared Euclideastatices. This method has been
used to generate symptom clusters in patientsheaént failure using a version of the
MSAS (MSAS-HF) (Song et al., 2010).

Like factor analysis, cluster analysis allows f@modvery of relationships between
variables. In HCA, each variable starts as a sepatuster and the procedure then
reduces the number of clusters until all itemsgaoeiped in one large cluster. Distance
scores range from 0-25, and as the distance bedessgthe symptoms begin to cluster.
By observing the dendrograms generated by the guves, one can identify how items
cluster at various distances. The first HCA waswith all 38 symptoms included, and
generated the dendrogram shown in Figure 5. Vigwhe clusters from right to left,
there is a clear branching of three large clustétis this first iteration. The first cluster
includes difficulty with urination, swelling of arsrand legs, vomiting, bloating, sweats,

dizziness, nausea, difficulty swallowing, mouthesor‘l don’t like the way | look,”
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numbness and tingling in my fingers and toes, diffy sleeping, shortness of breath,
constipation, pain, cough, drowsiness, other chetméngers and toes and itching. This
cluster might be described as a general sicknassec!

The second cluster derived by HCA of all 38 sym@ancludes lack of energy,
dry mouth, skin changes, feeling nervous, feelexd $eeling irritable, worrying,
difficulty concentrating, weight loss, changes ppatite and taste changes. This cluster
might be described as a mood-anorexia cluster.

The third cluster generated by the first iteratdmierarchical cluster analysis
includes changes in eyelashes, scalp hair chahgidpss, changes in facial hair growth,
dry skin, diarrhea, problems with sexual interegt performance, and changes in fingers
and toenails, which could be labeled as a treatmeated dermatologic skin, hair and

nail cluster.
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Figure 5. Hierarchical luster Analysis of All Sympton
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Another HCA was run with the final set of symptoimsluded in the initial
(iterative) exploratory factor analysis procedypesviously described. The dendrogram
presented in Figure 6 indicates the presence eéthlymptom clusters which mirror those
generated by factor analysis. The first clustey¢pslogical-cognitive) includes
difficulty concentrating, feeling irritable, feefyjmervous, feeling sad, worrying, and “I
don't look like myself,” the second cluster (muctaneous and fatigue) includes dry
mouth, lack of energy, feeling drowsy, and othearges in fingers and toes. Changes in
eyelashes, other changes in scalp hair, hair ¢bss)ges in facial hair growth and dry
skin are included in the final cluster (dermatotogkin and hair). As depicted on the

dendrogram, symptoms cluster together at loweadcs scores.
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Study Aim 4

Explore the relationships between any identifiegbcourring symptoms or
symptom clusters and key variables, including geratge, primary cancer, type of
EGFRI, and the outcome variables of quality of, litenctional performance and
psychological status.

The factor solution identified by an iterative pegs in exploratory factor analysis
(the first method described) was used for all asedy Factor scores were used to identify
the symptom cluster membership of each participarthat group differences could be
explored. Several options are available for gemegdactor scores, including the three
so-called “refined” methods: regression, Bartlatid Anderson-Rubin, all of which are
included as options in SPSS. In order to gendaater scores in this study, the
regression method was selected. In this methodgetression factor score estimates the
location of each individual on the factor (DiStedaZhu, & Mindrila, 2009). When
using this approach to factor score generationstioees are standardized to a mean of
zero and a standard deviation equal to the squatdtiple correlations between factors
and variables in a PAF (Tabachnik & Fidell, 2001).

First, regression factor scores were obtained tlag the scores were described
by quartile. Each participant was then assign@aal to describe membership in each
of the three factors (symptom cluster groups) piarticipant’s factor score was at or
above the 70th percentile, they were assignedetfetttor; scores below the 70th
percentile were not described as exhibiting thatpm cluster. Because an individual

could be experiencing multiple symptoms, membershipore than one cluster was
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permitted. Members of the symptom cluster grouddtthen be compared on outcome
variables to non-members of the cluster. An alt@&reapproach was also used,
examining the correlation of the regression sctwesach participant with the outcome
measures. Results from each of these methodsaceilned below.

For the hierarchical regression procedures, theession factor scores were then
used as independent variables in a multiple regnessodel to identify predictors of the
outcome variables: quality of life, functional perhance, and psychological status.
Independent t-tests and one-way ANOVA assesseinibect of membership in each
symptom cluster on psychological status and quafitife. The impact of symptom
clusters on performance was tested using a nomAedinia test. All of these findings
should be replicated in an adequately powered sampl
Factor 1: Psychological-Cognitive Cluster

Independent t-tests compared members with non-mmesnotbéhis cluster. Both
psychological status and quality of life were sigraintly different in the psychological-
cognitive cluster. The psychological outcome, mead by the MHI-5, demonstrated a
highly significant difference. As would be expeattparticipants with this symptom
cluster experienced an effect on psychologicalstas illustrated by lower mean scores

on MHI and FACT-G (Tables 18 & 19).
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Table 18. Independent Samples t-Test Comparing MehRsychological-Cognitive
Cluster to Others

t df Sig. (2-tailed) M SD
Psychological Statu:
Factor 1 (n=17) -5.357 54 .000 60.47 16.55
Others (n=39) 81.23 11.72
Total QOL
Factor 1 -2.544 54 .014 118.06 19.04
Others 135.03 2441
FACT-G
Factor 1 -3.101 54 .003 65.12 17.98
Others 80.69 16.98

Quality of life, as measured by the Total QOL sd®&RCT-G plus EGFRI-18),
was also significantly different between the twougrs, with members of the cluster
(N=17) indicating a lower QOLM = 118.06SD=19.04 N = 17) compared to non-
membersi = 135.02SD= 24.41 N = 39),t(54) = -2.544p = .014. Scores for the
FACT-G, as well as three of the four subscales, BSYAWB, EWB), which are not
shown here, were also significant, with clusterugranembers indicating a lower quality
of life. Non-parametric Mann-Whitndy independent t-tests were also run including
these dependent variables, confirming these results

Using the alternative approach examining corretejohe Cluster 1 factor score

demonstrated highly significant negative correlagiovith the MHI-5 scores E -.726,
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p =.000), the FACT-G score € -.559,p = .000), and the Total QOL scorre<-.416

p =.001), again confirming the association betwibenpresence of the psychologic-
cognitive factor and lower psychological well-begxgd quality of life.
Factor 2: Dermatologic Skin and Hair Cluster

An interesting finding related to quality of lifenerged when examining the
group means for Factor 2, the dermatologic skinteidcluster. Contrary to
expectations, no significant difference betweenRaetor 2 memberd=51.47,SD=
14.75,N = 17) and non-members§i(=56.42,SD= 10.49 N = 38) was demonstrated on
the EGFRI-18 score, which is designed specificalyneasure quality of life in this
patient population. The sensitivity of the EGFRItb&he impact of dermatologic skin
and hair symptoms on quality of life should be liertexplored.

However, the Total QOL score (FACT-G plus EGFRIst8res), and the PWB
subscalé(54) =-3.245,p =.002 all revealed significant differences, sugiggsa differing
impact of this cluster on QOL. In addition, theuks for the MHI-5 (psychological
status) were significant, indicating a negativeefffof this cluster on psychological status
when compared with the group without this symptdaster. A nonparametric Mann-
WhitneyU was run because of non-normality of the FACT-G B@®DG scales, with
significant results for both the FACT-G QO £ .014) and the Total QOlpE .031)
confirming a significant impact of the dermatologkin and hair cluster on quality of life

and performance.
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Table 19. Independent Samples t-Test Comparing MeabBermatologic Skin and

Hair Cluster to Others

t df Sig. (2-tailed) Mean SD
Psychological status
Factor 1 (n=17) -2.162 54 .035 68.00 19.13
Others (n =39) 77.95 14.21
Total QOL
Factor 1 -2.320 54 .024 119.00 23.82
Others 134.62 22.87
FACT-G QOL
Factor 1 -2.331 54 .024 67.53 16.79
Others 79.64 18.32

In the alternative approach using regression saarasorrelation procedure,

Factor 2 correlated with the Total QOL scare{.344,p =.00), the FACT-Gr(=-.344,p

=.01), the ECOG Performance Scale{.409,p =.002), and the MHIr(=-.282,p

=.035), suggesting an impact of this cluster orattome variables.

Factor 3: Mucocutaneous and Fatigue Cluster

For Factor 3, the mucocutaneous and fatigue clustere are several statistically

significant findings. FACT-G scores were signifitlg different in a positive direction

between members of this cluster and non-members.ti@md continued for two

subscales of the FACT-G, with the both the FWB salesscale score highevl(= 21.06,

SD=5.14,N = 17) than non-member®(= 16.18,SD= 6.77,N = 38),1(39.763) =

2.953*,p =.005, and the SWB subscale higher£24.65 ,SD=4.07 ,N = 17) than non-
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membersi =20.38 ,SD=7.08,N = 38),t(49.64) = 2.83*p =.007, two-tailed,

indicating a better QOL in cluster members.

Conversely, there appears to be a negative efféecor 3 membership on the

EGFRI-18 score (dermatologic quality of life) comg@dto non-members. This is an

interesting finding, as the only dermatologic syomptretained in this cluster wasgher

changes to my fingers and tpes further exploration of this relationship isreamted.

However, this statistical significance did not héid the total QOL score (FACT-G and

EGFRI-18), which indicated no difference betweenghoups.

Table 20. Independent Samples Comparing Means gbbliianeous-Fatigue

Cluster to Others

t df Sig. (2-tailed) Mean SD

DermatologicQOL
Factor (n=17) -2.689 53 .010 48.70 13.79
Others (n =38) 57.66 10.21
QOL

2.71 45 .010 84.35 12.99
Factor 3 (n =17) 19.59
Others (n =39) 72.31

Since both the FACT-G and the EGFRI-18 (separataky)not normally

distributed, a nonparametric Mann-Whitrigyest was performed for each of these

outcome variables, and both confirmed a significhfierence associated with cluster
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membership in cluster members for both the FACTJG, 208.5,p = .028, and the

EGFRI-18,U = 187.00p = .013. The test for ECOG was non-significant.

In the alternative procedure, the EGFRI-18 scoedlgid the only significant
finding (r = -.429,p <.001), suggesting a relationship between Clusterd
dermatologic quality of life.
Symptom Clusters and Outcomes

The relationship between the identified symptonsidts and outcomes is
summarized in Table 20. Both Factors 1 and 2p#yehologic-cognitive cluster, and the
dermatologic skin and hair cluster have a negagiagionship with quality of life.
Factor 3, the mucocutaneous-fatigue cluster, laghdy significant negative impact on
dermatologic quality of life, but the other symptaoiasters do not. Both the
psychological-cognitive cluster and the dermataladiin and hair cluster (Factors 1 and
2) are related to psychological status, with treatgst negative correlation between
Factor 1 and this outcome. A positive correlatietween Factor 2, the dermatologic skin
and hair cluster and functional performance suggegiossible connection between
treatment with EGFRI therapy and improvement irffggerance status, but this possible
relationship requires further study. All of thds®lings should be confirmed in an

adequately powered sample.
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Table 21.Correlation between Symptom Clusters amgd@ne Measures

Factor 1 Factor 2 Factor 3

Dermatologic -.429
QOL .001
n=55
Psychological =727 -.282
status .000 .035
n =56
Total QOL -.416 -.389

.001 .003
n=56
Quality of Life -.559 -.344

.000 .009
n=56 56 56
Performance/ 409
Functional .002
Status
n=56

Note:Factor 1 is the psychological-cognitive symptonstdy, Factor 2 is the
dermatologic skin and hair cluster; Factor 3 isrthecocutaneous-fatigue cluster.

Multiple Regressions
Stepwise hierarchical multiple regressions werel usa@etermine which, if any,
of the independent variables, including symptonstets, significantly predicted the
various outcome variables. Demographic variabteguding gender, level of education,
age, stage of iliness, primary diagnosis, conctitterapy, relationship status, method of
survey completion (online vs. paper), length of REtherapy, and specific EGFRI

therapy were entered into each regression. Thétsesithe regression are as follows.
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Quiality of Life

Factors 1 and 2 predicted the Total QOL score (stthe FACT-G
and EGFRI-18), explaining about 31 % of the vareaatthe overall score,
R?=.311,F (2, 53) =11.95p < .001. For the FACT-G alone, Factors 1 and 2ipted
about 41% of the variance in quality of IR =.415,F (2, 53) =18.79p < .001.
For dermatologic quality of life, as measured by BGFRI-18, Factor 3 predicted 18%
of the varianceRP=.184, F(1,53)=11.95 p < .001.Regression models for quality of life
are presented in Tables 22 and 23. As noted, sesluttuld be confirmed in a larger,

adequately powered sample.

Table 22. Regression Model with Predictors for Qualf Life

Unstandardized Standardizec

Coefficients Coefficients

B Std. Error Beta t Sig.
Total QOL
(Constant) 129.875 2.720 47.749 .000
Factor 2 -10.134 3.116 -.371 -3.252 .002
Factor 1 Score -10.133 2.894 -.400 -3.501 .001
FACT-G QOL
(Constant) 75.964 1.935 39.253 .000
Factor 1 -10.675 2.059 -.545 -5.183 .000
Factor 2 -6.742 2.217 -.320 -3.041 .004
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Table 23. Regression Model with Predictors for Desiotogic Quality of Life

Unstandardized Standardizec

Coefficients Coefficients
B Std. Error Beta t Sig.
EGFRF18
(Constant) 54.944 1.482 37.083 .000
Factor 3 -5.79 1.675 -.429 -3.457 .001

Psychological statusThe independent predictors Factor 1 (psychological-
cognitive), Factor 2 (dermatologic skin and hag,well as marital status, significantly
contributed to the prediction of scores on the Mil&s noted on the regression model in
Table 24. These variables explain about 63% of#nmnce in this measure, with Factor

1 explaining the largest proportion of varianc@sychological status scord®,=. 528,

F(1, 54 ),p < .001.
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Table 24. Regression Model with Predictors for Bsy@gical Status

Unstandardized Standardizei

Coefficients Coefficients
Model B Std. Error Beta t Sig.
(Constant) 69.348 2.633 26.333 .000
Marital status 3.634 1.468 216 2.476 .017
Factor 1 -13.207 1.493 -.767 -8.844 .000
Factor 2 -5.076 1.570 -274 -3.234 .002

Note: Dependent variable is MHI-5.

Inspection of the correlations of the (Table 25)gp®logical symptoms with the
MHI-5 reveals that all of the symptoms had a highignificant and negative correlation,
yielding preliminary evidence of the importanceadilressing psychological symptoms
in an effort to improve patient outcomes such aglpaslogical status. These results
should be replicated in an adequately powered sar@bkarly, psychological symptoms
exert a major impact on outcomes in patients retgiZGFRIs, so psychological

assessment should be conducted on all patientsiregéhese medications.
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Table 25. Correlations of Psychological Sympton @atcomes

FACT-G QOL Total MHI-5 ECOG PS

Feeling sad -.566** -458** - 769**
.000 .000 .000
Worrying - 473** -.291* -.572**
.000 .029 .000
Feeling irritable -.288* -.272*% -.506**
.032 .043 .000
Feeling nervous -.530** - 411%™ -.682* .284*
.000 .002 .000 .034

Note QOL Total includes FACT-G: Functional AssessmdrTancer Therapy-General;
FACT-EGFRI-18: Functional Assessment of Cancer dpgEpidermal Growth Factor
Receptor Inhibitor-18 subscale; ECOG: Eastern Cadpe Oncology Group; MHI-5:
Mental Health Index-5. ** indicatgs< .001, * indicatep < .05, two-tailed.

Performance status.For the ECOG scale, Factor 2 explained 16% of the
variance in functional status, but the other symptdusters did not contribute to the

model,R? =. 167,F(1, 54 ) + 10.857p < .002.
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Table 26. Regression Model with Predictors for &enfance Status

Unstandardized Standardize:

Coefficients Coefficients
Model B Std. Error Beta t Sig.
(Constant) .661 .089 7.452 .000
Factor 2 334 101 409 3.295 .002

Note: Dependent variable is ECOG PS.
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CHAPTER FIVE
DISCUSSION

This study was designed to characterize the symptqrarience of patients
receiving EGFRI therapy and to describe how thgeeence affects key outcome
variables, including quality of life, performancedapsychological status. Patients with
solid tumors including lung cancer, colon cancegdand neck cancer, and breast cancer
who were receiving an EGFRI for at least four weskse included in the sample. This
chapter will review the key findings from this syydhighlight new data, and integrate
this information with current knowledge on this imp

The theory of unpleasant symptoms guided the cdincepnd design of this
study. In this model, the symptom experience ésveid as multidimensional,
encompassing aspects of distress, quality, inteasid timing. Consideration is given
within the model’'s framework to the coexistenceswyiptoms and their collective impact
on performance, as well as to the idea that symgtoay both influence and be
influenced by the interaction of situational, psyidgical and physiologic factors.
Performance in this study was conceived broadigdlude the dimensions of quality of
life, psychological status and functional performean The collective impact of
symptoms (as symptom clusters) on these outcome&xored. Three symptom

clusters were identified, including one that islvestablished in the literature, a novel
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dermatologic skin and hair cluster likely related&GFRI therapy, and a third cluster

similar to another well-established cluster, butven additional mucocutaneous
component that is also related to EGFRI therapy.
Study Aim 1

Describe the symptom experience (symptom frequarmttyistress) of patients
receiving EGFRI therapy.
Symptom Experience

An extensive symptom battery, the MSAS-SF (adapted$ used to capture the
most common and distressing symptoms associatbdB@FRI therapy, using the past
seven days as a time frame. The instrument indi@@esymptoms, and participants were
asked to select the symptoms that they experiemeedthe last week, and to indicate
how much the symptom distressed them (physical symg) or how frequently the
symptom occurred (psychological symptoms). Padicis were also asked to identify
any symptoms they were experiencing that did npeapon the instrument.

As noted in chapter four, several symptoms knowoctur with frequency in
patients taking EGFRIs were added for the purpok#ss study. Although all
symptoms were endorsed by some patients, the symsptwat were selected by over 40%
of participants are discussed below. The EGFRRldermatologic quality of life
instrument specifically designed for use with EG$;R¥as also used to gain an additional
understanding of the symptom experience, and willliscussed in the section on

outcomes.
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Most Frequently Identified Symptoms

The most frequent symptoms identified by over 4@G%aticipants includedry
skin lack of energy, dry mouth, changes in skin, fegBadchanges to fingers or toe
nails, worrying, diarrhea, feeling drowsy, problems wattxual interest or activity,
changes in facial hair growttdifficulty sleeping, feeling nervous, numbnessiogling
in hands or feet, and feeling irritable. The naistressing or prevalent symptoms were
dry skin lack of energy, worryingzhanges to finger and toe naifgroblems with sexual
interest or activity, changes in skin, dry mouteling sad, diarrhea, feeling nervous,
feeling irritable, ana&thanges in facial hair growth.

These symptoms differ substantially from the typszt of symptoms associated
with cancer treatment. Recognition of the uniquastypm profile of the EGFRIs by
health care providers is essential. Recentlypfalg a systematic review of the
literature and consensus process, a panel of expaemmended a set of 12 symptoms
to be included as patient-reported outcomes faraai trials. The group recommended
that fatigue, insomnia, pain, anorexia, dyspnegnitive problems, anxiety, nausea,
depression, sensory neuropathy, constipation ardhéia be included in this dataset
(Reeve et al., 2014). Approximately half of thegmgtoms are not relevant in to this
study, but they are symptoms that have been prarhinencology care for a prolonged
period of time. Whether all patients are bestaseivy this core set of measures remains
to be evaluated, and this study suggests thatitradily important symptoms may still

be important, but are being eclipsed by the sitectf of new treatments.
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Symptom prevalence and distress studies in ong@oglimited by the

instruments used to measure them, and most obiinenon symptom measurement
batteries do not include symptoms relevant to eteept receiving EGFRI therapy. This
same scenario probably applies to other novel agenwell, so practitioners, educators,
and researchers should be aware of this when rexgeand adopting assessment tools
and instruments for research, as well as when ttimgthe literature for patient
management issues.

Participant-identified symptoms. Eleven participants responded to a question
asking them to list other symptoms that did notespn the study questionnaire. Two
participants mentioned severe dry eye, with onerit@ag it as very distressing and
another noting that in interfered with vision, cadi®lurring and required the use of
artificial tear drops and eye ointment at nighhhe@articipant described “swollen eyelids
with oozing quasi liquid that hardens into a dnysty” and that was painful to remove.
Another noted excessive nasal mucous that hardateed crust that was also painful to
remove. The additional symptoms identified by pgstints are similar to responses
provided in an evaluation of the EGFRI-18, whersaharusts and eye sensitivities were
also among several additional suggested by pat{Boisrs-Doets et al., 2013). These
findings point to the need for possible ophthalngaiamr oncodermatology referral for
patients receiving EGFRI therapy.

Several items appeared on the instrument but wedteratood differently by

participants, so they were suggested as additiocisiding “fatigue” (lack of energy),
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“rash” (changes in skin), and “changes to my eyelfqchanges to hair growth on my

face. Other physical symptoms each mentioned by @amgcpant included occasional
long bone pain at night, lip swelling quite a lind feet hurting in the morning. Finally,
one participant offered “I don’t know what | am ga@ged to be doing with my life.
Uncertainty, | guess.” This comment underscoresettistential plight of the patient with
advanced cancer, and draws attention to the neadidi@ss not only physical, but
psychological symptoms as well in assessment,aradgesearch related to oncology
patients.

Additional work is needed to identify an optimat séitems to measure the
EGFRI symptom experience, as the current studyucagiimost, but not all relevant
symptoms. In future research on EGFRIs, more expéference to a rash that is more
specifically described would be beneficial, rattiem addressing it generally as changes
in skin. Additional symptoms such as eye changescamsting, changes in eyebrows,
and nasal crusts should also be included. In tesgmt study, more general items
(changes to skin and changes to hair growth onaog)fwere chosen in an effort to
minimize the number of variables, but they mayhmote fully captured the nuances of
the dermatologic toxicities experienced by patiehtgure studies could continue to
refine the list of symptoms relevant to EGFRI tipgraand to explore the validity and
reliability of a revised MSAS instrument, the MSASFRI.

Study Aim 2
Describe the quality of life, functional performanstatus and psychological

status of patients receiving EGFRI therapy.
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As described in chapter four, participants in gtigly reported reasonably good

quality of life, functional performance status ggychological well-being. The impact of
EGFRI therapy on these outcomes was not consistihtthe most significant effects
seen on dermatologic quality of life and psychatagivell-being, so these are areas that
should be explored further.

Various instruments should be compared in ordetdntify the optimal
measurement strategy for these outcomes. Whdtadt@FRI-18 is the best
dermatologic quality of life instrument for thistpant population remains an open
guestion, so comparisons with other tools are sstgde Future studies could compare
the relative merits of the Skindex instruments wiita EGFRI-18 in order to establish an
optimal dermatologic quality of life measuremematgy in the setting of EGFRI
therapy. The MHI-5 is a simple instrument that doog used more frequently in the
clinical setting, and could also be compared t@oihstruments that assess
psychological distress.

Study Aim 3

Identify any co-occurring symptoms or symptom ehsgsin patients receiving
epidermal growth factor receptor inhibitors.
Symptom Clusters

Data derived from MSAS-SF (adapted) provided thesbfor identification of
symptom clusters using exploratory factor analysithree cluster solution was
identified, including one symptom cluster similarathers previously identified (a

psychological-cognitive cluster), a novel clustesgibly related to treatment
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(dermatologic skin and hair cluster) that has re&rbpreviously identified in symptom

cluster research, and a third cluster similar svimusly described clusters (lack of
energy, difficulty concentrating, feeling drowsyjthwith a mucocutaneous component
(dry mouth and other changes to fingers and todgsgh may reflect the impact of
EGFRI therapy and is labeled as a mucocutaneoufatigde cluster. The symptom
clusters are identified here both by their factemiber, indicating the order in which they
were identified by factor analysis, and the desi@name given to them to characterize
the symptoms that grouped together. All threeheke clusters must be replicated using
a larger sample and a longitudinal design.

Factor 1, th@sychological-cognitive clustecomprised of feeling irritable,
feeling nervous, worrying, feeling sad, difficultgncentrating, and “I don’t look like
myself,” is similar to clusters described in othark, as stated in chapter four. Although
there are several similar clusters described iditi@ture, they are not identical, largely
due to differences both in instrumentation (insteats with fewer or different
symptoms) and in the sample (e.g. all breast carat@nts). These psychoneurologic
clusters often include sleep disturbances, asagedinxiety, depression and other mood-
related symptoms. However, despite some variatigpecific symptoms, this type of
symptom cluster does seem to be prevalent andstensacross many different studies
(Kirkova, Walsh, Aktas, & Davis, 2010; Jiménez ket 2011; Kirkova, Aktas, Walsh, &
Davis, 2011; Yennurajalingam et al., 2013; Thontaa.e2014), and is consistent with

the experience of living with advanced cancer.
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Researchers have theorized that clusters inclughmgtional or behavioral

symptoms and general sickness symptoms may bleudttile to underlying
psychological or neurological dysfunction (Kim, Bavick, Fang, & Miaskowski, 2012),
with the suggestion that a common biological pathwsach as proinflammatory
cytokines, the hypothalamic-pituitary-adrenal asystem and the 5-HT system, may
contribute to the development of these symptoniskngss symptoms have been linked
to cytokine neuroimmunologic mechanisms (Lee e8l04; Myers, 2008), as has been
demonstrated in the animal model, with comparisitragvn to the responses seen in
oncology patients (Cleeland et al., 2003).

Although definitive work in this area remains todmnducted (Dantzer, Meagher,
& Cleeland, 2012), those experienced in caringofarology patients recognize that these
symptoms often cluster together. Symptoms sudhtagie, reduced appetite, sleep
disorders, and altered mood and cognition may la¢eakto the expression of
inflammatory mediators that can affect the braid #re subjective symptom experience
(Dantzer, O’'Connor, Freund, Johnson, & Kelley, 20@82ginning evidence that EGFRIs
play a role in cytokine regulation has been pulelisi{Paul et al., 2014). In vitro work in
EGFRI-treated head and neck cancer cells suggdsie@EGFRIs are associated with the
production of proinflammatory cytokines, but theananisms for this need to be more
fully explained and then explored in the clinicattsxg (Fletcher et al., 2013).

Factor 2, a possibly treatment-relatBetmatologic skin and haglusterhas not
been described before in symptom cluster reseasicly factor analytic procedures.

This cluster includes dry skin, changes in eyelsshair loss, changes in facial hair
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growth and other changes in scalp hair. Notabli,a@nges and changes in fingers and

toes did not correlate with the other symptomdia tluster, which is an unexpected
finding. As noted in chapter four, other treatmesitited and diagnosis-related symptom
clusters have been described, but no EGFRI-reldtestiers have yet been identified
using factor analytic techniques or any other stial approach. This work represents
the first documentation of a symptom cluster thpgdears to be associated with EGFRI
therapy, and this finding should be replicated larger sample.

Other treatment-related symptom clusters have pemnously described in
various patient populations (Honea, Brant, & B&Q7; Kirkova et al., 2011), such as
in patients receiving chemotherapy (Aprile, Ramé®iefe, & Sonis, 2008; Yamagishi,
Morita, Miyashita, & Kimura, 2009; Hockenberry ¢t, 2010; Baggott et al., 2012);
chemoradiation (Wang et al., 2006) and radiati@napy (Kim et al., 2009b; Kim et al.,
2009a), but not in patients receiving EGFRIs. Tmeat-related clusters have also been
identified in patients with breast cancer (Kim, 8arick, Tulman, & McDermott, 2008);
in head and neck cancer, with symptoms includingpdermatitis, dysphagia, pain, taste
disturbance, fatigue, radiomucositis, and dry mdXiho et al., 2013); in patients treated
with specific therapies for liver cancer, as evidehby a gastrointestinal symptom
cluster with higher severity scores (Wang, O'ConXor, & Liu, 2012); with brain
tumors, including a language cluster and a moostef(Gleason, et al., 2007);and in
patients with prostate cancer where bowel and lelagigmptoms were observed

(Maliski, Kwan, Elashoff, & Litwin, 2008).
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Factor 3a mucocutaneous and fatigue clustacludes dry mouth, other changes

to fingers or toes, feeling drowsy, lack of eneagyl difficulty concentrating. While lack
of energy, dry mouth and psychological symptomseHaxg been documented in
oncology patients, skin and nail changes have eehftommonly reported in previous
work. Skin, hair and nail issues, as well as mutareous symptoms, have emerged as
key problems for intervention in this populationpattients, so their inclusion in a
symptom cluster is an important finding. Asidenfrthe symptonother changes to
fingers and toesclearly linked to EGFRI therapy, this symptomstér could also be
related to the same proinflammatory mechanismsritbestabove in the discussion on
Factor 1.

Others have described similar clusters (withoutctenges to fingers or toes) that
include feeling drowsy and lack of energy, albattveome variation in the symptoms
secondary to instrumentation. Similar fatigue-mtlatlusters have included lack of
energy, feeling drowsy, difficulty sleeping, profmig with urination, feeling irritable
(Kim et al., 2009a); pain, lack of energy, feelohgwsy, difficulty sleeping, and sweats
(Kim et al., 2009b); fatigue, sleep disturbanceklaf appetite, and drowsiness (Chen &
Tseng, 2006); fatigue, weakness, anorexia, lagnefgy, dry mouth, early satiety,
weight loss, and taste change (Walsh & Rybicki,@08adness, dry mouth, drowsiness,
shortness of breath, sleep disturbance, appetiteges, fatigue, pain, and numbness

(Wang, Tsai, Chen, Lin, & Lin, 2008).
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Findings Contrary to Previous Studies

Contrary to previous work in symptoms clusters (C&eLin, 2007; Fan et al.,
2007; & Skerman, Yates, & Batistutta, 2012), gastsestinal symptoms were not
reported by a majority of patients, and no appeititgastrointestinal symptom cluster
was identified in the present study. In previowsles, an array of different
gastrointestinal clusters have been documenteeh aitluding nausea and vomiting,
lack of appetite, feeling bloated, dry mouth, cremn the way food tastes, and similar
symptoms (Cherwin, 2012), often associated withmadteerapy or radiation therapy.
However, in the present study, the majority of guats did not receive concurrent
chemotherapy.

Dry mouth was a very prevalent and distressing sgmgor participants in this
study, experienced by over 57%, and ranked fiftistress. However, it did not seem to
cluster with other gastrointestinal symptoms. Altgh diarrhea and changes in the way
food tastes were experienced respectively by 481238.3% of participants, these
symptoms also did not correlate strongly with oth&strointestinal symptoms, or even
any other symptoms at all as they were not retaiméakctor analysis.

Other symptoms long associated with cancer theiaplding weight loss, lack
of appetite, nausea, mouth sores, constipatiohnfekloated, and vomiting, also did not
occur in a majority of participants. Perhaps ¢h@sdings may be a function of the
smaller sample size, so it is possible that wikkrger sample, such symptoms would
have emerged with greater frequency. However Migtion from previous research is

likely explained by the prevalence of targeted dpegs in this sample, with only 19
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participants reporting that they were also recghadditional therapies, as described in

chapter four, and of this group, only 8 were reicgj\drugs classified as chemotherapy,
while two reported receiving concurrent radiatibarapy.
Study Aim 4

Explore the relationships between any identifiethstypm clusters and key
variables, including gender, age, primary canceagtiosis, EGFRI, and the outcome
variables of quality of life, functional performamand psychological status.

No consistent relationships were identified betwaey demographic or clinical
variables, although the distress and prevalensewral symptoms did vary on the basis
of gender, primary cancer diagnosis, and speciB&REI therapy. For example, dry
mouth was most distressing in head and neck amdemthl cancer patients, who are
likely to be receiving MOABSs, and diarrhea was mooenmon in breast cancer patients
who could be taking lapatinib. Gender played a with regard to some symptoms. Men
reported more symptoms, and were more likely tondgack of energy, dry mouth,
problems with sexual interest or activity and dkynswhile women were more likely to
report worry. The finding with dry skin is intetes), and may suggest that men are less
likely to apply lotions and creams as part of ne@tskin care, so they may need to be
educated to do so.

Symptom Clusters and Outcomes

The relationships between the identified symptonstelrs and the outcome

measures were explored to determine any differmgpict of symptom clusters with the

intention of generating hypotheses for further exggion. This study is among the first
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to explore how symptom clusters, including a neigntified symptom cluster, affect

quality of life, psychological status, and performa. Although the findings here are
preliminary, it appears that different symptom tdus can impact outcomes to varying
degrees. Identifying those symptom clusters thediterthe most negative impact on
performance and other outcomes would be benefmigdatients.

For example, the association between the psychologgnitive symptom cluster
and adverse psychological status should be condirpr@viding evidence of the need for
more widespread implementation of psychosocialvetetions for patients with cancer.

The effect of symptoms on performance, as postliiat¢he theory of unpleasant
symptoms, was demonstrated by a patient commdattiely the unique impact of
dermatologic symptoms associated with EGFRI thegpThis narrative offered by a
participant highlights the distress and inconveogeof both skin and nail issues, and
underlines how performance of everyday activitied gecreational pursuits can be
affected:

The problem with my fingernails sometimes gets & that | cannot use a knife

and fork. The limitation of having to stay outtbé sun has resulted in my giving

up golf, biking and vacations at beach. | run fribia sun and must wear a hat at

ALL times. | find this very confining.

Other studies have demonstrated a negative impactigroups of patients with
high levels of predetermined symptoms on functictaius and quality of life
(Miaskowski et al., 2006; Pud et al., 2008; Doddlet2010), but these studies explored
an a priori symptom cluster of fatigue, sleep distmce, depression and pain. For

example, Miaskowski et al. (2006) found that intiggvants reporting “all high” levels of

symptom severity for pain, fatigue, sleep distudeaand depression reported a lower
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quality of life and lower functional status in coadt to those who reported less symptom

severity. Future studies with larger samples cewvlluate high, moderate and low
distress in symptom clusters to explore the impaabutcomes. To some extent, this
was addressed by comparing symptom cluster menbénrsse without the symptom
cluster, but this work could be extended.

Future work in this area could also address thee&ptnof the sentinel symptom,
which is defined as a candidate symptom that heitalel presence of a symptom cluster
(Brown et al., 2011), and could further explore tbke of age and gender. Based on the
factor loadings in the present study, the symptohiseling nervous, dry skin and
changes to fingers and toes could be possiblersgisiymptoms that could signify other
symptoms that cluster together. Assessment sieatétat call attention to such sentinel
symptoms could help prioritize which symptoms tou® on in clinical encounters.

Limitations

This exploratory study is a preliminary work, arsdsaich, has several significant
limitations, but perhaps the most relevant to &bdity is inherent self-selection. The
“passive” study recruitment strategy could resukelection bias affecting the findings.
When respondents opt in to research, there mayeiexisting differences between study
participants and others who either choose not ticgzate or who are unaware of a
study. However, participants may be more likelgétf-select when the research is about
something that affects them. Women are more likelgomplete health-related surveys

(Eysenbach & Wyatt, 2002), which is reflected ia #iudy sample. Specific issues

www.manaraa.com



143
related to the sample characteristics that imgect/alidity of this study are outlined

below.
Sample Characteristics

A number of sample characteristics in this study tmait applicability to the
general population of patients receiving EGFRI apgr including sample size,
educational status, social engagement, performstates, and gender.
Small Sample Size

Because a larger sample size (n =100) was soughstudy primarily used a
web-based survey. This approach was designeditiete recruitment and study
enrollment from a broad population, and the majd80%) did complete the study
online. Participant recruitment occurred over ven month time frame, and multiple
direct and indirect recruitment strategies werkzetil. Recruitment materials were
posted at multiple sites online, on a study we, sihd at cancer support locations; letters
explaining the study and research flyers were rdddea large number of practitioners.
Despite multiple study recruitment procedures @reextended time period, however,
the desired sample size could not be accrued,sonthy limit both the internal and
external validity of the study.
Performance Status

Even with advanced disease, most participants welleenough to use a
computer or to complete a paper survey. In additimost reported a good performance
status, so the findings of this study are applieablpatients with a similar performance

status and may not reflect those whose performanm@mpromised by illness.
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Participants who completed the study online werk ev®ugh to use technology to

access information and support; those with a lidhgerformance status may not have
spent the time online that would lead them to stedyuitment materials, or they may
have begun the study, but did not complete itdditzon, those who received recruitment
flyers from their health care provider may alsoénhad a better performance status, as
sicker patients may not have been told about tinadyst
Race and Ethnicity

As this was an exploratory study, questions abacg and ethnicity were not
included. In future work, this information, alongth skin phenotype, could be included.
There is a possible link between skin phenotypeiacr@ased skin toxicity (Lacouture,
2006), as noted in chapter two. At least one studygests that erlotinib skin toxicity is
associated with skin phenotype (Luu et al., 2044 );onsideration of this patient
characteristic could be an area for additional stathted to EGFRI-related skin
symptoms.
Educational Level and Access to Technology

Computer literacy and greater comfort with onlilcé\aties may be associated
with educational level, so it is possible that shedy sample was self-selected with
regard to comfort with online activities, impactitigg external validity of these findings.
Although a recent survey suggests that over 80#%etUS population uses the Internet,
including an equal number of men and women, thexevariations in terms of utilization
with respect to age, educational level, ethnictyd household income ("The Web at

25.," 2014). Participants in this study were hygbdlucated, with most reporting a
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college education, so findings may not apply testhwith less education or less

computer literacy.
Support Group Engagement

Because study information was posted in varions@asupport groups and in
cancer support settings, the study may also beditsreflect the experience of
participants who are more socially engaged ratiemn those who are isolated and not
connected to live or online support groups. P&iarho participate in support groups
have been described as more likely to be femalenger, educated, without a partner,
and with more formal support than those who dochobse to participate in such groups
(Grande, Myers, & Sutton, 2006). With the exceptd partner status, this sample
reflects these characteristics.

Although the research on support group engagementonsistent, what is
available suggests that a minority of patientsesp an interest in becoming engaged
with support groups of any kind, whether live otina (Van Uden-Kraan et al., 2011).
A recent study reported that only about one-thirtliog cancer patients planned to
participate in support groups (Xu et al., 2014)jlevanother survey of NexCura panel
participants indicated that only about 25% of paseparticipated in support groups
(Morse, Gralla, Petersen, & Rosen, 2014). As dfted sample was drawn from a
population of patients who agreed to be a parhajrdine research panel (inactive as of
this writing), it is likely that this estimate isgh and far fewer patients actually do
participate in cancer support groups. Many ondituglies utilize panels for recruitment,

and this option was explored with the current stumly was cost-prohibitive. With
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funding, a more purposeful sampling strategy cdaddmplemented to reflect

demographics of patients receiving EGFRI theraycesthis study was launched,
additional options for research participant recnaiht have become available, and could
be used in the future.

Cross-Sectional Design

Consistent with the descriptive nature of this gfuadcross-sectional design was
used, so changes in symptom clusters over time marassessed. The natural course of
symptoms associated with EGFRI therapy may evoles time, so this snapshot of the
patient experience does not characterize its chgrgpurse. The temporal evolution of
EGFRI-related symptoms is discussed below.

Skin changes.Skin changes, such as folliculitis, are monomorpiggesting
that lesions develop simultaneously at a poininret(Sinclair, 2014). Palliation of these
changes in order to enhance adherence to therappenassential to optimal treatment
outcomes. More experience has been gained witthglagtic treatment, so it is possible
that patients in this study benefited from the ssfed therapies. Over half of patients
reported using a special cream, and about one-tiididated that they were receiving a
medication for treatment of skin changes.

Dry skin. The onset of dry skin (xerosis) often occurs dfer weeks of
therapy, but will increase over time as therapytioors, with almost all patients
demonstrating this symptom after six months ofttnest (Lacouture & Lai, 2006;
Mitchell, Perez-Soler, Van Cutsem, & Lacouture, 200sio et al., 2009; Sinclair, 2014).

Because the study was cross-sectional, the exteiny akin experienced by patients
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receiving EGFRI therapy in this sample may be uestenated. However, it is the most

commonly occurring symptom reported, experiencedtmut 70% of participants.
Utilizing a longitudinal approach, this percentageilld be significantly higher.

Nail changes.Incidence of paronychia also increases over timeéasl changes
could be more prevalent in with a longitudinal tifreeme (Chanprapaph et al., 2014),
and may be a more distressing and frequent symasotime on therapy increases.

Hair changes. Hair changes are considered a late toxicity andavalso be
more pronounced after several months of therapgréfare, hair changes could become
a more prevalent symptom over time, a finding thaitild be noted with a longitudinal
study design. Patients treated over six monthsréxpce many different changes to hair
texture and growth, as well as alopecia that ctatifhe scalp and other areas of the
body. Although well over a third of participantgogted various changes in hair growth,
the frequency of these changes could also be gigntfy greater over time.

Interestingly, there is a tendency for hair groeththe face to increase, particularly in
patients who receive erlotinib, as well as for gfesto occur in eyelashes, with most of
these changes occurring between 4-8 weeks of tharagp persisting over time (Wu et
al., 2011).

Given the changing nature of the symptoms assatiwitth EGFRIs, whether the
impact of these symptoms on quality of life, funo@l performance and psychological
status would be different over time is a questtat tould be pursued in future research.
All of these outcomes could be positively impadbgdsuccessful therapy, as well as

adversely affected by failing therapy, so a lordjital time frame would capture these
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changes. In addition, more research about basiogephic variables, such as age and

gender, could reveal new insights into the sympgéaperience in patients treated with
EGFRIs.
Measurement Issues

In this exploratory study, a key aim was to descthe symptom experience of
patients receiving EGFRIs. The MSAS-SF was adajatéaclude additional symptoms
associated with EGFRI therapy, including dry skimanges to my finger or toe nails,
changes in hair growth on my face, other changssap hair, changes in my eyelashes
and other changes to my fingers and toes. Thetsasdlicate that the EGFRI symptom
experience differs from that traditionally assoethtvith cancer therapy. Many of the
symptoms listed on the original MSAS-SF were ntéced by respondents to this
survey, and future studies might include fewer geeliminating those experienced by
few patients. Additional items, as suggested byigpants, could include dry eyes, eye
discharge and crusting, changes to eyebrows, chdadwir texture, eyelid changes,
itchy scalp, rash and nasal changes.

In preparation for this study, the Skindex instemnts were reviewed for possible
inclusion in the study (Chren, Lasek, Quinn, Most&wZyzanski, 1996; Chren et al.,
1997; Chren, Lasek, Sahay, & Sands, 2001). ASknedex instruments were not
specific to this type of oncologic therapy, and evdesigned for quality of life
measurement in general dermatologic practice, stnuiment specifically designed for an

oncology population was selected instead. It wingdnteresting to revisit these
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instruments and evaluate them against the FACT-H@BRN measuring dermatologic

quality of life in patients receiving EGFRIs.
As noted in chapter four, the items in the EGFRk&Rcted by most participants
were included in the Physical subscale (e.g. “Mn sk scalp itches,” “My skin or scalp

feels dry,” “My skin or scalp feels irritated,” “ieyes are dry.”) or reflected a response
to a physical symptom (“I am bothered by hair 9ss.
Implications for Nursing

Practice

This exploratory study of the symptom experiencpaifents receiving EGFRIs
represents the first attempt to more fully chamdmtéethe multidimensional effects of this
treatment on the whole person and not just on Bkiin, and nails. Previous work has
been focused primarily on dermatologic side effettseatment while performance,
quality of life and psychological well-being havetiibeen holistically assessed (White et
al., 2011). The present study underscores thatuth skin, hair and nail changes are
prominent components of this experience, other $gmp may also be frequent and
patients would benefit from thorough, systematgeasment and from effective palliative
and preemptive management. With an average oyrhptems reported by patients in
this sample, the question is raised as to whetirécians are addressing that number of
symptoms in the course of routine care, and if hoty are patients navigating their
symptom experience?

As part of the recruitment process for this studginy patient support and

information sites were visited by the research@€ommon topics of conversation on
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these sites included rash and other skin, nail haidchanges, with patients exchanging

suggestions and their own experiences. Some nmeatithat their nurse or physician
provided guidance to them, but many were turnintpéowisdom of experienced group
members for practical suggestions. If this is ehgattients gather their self-care
information, that may be empowering to patients,ibdoes reflect possible missed
opportunities for nursing care to guide patientevmlence-based care management
strategies.

Consistent with exemplary oncology nursing practic#istic assessment of the
patient experience should be the basis of compsaepatient care that incorporates
multiple disciplines. Identification of co-occurgrsymptoms or symptom clusters should
be a priority in order to streamline and deliverecanore effectively and economically.
Nurses should be aware of the most common and ¢isé aistressing symptoms
experienced by patients, and should be aware afdheept of symptom clusters and
how to assess them.

This study suggests that outcomes such as qualite operformance and
psychological status may be impacted differentlyesteling on the constellation of
symptoms, or symptom clusters, that patients magxiperiencing. An awareness of the
impact of symptom clusters on specific outcomesgrade busy practitioners to provide
tailored and pre-emptive support, education andnsahagement strategies for patients
based on their symptom experience.

Psychosocial assessments, in particular, shoulchtertaken with all patients

receiving these therapies. The first factor to yaeén factor analysis procedures was the
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psychological-cognitive cluster, which suggests gaients on EGFRI therapy should be

evaluated as to their psychological status actes$réatment continuum. A variety of
brief screening tools for assessing anxiety, dejowasand psychological status are
available, and their implementation at various along the EGFRI therapy trajectory
could help identify patients with issues relategpsgchological status.

Nursing interventions for the psychological-cogretcluster could include a set
of interventions such as skin toxicity managemerd.(antibiotics and topical therapies),
cognitive behavioral strategies (Wagner & Lacout@@07), a telephone or online
support group, a sleep hygiene plan (pharmacokgicnon-pharmacologic), a plan for
energy conservation, and an exercise program. arttisipatory guidance would be an
improvement over the prevailing standard of carelvkends to focus primarily on skin
issues, which if severe enough, might generatéearaé for dermatologic care or
psychological support. Helping patients to contitherapy through enhancing their
coping skills and by addressing symptoms and aatamtguality of life issues could
improve adherence and the effectiveness of tredatmen
Education

A paradigm shift in the education of oncology nsraeembrace a wider range of
treatment-related symptoms is underway and shardrwe as new therapies emerge.
Competency in the assessment and management phakimnd nail changes, as well as
other symptoms caused by EGFRIs, should be fostersettings where EGFRIs are
included in patient treatment plans. In additwider dissemination of the recommended

management strategies for EGFRI side effects isgsary. Although some patients
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require referral to dermatologists, nurses workihthe top of their licensure are capable

of making patient self-care recommendations, as agehdvising patients about over the
counter products, as long as they have partiaipateontinuing education and
professional development regarding these symptomagement strategies. When
medical management is necessary, the astute namdgednstrumental in making timely
referrals.

Patient education materials highlighting proacByeptom management and
preventive care strategies should be includedartgaching materials for patients who
are receiving EGFRI therapy. As each individualgrdtmay have varying needs based
on occupation, social roles, activities of dailifig, and lifestyle considerations, nurses
should be attuned to how high frequency and higidiressing symptoms may impact a
given patient and should augment patient educaiiocordingly. For example,
individuals who use their hands frequently in thveark, such as homemakers, nurses or
other health care workers, massage therapistaurasit workers, clerical and retail staff,
hospitality and service workers, mechanics andrstfas well as those who enjoy
hobbies requiring manual work like gardening ohifig), are at particular risk for
exacerbation of EGFRI-related issues.

Research

Skin, hair and nail changes are frequently expegd by patients receiving these
therapies, but evidence-based therapies are latkingany of the symptoms. Dose
modifications and therapy interruption may occuaisignificant number of patients

(Boone et al., 2007), so optimal preventive and agament strategies will provide a
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basis for optimal therapy. Most recommendatiomEBFRI symptom management are

anecdotal in nature and have not been rigoroudiuated, with some exceptions.

The Multinational Association for Supportive CaneGancer (MASCC) Skin
Toxicity Study Group recently published clinicabptice guidelines for the prevention
and treatment of dermatologic toxicities (Lacoutetral., 2011). Although some of the
guidelines are based on research, other recommenslaire based on expert opinion and
panel consensus due to a lack of relevant studiesioted by MASCC, data from other
similar skin conditions provided the basis for sam@mmendations; as a result, it is
entirely possible that outcomes from these treatsneray not be optimal for the
dermatologic changes caused by EGFRIs. As a resatty opportunities for
interventional and comparative effectiveness triafaain.

Nurses have long managed patients’ skin conditiand,oncology nurses have
claimed symptom management as their forte. Siatienqs report itchy, dry, flaky and
irritated skin, changes in hair, and changes igeiis and toes frequently, nurse-led
protocols to ameliorate these symptoms should briated in partnership with
practitioners with dermatologic experience. Whilany of the interventions suggested
by MASCC are pharmacologic agents, many are ndgams including dermatologists,
advanced practice nurses and oncology nurses colifdborate on research evaluating
these treatments. Such interdisciplinary work wdagdan ideal approach to generating
evidence-based care protocols. Implementationruddd, longitudinal research is also

essential in order to document not only the trajgcof the symptom experience of
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patients receiving EGFRIs, but also to determinégd points for intervention across

the treatment continuum.

In a sample of colorectal cancer patients receipagitumumab and combination
chemotherapy, a pre-emptive skin treatment regithanincluded skin moisturizer,
sunscreen, topical steroids, doxycycline, and arc&ibnal video aimed at minimizing
skin irritation, was compared to a reactive treattpeotocol. Participants kept a diary of
symptoms that also recorded treatment complianaedqliture, Mitchell, et al., 2010).
Results indicated that patients receiving the pngteve regimen experienced a
significantly lower rate of %srade 2 or greater skin toxicity (29% vs. 62%heTeactive
treatment group demonstrated a greater declinaaititg of life scores. Although this
regimen only evaluated one EGFRI, the findingsesreouraging and might be evaluated
with other therapies. Interestingly, diarrhea &k® lessened in the pre-emptive
treatment group, most likely due to treatment vathantibiotic, providing an example of
how a set of interventions could target multiplenpyoms.

Cognitive-behavioral strategies that address tlgeldogical impact of
symptoms associated with EGFRIs could be evaluatedllaboration with
psychologists and social workers as a strateggdoess multiple symptoms, such as
those represented in the psychological-cognitiuster. Cognitive-behaviors skills can
help patients to cope with physical discomfort, ate with mood-related symptoms
(Wagner & Lacouture, 2007), such as worrying ofifgenervous, and could impact
overall performance outcomes as well. Specifiategiies, such as symptom reframing

and positive imagery, have been described (Wagneaduture, 2007).
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As noted in the discussion on Factors 1 and 2 ceapbn of the underlying

mechanisms of the psychological-cognitive clustet the general sickness cluster,
including the role of cytokines, is an area foufetresearch.
Conclusion

In summary, this study has added to nursing scienseveral key areas. First,
the symptom experience of patients receiving EGFRtsbeen more fully characterized.
Evidence has been presented that those patientsewbive EGFRI therapy experience a
significant symptom burden related to their disesse treatment that includes
dermatologic symptoms, but also includes a wideetyaof other symptoms that require
assessment and management, such as mood andvafagtiptoms. Not all symptoms
that are common in the oncology patient populati@relevant in these patients, and
other symptoms that are less well recognized casecdistress and impact performance.
In addition, psychological symptoms should be as=kas they are commonly
experienced by patients receiving EGFRIS. Futurkwbould include updated
symptom instruments that incorporate high frequesyeyptoms associated with specific
therapies.

Secondly, three symptom clusters have been idedtifi this patient population:
a psychological-cognitive cluster, which can impagychological status; a treatment-
related dermatologic cluster with skin and hairrges that has not been previously
identified as a symptom cluster; and, a mucocutanend fatigue cluster which can
affect performance and elements of QOL and whiclugted a treatment-related

symptom not previously included in similar clustérbe identification of these symptom
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clusters offers an opportunity to explore interi@mg that impact more than one

symptom and which may enhance care while reduastsc

Finally, the theory of unpleasant symptoms (TOU®yjaed a multidimensional
infrastructure for the measurement of symptomsthail impact on outcomes in patients
receiving EGFRIs. In the TOUS model, a synergistiect occurs when several
symptoms are experienced simultaneously and havdtiplicative effect (Lenz et al.,
1997). Interaction between and among concurranpsyms resulted in different
impacts on outcomes, supporting a basic premisigeafnodel. In addition, the notion
that psychological symptoms should be includedhéenrhodel, separate and apart from
psychological influencing factors, was enhancedugh this work. Future work can
explore and test whether interventions aimed athpslpgical symptoms can ameliorate
or modify other symptoms and the subsequent petgono@ outcomes experienced by
these patients.

Future studies should include larger samples,leguabers by gender, and a
longitudinal design in in order to confirm the findgs of the current study. Because there
were variations in symptoms experienced by patierusiving TKIs vs. MOABS, future
studies could compare symptom clusters betweee tesips in order to further refine
identified symptom clusters and to enhance taippahsymptom management
interventions. Careful evaluation and comparisomstfruments to assess symptoms in
this group of patients should be undertaken, sspossible that the ideal instrument does
not exist, and could be developed or further refimefuture work. Evaluation of the

available instruments for dermatologic quality ité is recommended. In addition, more
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comprehensive assessment of patients receiving E3FRuld be undertaken in order to

identify effects of therapy on psychological staansl all facets of quality of life. Care
management strategies for skin, nail and hair ceasgould be evaluated in

interventional studies that include both physiotognd psychological assessments.
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N = 5€ Mean Std. Deviation
Dry skin 1.757 1.4902
Lack of energy 1.657 1.3802
Worrying 1.607 1.2746
Changes to my finger or toe nails 1.429 1.4925
Problems with sexual interest or activity 1.429 1.6552
Changes in skin 1.414 1.3814
Dry mouth 1.386 1.4269
Feeling sad 1.357 1.1666
Diarrhea 1.286 1.5077
Feeling nervous 1.232 1.1907
Feeling irritable 1.196 1.1349
Changes in hair growth on my face 1.100 1.3522
Changes in the way food tastes 1.057 1.3991
Difficulty sleeping 1.029 1.2646
Numbness/tingling in hands/feet 1.000 1.3495
Hair loss 971 1.4206
Changes in my eyelashes .929 1.3796
Other changes scalp hair .929 1.3014
Feeling drowsy 914 1.1760
Difficulty concentrating .829 1.2009
Weight loss .786 1.2440
Itching 757 1.1459
Cough 729 1.1342
Pain .700 1.1320
Other changes to my fingers or toes .686 1.2340
Mouth sores .686 1.3072
Lack of appetite 671 1.1083
Shortness of breath .614 1.1415
“I don't look like myself” 557 1.1809
Nausea 543 9167
Constipation 457 .9262
Difficulty swallowing 443 1.0110
Dizziness 314 7423
Sweats .286 .7062
Feeling bloated 257 7795
Vomiting .186 .6288
Swelling of arms and legs .186 5706
Problems with urination 157 .5588
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N =55

Percent (n) Mean, SD
Physical
| am bothered by a change in my skin’s sensititaty 29 (16) 2.84 (1.36)
the sun.
My skin or scalp itches. 76 (42) 2.31(1.32)
My skin bleeds easily. 53 (29) 3.02 (1.15)
My skin or scalp is dry or “flaky.” 80 (44) 2.07 (1.35)
My skin or scalp feels irritated. 76 (42) 2.53 (1.20)
My eyes are dry. 64 (35) 2.62 (1.37)
| am bothered by sensitivity around my fingernails 31 (17) 2.51(1.43)
toenails.
Social/lemotional
My skin condition affects my mood. 35 (19) 3.45 (.899)
| feel unattractive because of how my skin looks. 35 (19) 3.29 (1.15)
| am embarrassed by my skin condition. 44 (24) 3.27 (1.05)
| avoid going out in public because of how my skin 16 (9) 3.69 (.79)
looks.
| am bothered by increased facial hair. 44 (24) 3.02(1.31)
| am bothered by hair loss. 55 (30) 2.71 (1.46)
Functional
My skin condition interferes with my social life. 18 (10) 3.29 (1.15)
Sensitivity around my fingernails makes it diffittd 47 (26) 2.96 (1.31)
perform household tasks.
My skin condition interferes with my ability to glp. 15 (8) 3.76 (.693)
Changes in my skin condition make daily life diffic 27 (15) 3.6 (.74)
The skin side effects from treatment have intederéh 29 (16) 3.55 (.84)

household tasks.
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NAME of HEALTH CARE PROFESSIONAL
ADDRESS
Dear Dr. or Nurse:
I am writing to tell you about an oncology nursmegearch study being conducted as part of my
doctoral nursing program at Loyola University, Glgjo. As an oncology clinical nurse
specialist certified as an advanced practice narsacology, | am interested in learning how to
help patients manage the symptoms associatedlveithdancer treatment. This study is an
anonymous survey that focuses ondymaptom experience of patients receiving epidermal
growth factor receptor inhibitors (EGFRIs) as part of their therapy. As you know, the
dermatologic symptoms associated with EGFRIs haemn Istudied, but less is known about the
overall impact of these treatments on the developmieother symptoms, such as pain and
insomnia, and on health-related quality of life.
I am asking for your help in identifying patienthevmay meet the following criteria:

. At least 18 years old

. Currently taking one of these medications: cetukirfierbitux®), panitumumab

(Vectibix®), erlotinib (Tarceva®), gefitinib (Irea®), and lapatinib (Tykerb®) for at

LEAST FOUR WEEKS

. Able to read and understand English
. Willing to complete an anonymous online or papevay
. NOT diagnosed with a skin condition NOT relatedremtment, such as acne

vulgaris, erythema multiforme, psoriasis, or rogace

Participation in the study would involve completioihonline OR paper instruments. The survey
instruments will take no longer than 20-30 minutesomplete. There are no interventions
associated with this study, and no blood samplethar lab work will be performed. No
personal health information or other identifyindpirmation will be collected, and participants
will not be asked for your name or the name of @amg providers.

We hope that the study will benefit future patiengiseiving these medications.

Please contact me at 224-735-1118 for questionstébe study. Several patient flyers are
included in this mailing, so if you have patientsanyou feel would be appropriate for
participation, please share this information witerh. Patients may contact me directly if they
have any questions or an interest in participading | will pre-screen them for the study.
Thank you in advance for considering this requessa$sistance in identifying patients eligible
for this study.

Sincerely,

Josie Howard-Ruben, MS, RN, APN-CNS, AOCN, CHPN

Doctoral Student, Loyola University

XXXXXXX(VM)
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The Symptom Experience of Patients Receiving Epidermal Growth Factor Inhibitors
(EGFRISs)

Would you like to be part of a nursing researchigtihat explores the symptom experience of
patients who take EGFRIs as part of their caneattnent?
EGFRIs include drugs such as cetuximab (Erbituaiitomumab (Vectibix), erlotinib (Tarceva),
gefitinib (Iressa), or lapatinib (Tykerb).
These medications are used to treat several caswelnsas breast cancer, colon cancer, head and
neck cancer, lung cancer, and pancreatic cancer.

e Are you at least 18 years old?

e Are you currently taking one of these medicatiarduximab (Erbitux®), panitumumab
(Vectibix®), erlotinib (Tarceva®), gefitinib (Irea®), and lapatinib (Tykerb®)?

e Have you been taking this medication for AT LEASOUBR WEEKS?

e Able to read and understand English?

e Are you willing to complete an anonymous onlingpaper survey?

e Are you NOT diagnosed with a skin condition NOTatel to treatment, such as acne
vulgaris, erythema multiforme, psoriasis, or rog&ce

If you answered YES to these questions, you masligile to participate in a nursing research
study.

The purpose of this trial is to create a compléttupe of the symptoms experienced by patients
receiving drugs classified as epidermal growthdatthibitors (EGFRIs). These drugs may
cause skin, nail, and hair changes, as well as sjmeptoms.

This study will explore the impact of these sympsoon patient well-being and quality of life.
To participate in the study, you will complete amoaymous survey. The survey will take about
20-30 minutes to complete.

This study is being conducted as part of a doctaeding program at Loyola University,
Chicago.

For information and to be screened for participatjgease call Josie Howard-Ruben at 224-
XXXXX or email XXXXX@luc.edu.
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Home page

The Symptom Experience of Patients Receiving Epide@nowth Factor Receptor
Inhibitors (EGFRIs)

This nursing research study explores symptoms expeed by patients who are taking
EGFRIs, and is being conducted by a doctoral ngrsindent at Loyola University,
Chicago.

We are interested in learning more about the symgtexperienced by patients who take
EGFRIs, as well as the impact of these symptontuaitity of life and well-being.

If you are taking one of these medications for eangou may qualify to participate in
this study. Please click on the STUDY PARTICIPAN®Nk at the top of this page.

If you would like more information, of you have atiens about the study, please click
on the link FOR MORE INFORMATION.

What is an EGFRI? Page

EGFRIs

Epidermal growth factor receptor inhibitors (EGFRAgse a newer kind of cancer
treatment called targeted therapy. They are usé@at several different cancers,
including breast cancer, colon cancer, head ankl ceatcer, lung cancer and pancreatic
cancer. To qualify for this study, you would hagdbe taking one of the following:
scetuximab (Erbitux)

epanitumumab (Vectibix)

«gefitnib (Iressa )

eerlotinib (Tarceva)

elapatinib (Tykerb)

STUDY PARTICIPATION page
Do | qualify?
If you meet the following criteria, you are eligéio participate in this study.

e You are at least 18 years of age.

e You are CURRENTLY taking one of these medicatiaetuximab (Erbitux®),
panitumumab (Vectibix®), erlotinib (Tarceva®), gefib (Iressa®), or lapatinib
(Tykerb®).

¢ You have been taking the medication for at least fveeks.

e You are able to read and understand English.

e You are willing and able to complete the study ¢joesaires, either online or on
paper.

e You do NOT have a skin condition UNRELATED TO YOUREATMENT,
such as acne vulgaris, erythema multiforme, psisrias rosacea.

If you choose to participate in this research stydy will be asked to complete a 20-30
minute online survey one time only.
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There are no costs to participating in this survner than the time you spend
completing it.

No information will be collected that will reveabyr identity, so the survey is
anonymous.

If you prefer a paper copy of the survey, or if y@mve any questions about the survey,
please contact Josie Howard-Ruben by email at XXX¥Xuc.edu or by using thieor
More Information link
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Q1 The Symptom Experience of Patients Receiving Egermal

Growth Factor Receptor Inhibitors

This study has been approved as exempt by a Lajmilgersity of Chicago Institutional
Review Board. This nursing research study is beorglucted as part of my doctoral
nursing program at Loyola University in Chicag@urpose of the study: The purpose
of this survey is to learn more about the symptapeeence of patients receiving
treatment with epidermal growth factor receptoibitbrs (EGFRIS), and to find out how
these symptoms affect quality of life, well-beinydgperformance. These treatments may
cause skin, hair, and nail side effects, and aifgerptoms. We would like to know more
about all of these side effects in order to helfpepés manage the symptoms better. If
you have been receiving one of these medicatiookyding cetuximab (Erbitux®),
panitumumab (Vectibix®), erlotinib (Tarceva®), gefib (Iressa®), afatinib (Gilotrif®)
and lapatinib (Tykerb) for at least four weeks, yoay be eligible for this study. Use
the arrow keys at the bottom left to move to thet page.

Q2 Are you eligible to participate?

You must meet the following criteria to be eligildéeparticipate in this study.

You must be at least 18 years old.

You are currently taking one of these medicati@esuximab (Erbitux®), panitumumab
(Vectibix®), erlotinib (Tarceva®), gefitinib (Irea®), afatinib (Gilotrif®) and lapatinib
(Tykerb®).

You have been taking this medication for at leaat fveeks.

You are able to read and understand English.

You are willing and able to complete the study goesaires.

You do NOT have a skin condition UNRELATED TO YOUREATMENT, such as
acne vulgaris, erythema multiforme, psoriasisosacea.

If you choose to participate in this research stydy will be asked to complete an
online survey that will take less than 20-30 mistitefinish.

There are no costs to you for participating in gusvey other than the time you spend
completing it. If you prefer a paper copy of thevey, one can be mailed to you.
XXXXX@luc.edu.

If you would like to volunteer for this survey, plee go to the next question where your
consent will be recorded.
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Q3 You are invited to participate in a researchtsidy about your experiences with
your cancer treatments.

We are interested in learning more about the symgptgou are experiencing as a result
of your treatment and how those symptoms are afiggour quality of life, ability to
function and well-being.

The survey will take no more than 20-30 minutes.

No costs are associated with this survey, and t#era&o risks associated with
participation.

Please verify that the following statements areemrby checking ALL of the boxes.
U I understand that participation in this study isunary.

a

| understand that participation or lack of partatipn in this study has no effect on
my care.

| have been taking one of the listed medicationsafdeast four weeks.

| am at least 18 years old.

| can read and understand English.

| do not have one of the skin conditions listecheagulgaris, erythema multiforme,
psoriasis or rosacea.

O | agree to participate in this study.

If | agree to participate in this study Is Not S#¢el, Then Skip To End of Survey

o000

Q4
Thank you so much for agreeing to complete thigesyrand your willingness to share
your experience to help others.

Please answer the following questions so that wwegeia complete picture of the
symptoms you are experiencing.

Ideally, you should complete the survey in onergjttbut you can pick up where you left
off if you are interrupted.

Josie Howard-Ruben, MS, RN, APN-CNS, AOCN, CHPNocral Student Loyola
University, Chicago
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Q5 Which of the following medicines are you currery taking as part of your
treatment?
erlotinib or Tarceva

©)

QO gefitinib or Iressa

Q lapatinib or Tykerb

QO cetuximab or Erbitux

Q panitumumab or Vectibix

Q afatinib or Gilotrif

O None of the above

If None of the above Is Selected, Then Skip To &n8urvey

Q6 How long have you been on this medication?
O Less than four weeks

O At least four weeks

O More than four weeks

O More than eight weeks

If Less than four weeks Is Selected, Then Skip md & Survey

Q7 Please tell us your gender.
QO Male

O Female

Q8 Please tell us about your marital status.
Q Married

QO Single, but not widowed or divorced
Q Divorced
QO Widowed

Q9 Please choose the description that best descrgour living arrangements.
Live with spouse

Live with spouse and children
Live with children

Live alone

Live with others not listed

ONONONONGC,
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Q10 What is your highest level of education?
QO Elementary school

QO High school
Q College
O Graduate school

Q11 Please tell us your age.
18-29
30-39
40-49
50-59
60-69
70-79
80-89
90-99

(ONONONONONONONG,

Q12 First, please tell us about your overall hedl. Which of these choices best
describes your health right now?
QO Fully active, able to carry on all pre-disease @enfance without restriction

O Restricted in physically strenuous activity but amalory and able to carry out work
of a light or sedentary nature, e.g., light housekwoffice work

O Ambulatory and capable of all self-care but unablearry out any work activities.
Up and about more than 50% of waking hours

QO Capable of only limited self-care, confined to leeathair more than 50% of waking
hours

O Completely disabled. Cannot carry on any self-caogally confined to bed or chair.

Q13 What is your primary cancer diagnosis?
Breast cancer

Colorectal cancer

Head and neck cancer

Lung cancer

Pancreatic cancer

Do not know

Other (please write in below)

CO0O0000O0
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Q14 Do you know the stage of your cancer?
O Stage |

O Stage
QO Stage Il
QO Stage IV
O Do not know

Q15 Are you receiving any other medication for youillness that is not listed above,
such as chemotherapy?
O Yes

O No

Answer If Are you receiving any other medication your illness t... Yes Is Selected

Q16 You indicated that you are receiving other chewtherapy treatments. Can you
tell us what those medications are?

Q17 Are you receiving radiation therapy at this tine?
O Yes

O No

Q18 Are you being treated for any of the followinglinesses, other than cancer?
No

Heart disease

Diabetes

Stroke

Respiratory disease, including asthma or COPD

Osteoporosis

Vascular disease

Gastrointestinal disease, including stomach, cdleer, or pancreas
Obesity

Other

| choose not to answer this question

(I R I Iy Iy oy Iy Iy Iy
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Q19 Are you receiving any treatment for your skin ondition RELATED TO YOUR
CANCER THERAPY? You can check all that apply.

| am not receiving treatment for my skin.

| use a special soap.

| use sunscreen.

| apply a cream that my health care provider sugges

| take an oral medication. If you know the naméhaf medication, please write it in
below.

ooo0oo0oog

Q20 Please describe your current tobacco use.
Q I currently smoke tobacco products.

QO I currently use other tobacco products.
O 1 quit using tobacco products when | was diagnosiia this illness.
O 1do not currently use tobacco products.

Q21 Redacted instrument due to copyright.

Q26 Mental Health Inventory 5 items (MHI-5) (Ware & Sherbourne, 1992) How
much, during the past 4 weeks, did you feel very meous?
QO All the time

Q Most of the time
Q Some of the time
Q A little of the time
QO None of the time

Q27 How much, during the past 4 weeks, have you felo down in the dumps,
nothing could cheer you up?
QO All the time

Q Most of the time
Q Some of the time
Q A little of the time
O None of the time

Q28 How much, during the past 4 weeks, have you faalm and peaceful?
QO All the time

Q Most of the time
QO Some of the time
Q A little of the time
QO None of the time
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Q29 How much, during the past 4 weeks, have you felown-hearted and
depressed?

Q All the time

Q Most of the time

QO Some of the time

Q A little of the time

QO None of the time

Q30 How much, during the past 4 weeks, have you bebappy?
QO All the time

Q Most of the time
QO Some of the time
Q A little of the time
QO None of the time

Q31 Next, we would like to ask you more about your pyoms. Learning more about
symptoms you are experiencing may help us to itlebétter ways to help you manage
these symptoms. If you have not experiencedythgtom in the last seven days, mark
"no."If you have experienced the symptom, pleadeischow much it has DISTRESSED
or BOTHERED you. Please follow the directionsavel

Q32 Memorial Symptom Assessment Scale-SF (Adapied

This survey asks about your symptoms.

Instructions: Symptoms that patients may expedemd be listed. If you have had the
symptom DURING THE PAST WEEK, please check thatgywm. If you check yes
for a symptom, you will be asked how much the sympDISTRESSED or
BOTHERED you.
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Q33 During the PAST WEEK, did you have any of thdollowing symptoms?
Please scroll down the page to make sure you kdeeaymptoms.

CHECK If If you checked YES, how much did the symptom
you had DISTRESS or BOTHER you? Click on the box and select
symptom the description for this symptom.
in last
week
YES Not all A IIFtIe Somewhat Qer a very
Bit bit much
D|ff|cuItY 0 o o o o o
concentrating
Pain d Q Q Q Q O
Lack of energy a Q Q Q Q Q
Cough a Q Q Q Q Q
Changes in skin a Q Q Q Q Q
Dry mouth d Q Q Q Q Q
Nausea d Q Q Q Q Q
Feeling drowsy d Q Q Q Q Q
Nu.mbness/tingling . o o o o o
in hands/feet
Difficulty sleeping d Q Q Q Q Q
Feeling bloated d Q Q Q Q Q
Prob!em§ with 0 o o o o o
urination
Vomiting d Q Q Q Q Q
Shortness of 0 o o o o o
breath
Diarrhea d Q Q Q Q Q
Constipation d Q Q Q Q Q
Sweats d Q Q Q Q Q
Mouth sores d Q Q Q Q O
Problems with
sexual interest or d Q Q Q Q O
activity
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Lack of appetite
Dizziness

Difficulty
swallowing

Changes in the
way food tastes

Weight loss
Hair loss

Other changes to
the hair on my
scalp

Changes in hair
growth on my face

Changes in my
eyelashes

Swelling of arms
and legs

"I don't look like
myself"

Itching
Dry skin
Other skin
changes
Changes to my
finger or toe nails

Other changes to
my fingers or toes

()

(]

o 0o 0 O

(M

@

©c 00 O

@)

©c 00 O

@)

©c 00 O
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o o
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o o
o o
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o o
o o
o o
o o
o o
o o
o o
o o
o o
o O
o o
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Q34 Below are other commonly listed symptoms.
Please indicate if you have had the symptom DURING THE PAST WEEK, and if so,
how OFTEN did it occur?

IF YES, how often did it occur? Check YES if
you had the
symptom in

the last
week
. Almost
Rarely Occasionally | Frequently constantly YES

Feeling sad Q Q Q Q Q
Worrying Q Q Q Q Q

Feeling o o o o o

irritable

Feeling o o o o o

nervous

Q35 IF YOU HAD ANY OTHER SYMPTOMS DURING THE PAST WEEK, PLEASE TYPE
IN BELOW AND INDICATE HOW MUCH THE SYMPTOM HAS DISTRESSED OR
BOTHERED YOU.

Q36 Redacted due to copyright.

Q37 Overall, how would you rate the experience of completing this survey?
Very Difficult

Difficult
Somewhat Difficult
Neutral

Somewhat Easy
Easy

Very Easy

CO0O0000O0

Q38 Thank you for participating in this nursing research study. If you would like to learn
about the results of this study, please visit www.symptomclusters.com where we will
post information about any publications that result from this research study. You may
also contact me by email at XXXXXX@Iluc.edu or by phone at XXXXXX. THANK YOU!
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Qualitative Research Matrix: Impact of Epidermab®th Factor Receptor Inhibitors on Quality of Life

Author/Citation:

Wagner, L. and Lacouture, M.,
2007.

Dermatologic toxicities
associated with EGFR
inhibitors: the clinical
psychologist's perspective.

Author/Citation:
Wagner, L, Berg, S., Gandhi, M.

Hlubocky, F., Webster, k., Aneja,

M., Cella, D., and Lacouture, M.
(2013)

The Development of a Functional

Assessment of Cancer Therapy
(FACT) questionnaire to assess
dermatologic symptoms

associated with epidermal growt

factor receptor inhibitors. (FACT}

EGFRI-18)

=

Author/Citation:

Coleman, S., Kovtun, |., Nguyen, P.Boers-Doets, C.B., Gelderblom,

L., Pittelkow, M. and Jatoi, A.
(2011), A qualitative study of the

ramifications of rash from epiderm

growth factor receptor (EGFR)
inhibitors.

Author/Citation:

H., Lacouture, M.E., Epstein, J.B|,

Nortier, J.W., & Kaptein, A.A.
alExperiences with the FACT-

EGFRI-18 instrument in EGFRI-

associated

mucocutaneous adverse events.

Support Care Cancer. 2013

Purpose: To explore
dermatologic-related symptom
burden and HRQL in patients
receiving an EGFRI.

Purpose:To describe the proces
of developing the FACT-EGFRI-
18, used to measure HRQOL in
patients receiving EGFRIs.

sPurpose:To explore the full impact

of the EGFRI rash

Purpose: The aim of this study
was to identify how the EGFRI-1§
performed as a measure of quality
of life in patients taking EGFRIs.

Theoretical framework:
Not stated.

Theoretical framework: Not
stated, but presumed to be
HRQOL.

Theoretical framework:
Not stated.

Theoretical framework:
Not stated.

Research question:

What are the most bothersome
aspects of dermatologic
toxicities associated with
EGFRIs? What is the impact @
these symptoms on HRQOL?

Research question:

What are the most bothersome
aspects of dermatologic toxicitie
associated with EGFRIs? What

fthe impact of these symptoms o

HRQOL?

172}

Research questionNot stated.

is

Research guestion:
Is the EGFRI-18 linguistically
valid in a Dutch population?

Participants/Setting:

20 oncology patients at
Northwestern University and 1
expert clinicians

Clinicians included four

Participants/Setting:
20 oncology patients at

? Northwestern University and 12

expert clinicians
Clinicians included four oncology

Participants/Setting

15 patients at Mayo Clinic who had 10 participants in the Netherlands,

a past or current rash from an
EGFRI, including 10 men, and 5

women with an average age of 58,

Participants/Setting:

including 6 males, 4 females. Most
colon cancer, followed by lung
cancer and breast.

781
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oncology nurses, three
oncologists, three
dermatologists, one
dermatology nurse and one
ophthalmologist.

Patient participants were
predominantly white women
with a mean age of 57 years.
Diagnoses included 55% lung
cancer, 35% colorectal cancer
and 5% pancreatic sample.

nurses, three oncologists, three
dermatologists, one dermatology
nurse and one ophthalmologist
In the second part of the study,
patient participants included 16
women and 7 male patients
receiving EGFRIs.

Diagnoses included colon cancer

(7), head and neck cancer (5), lung
cancer (2) and pancreatic cancer (

About half of the patients were
receiving cetuximab.

=
~

Ethics:

Ethics: IRB approval

Ethics IRB Approval Mayo Clinic.

Ethics:

Not discussed Northwestern. Stated that study was exempt fro
review due to the non-
interventional nature.

Method: Method: Method: Method:

Triangulation approach include
20 interviews with patients and
12 expert clinicians.

dA sequential, iterative process
was described including literatur
review, open-ended qualitative
interviews with both experts and
two groups of patients.

Structured interview with follow-up
equestions that were recorded and

transcribed.

Proctored administration of

EGFRI-18 followed by a structure
interview to assess items/s perso
relevance to participant, as well a

their comprehension of each item.

nal

"

Data Gathering and Analysis:

Data Gathering and Analysis:

Data Gathering and Analysis:

Qualitative interviews; method
of analysis not described.

Lists of items that were rated b
patients and clinicians.

Qualitative interviews analyzed
by thematic content analysis
y(symptom burdenjnterference in
physical and social function ,
emotional well-being including
distress and self-image). Separa
counts of frequency by clinicians
and patients were used to gener

priority items.

Questions focused on rash and we
based on the literature and clinical
concerns. Questions were structur
but an opportunity for free respons|

was allowed. Transcripts were

teeviewed and when new themes n
longer emerged, enrollment stoppg
afen inductive qualitative approache
was used to identify and categorizs

Data Gathering and Analysis;
r&’erbatim recording of comments,
No formal analysis process.
ed,
e

EE_U

PO

[A%])
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Patients and clinicians rated 62
candidate items and could add 4
of their own items if not included
and ten were asked to rate the t
20 items relevant to EGFRI
toxicity. A second group of
patients (n=24) completed
preliminary questionnaires with
38 items, as well as interviews.

themes, with two investigators
meviewing transcripts.

pp

Results/Findings

Patients identified physical
symptoms as most important,
rating burning, stinging,
irritation, pain and dry eyes as
their top five concerns.
Clinicians also selected physic
symptoms, but put a greater
priority on items reflecting
social well-being.

NCI-CTC grading: 15% Grade
1, 40% Grade 2, and 45% Gra
3, indicating fairly significant
symptom burdens.

Results/Findings

The 38-item version

of the EGFRI was reduced to an
18-item version to measure
HRQOL

developed to measure HRQL

ahmong

patients receiving EGFRIs.

Results/Findings

The face and nose were described
the most problematic areas for ras

and most patients reported

discomfort associated with it. One
patient reporting being hospitalizeq
for a morphine drip for pain control
60% reported that the rash made

them feel hopeful (in that the
treatment was working).

Four key themes emerged: physic;

discomfort, concerns about

appearance, social isolation, and
medical morbidity. Patients initially

denied social isolation, but their
comments proved otherwise.

Results/Findings

han item to quality of life. Famil
members often prompted
participants about specific

| situations where QOL was

. impacted by EGFRI treatment.
Physical symptoms were most
associated with an impact on
quality of life. Patients had a

altendency to rate severity of

sensitivities, and oral issues.
Instrument more focused on

events.

symptom rather than its impact o
QOL. Other items were suggested
such as eye sensitivity, runny nose,
bloody or crusty nasal cavity, skin

cutaneous than mucosal adverse

&articipants could not always relate

y

—
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Limitations—Comments
Small sample size. Not well
developed in terms of
formality of qualitative

Limitations—Comments

method. No IRB information

Extension of previous work.
Small sample and one setting of
care.

Limitations—Comments Limitations—Comments

Small sample size with majority of | Small sample size. May not be
patients receiving cetuximab so maypplicable across cultures.
not apply to TKis.
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