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Abstract

Patients with skin cancer should be treated in healthcare units that ensure holistic and
multidisciplinary approaches. Current healthcare units, especially those dedicated to can-
cer care, must evolve to integrated patient-centred systems.

The current review presents a holistic health services perspective towards managing
patients with melanoma of the skin, based on a literature search. It includes a detailed
discussion on how this could impact on the patient, his or her quality of life and on service
providers.

Data from a multidisciplinary integrated practice unit, specialised in skin cancer, were also
discussed, namely, for outcomes measurements, access to innovative treatments, value-
based healthcare, patient centricity and use of integrated systems.

Epidemiology data, including disease determinants and risk factors, play an important
role in defining measures, resources and management of these integrated cancer units. To
optimise effective care and improve survival outcomes, integrated cancer clinics should
comprise, in a patient-centred way, innovative treatments and technologies, along with
continuous training and creation of multidisciplinary units of healthcare professionals.

Measurement of outcomes, such as clinical, quality of life and cost, is decisive in deter-
mining affordability and access to the best available state-of-the-art care. Besides, treat-
ment of melanoma has significantly improved over recent years, but with increasing costs,
which brings a challenging mission to guarantee access to treatment and quality care.
Value-based healthcare allows the achievement of better health outcomes and higher
quality services while reducing the costs associated with the full-care cycle.

Therefore, current healthcare systems should develop in line with health institutions’
organisation and culture, increasing adherence to best practices and create value.
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Introduction

One in every three diagnosed cancers is a skin cancer. There are 132,000 new cases of melanoma occurring worldwide every year, according
to the World Health Organization [1]. Although non-melanoma skin cancers are more common, such as squamous cell carcinoma (SCC) and
basal cell carcinoma (BCC), melanoma is one of the most severe types of skin cancer. Melanoma is originated from the melanocytes and is
a complex cancer, with high genetic variability [2]. Apart from other rare types (e.g., mucosal surfaces, uveal tract and leptomeninges), cuta-
neous melanoma represents more or less 5% of all cutaneous malignancies but accounts for most related deaths [3]. In this review article,
particular attention will be paid to melanoma of the skin.

Epidemiology data are an important foundation for management, evaluation and planning of integrated cancer units. Understanding the
disease patterns and variations within populations provides better insights to define prevention, diagnostic and treatment actions for any
disease [4]. Recently, a study predicting the incidence of melanoma in six Caucasian populations showed that cases will continue to increase,
at least until 2022, with the ageing populations and high age-specific rates in the elderly [5]. These data are relevant to define long-term
measures in healthcare systems in terms of resources and treatment access, in specific geographic regions. For instance, one major problem
that might underestimate the actual melanoma burden is the lack of standardisation of registries among hospitals, laboratories and other
primary care units [4].

In this review, the authors provide a holistic approach of the patient with melanoma of the skin and the factors impacting treatment and qual-
ity of life management, when followed-up in a multidisciplinary healthcare unit. Additionally, data from an integrated practice unit, specialised
in skin cancer, are discussed, namely, for outcomes measurement, access to innovative treatments, value-based healthcare, patient centricity
and integrated systems. A literature search was conducted in May 2018 to identify both original research and review articles, reporting the
clinical burden and aetiology of melanoma. The most recent and representative publications were considered for this review if written in
English and/or Portuguese and indexed in MEDLINE/PubMed, without date limits.

Risk factors, biomarkers and prevention of melanoma of the skin

Melanoma of the skin is associated with multiple risk factors besides exposure to UV radiation (e.g., sun and tanning bed) and age, such as
ethnicity (Caucasian population), history of blistering sunburns at young age, dysplastic nevi, family history, occupational chemicals’ exposure
(e.g., arsenic), fair skin and hair (blonde or red hair) and immunosuppression [5]. A risk associated with male sex has been described, but post-
menopausal women have shown different genetic patterns (polymorphisms), which increase the risk of developing melanoma by 1.9 times
[6]. Nonetheless, melanoma of the skin can be prevented if the exposure to previous external factors, such as exposure to sun or tanning, is
reduced. Several prevention campaigns and educational actions have been put in practice, but changes in behaviours are difficult to imple-
ment, even in younger adults [3]. Although also common in younger persons [3], it is predicted that the incidence of melanoma in this group
might stabilise or decrease in forthcoming years [7].

In general, early detection of melanoma is a key factor for a good prognosis and survival of the patients. If diagnosed earlier in its localised
stage (stage 0/1/1l), the 5-year survival of cutaneous melanoma is approximately 98%-100% [3]. Standard procedures include biopsy fol-
lowed by histopathological examination but advances of in vivo techniques with imaging/digital features allow a more precise, non-invasive
detection [3]. In addition, skin self-assessment and total skin assessment (ABCDE’ criteria), by an experienced physician, are also recom-
mended for screening skin cancer [8]. At an early stage, cutaneous melanoma can be removed by surgery with 80% recovery prognosis;
however, survival decreases upon the development of metastases, which rapidly spread to other organs, especially to lungs [2].

While melanoma is one of the most complex tumours in terms of tumourigenic stability and molecular standardisation, this presents an
opportunity to develop innovative treatments, such as immunotherapies and targeted therapies. One of the melanoma’s intricate features
is the great number of cell pathways involved in its progression, as well as the cellular heterogeneity within aggressive melanoma. Con-
sequently, subpopulations of cancer cells present stem cell properties, with multiple drug resistance (MDR) mechanisms (e.g., drug efflux
pumps), while others show a high degree of plasticity, switching between different proliferation and malignancy stages [9].
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During the last decade, an improved understanding of the physiopathology, clinical mechanisms and treatment of melanoma of the skin has
occurred. Examples of the latter include multiple mechanisms in melanomagenesis, interference of the tumour microenvironment and regu-
lation of the immune system, which led to the development of targeted and immune checkpoint therapies [10-12]. However, there is still a
lot left to discover about biomarkers, genetic mutations and other factors involved in melanocytes’ growth, differentiation and progression
in the skin [13, 14]. Currently, both targeted therapies and immunotherapies, focused on different genetic subtypes of cutaneous melanoma,
are used in mono- and combined therapy and are preferred as first-line treatments [15], as described later.

New treatment era for melanoma of the skin

Over the past 40 years, treatment of skin cancer, especially melanoma, has significantly improved. The first immunotherapy approaches for
melanoma were the administration of Interferon-a2 (IFN a2) or interleukin (IL-2) in variable schedules, which presented high immunogenicity
and toxicity effects, in addition to low response rates (overall complete response rate around 5%) [16, 17]. Since 2011, eight innovative tar-
geted and immunotherapies were approved for metastatic or unresectable melanoma [17-20]. Prior to this treatment breakthrough, patients
with advanced melanoma (stage 1V) had a 5-year overall survival of 2.3% and a mean survival of 8-10 months [18].

Aiming at changing the lethality paradigm of patients with advanced melanoma, the first checkpoint inhibitor cytotoxic T-lymphocyte-asso-
ciated protein-4, ipilimumab, was developed [16, 18-20]. Molecular targeted therapies were also developed to act on mutations of proteins
from the mitogen-activated protein kinase pathway, such as B-Raf Proto-Oncogene, Serine/Threonine Kinase (BRAF) inhibitors (targeting
BRAF V600E, R or K mutation, present in approximately 50% of melanoma tumours) and Mitogen Activated Protein Kinase (MAPK) Kinase
(MEK) inhibitors [16, 18-20]. Additionally, programmed death protein 1 immune checkpoints have been approved, providing sustained long-
term survival for these patients [16, 18-20]. More recently, an oncolytic viral therapy (talimogene laherparepvec), based on a genetically
modified herpes simplex virus, was approved for locally advanced cutaneous and subcutaneous melanoma [16, 18-20].

Following those significant advances, combined therapies are being studied to overcome the already evident disadvantages of targeted and
immunotherapeutic options in monotherapy (e.g., MDR) and to increase overall survival rate [16, 20, 21]. Comprising a potential synergistic
strategy, combined therapies can be explored as the standard of care for optimal tailored treatment, based on individual features of mela-
noma patients (e.g., genetic biomarkers, comorbidities and clinical and biochemistry parameters) [16, 17]. Moreover, the use of these newer
therapies in the adjuvant and neoadjuvant setting is being assessed to reduce the burden of surgical intervention and improve results for
high-risk melanoma [10-12]. Further developments in pre-clinical and clinical research should focus on three main unmet needs: 1) new
biomarkers to maximise cancer response to treatment, 2) evidence of improved long-term outcomes for patients and 3) possible increased
toxicity with combination of therapies.

As a result of lengthening life expectancy, more population screening programmes and awareness as well as increasing exposure to UV
radiation, the number of patients diagnosed with melanoma has risen [4, 22]. Conversely, as more cutting-edge therapies enter the market,
costs will likely rise due to their increased complexity and genetic precision, bringing a heavy economic burden to societies, governments and
healthcare systems [4]. Thus, access to treatment will become a challenging mission [4, 23, 24]. This new paradigm raises questions regard-
ing cost-effectiveness and budget-impact issues; hence, care units must find new ways of saving resources while guaranteeing that patients
receive quality care and achieve optimal results.

Integrated care for patients with skin cancer

The primary goal of optimal care is not only motivated by mortality reduction but also to provide a better quality of life and long-term
management of side effects [25]. As first addressed by Porter and Teisberg (2006) [26], a value-based healthcare (VBHC) approach aims at
improving health outcomes and quality of services, measured against the cost spent by providing care to patients. Data collection and evalu-
ation allow patients’ needs to become aligned with better and standardised treatment outcomes, reducing the impact of the burden caused
by cancer [27]. Thus, healthcare provided to cancer patients will be comparable between different institutions.
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Several benefits come from the introduction of a VBHC strategy to all the involved stakeholders, such as patients, healthcare providers and
payers, as well as to society (Figure 1). First, VBHC models offer better health outcomes to patients, reducing the costs associated with the
full-care cycle, such as those related with hospitalisations and use of medical resources [25, 27]. In these models, healthcare providers (e.g.,
physicians, pharmacists and nurses) are more efficient in delivering and managing patient-oriented care and more likely to engage patients
in achieving the recommended goals [26]. In this way, patients could reduce attributable risk factors, through prevention and awareness
campaigns, and achieve better early clinical outcomes by receiving early diagnoses and/or targeted therapies [27]. Consequently, healthcare
systems are less constrained in terms of costs and the required investments are more realistic and effective, focused on specific needs.

Cancer treatments are becoming increasingly expensive together with their improved potency, complexity and innovation [27]. To allow
access to those therapies at an affordable price, alternative paths of reimbursement and price regulation are being proposed, based on
health technology assessment (HTA) [28]. In turn, by measuring the actual benefit/value delivered to a patient regarding treatment, it could
allow fruitful price negotiations and risk-sharing agreements, for the introduction of innovators in the market [26]. Considering the VBHC
approach, a shift in healthcare systems must soon occur. Current healthcare units, particularly those dedicated to cancer, must evolve to
integrated, patient-centred systems, where patients are engaged in the decision-making processes and their feedback is weighted to improve
cancer care and health outcomes [26, 29]. Therefore, integrated practice units (IPUs) are focused on a multidisciplinary, comprehensive,
holistic plan of action that covers the entire cycle of the cancer patient’s care setting [30].

Several case studies illustrate the pathways for the creation of high-quality IPUs based on specialised, multidisciplinary care in oncology
[31-34]. The retrieved evidence on the best practice pathways for patient centricity and more effective medical care in these organisations
is summarised in Table 1. IPUs must be comprised of multidisciplinary teams, scalability, provision for clinical and organisational innovation,
greater research and focus on outcomes measures (e.g., registries, real-world evidence and aggregated data), as well as strong notions of
pharmaco-epidemiology, time and costs spending. Overall, the primary goal must be value creation for patients. As described next, to achieve
this goal and develop an IPU focused on treating skin cancer, Table 2 presents practical measures for patients with melanoma, considering
their different dimensions.

Increased coverage of
reimbursement

Investments focused on needs
Outcomes and costs at patient
level yes

&0

Price negotiations
Risk-sharing agreements
More innovators launched
into the market

m £ Provider

High efficiency .
Patient-centered care
Multidisciplinary approach
and cooperation

Better overall health
More engaged in goals
Less costs with care

; Geographic implementation of

*i‘ﬂ standards of care
*  Overall risk reduction of diseases and
evidence-based prevention strategies
» Less costs to governments and health
care systems

Figure 1. Benefits of value-based healthcare in the full-cycle system of integrated practice units to provide effective care and better survival outcomes.
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Table 1. Best practice pathways and critical aspects leading to a multidisciplinary, patient-centred organisation, based on high-quality melanoma clinics.

Results-risk adjusted outcomes.

Model adaptation to other type of cancers/populations.

Critical aspects Process Aims and achievements Ref.
Standards f lity and safety of ;
Identification of the key stakeholders; Cr?tner?; f:)ro;g::tls}/saerl]eciii):'y oF processes
Value for patients Definition of objectives, roles, times and . P L ’ [33, 34]
areas of operation Joint protocols/guidelines;
P ’ Adequate facilities
e . L Uniformity and traceability;
e-health (digitalisation of medical and clini- I Y . ey
cal records): Data analysis and use;
Continuity of care o " Collaborative networks for research projects (e.g., universities) [32-34]
Multidisciplinary teams (e.g., physician, . .
. Patient empowerment/engagement (e.g., Local Patient Advo-
pharmacist, nurses).
cacy Groups).
Timely patient management; Comprehensive accreditation for high-quality oncology care;
Outcomes measurement Cost measurement; P gh-q Y gy ’ [31, 32]

Table 2. Practical measures to improve the benefit from a multidisciplinary approach in patients with skin melanoma, from diagnosis to end-stage care.

and oncologist for best practice care
and for assessment to determine life
expectancy and treatment tolerance.

advanced melanoma (e.g., clinical
studies in the elderly population).

including specialised nurses and
physical therapists.

Patient dimension Diagnosis Treatment Palliative/ end-stage care Ref.
Include general practitioners and Use of PROMs to understand the
other specialities to assess the impact | effects of cancer therapies and
of symptoms related to the disease areas of improvement (e.g., patients | Involvement of the patient for an
Symptoms (including (e.g., case discussion meetings); using innovative drugs report fewer | early integration of palliative care 39, 49]
psychological support) | Structured psychosocial interven- side effects, such as pain, nausea and/or other supportive care strate- ’
tions and psychoeducation, tailored and vomiting, insomnia, fatigue, gies.
to individual experiences, should be dyspnoea, diarrhoea, constipation,
available in clinical practice. appetite loss and anxiety).
Readapt the structure environment Recoenise the impact and percen-
to receive the patient and his/her . & . P P . P Understand needs and manage fam-
. R tions of the patients and family, . . -
family (e.g., ease the scheduling of ap- . ily distress and emotional stability,
. L . during the care cycle (e.g., absences R
pointments, how to minimise clinical L. at the end of life;
. to follow-up visits); . .
. . waiting times); Psychosocial support to reduce risk
Family and caregivers ) . A . ) Promote trust and a clear and o - [35, 50]
Disseminate information (e.g., public . L of psychiatric morbidity, better qual-
. emphatic communication about the | . . .
websites, leaflets, workshops) that L . . . ity of life and less regret of patients/
patient’ needs, involving caregiv- . .
allows access to knowledge and . . . family and caregivers (e.g., groups
. ers and family/friends in treatment . . .
exchange of experiences among the decisions meetings, supportive services).
entire cancer community. ’
Decide the cancer treatment Assess the impact of comorbidities
Include general practitioners and recommendation based on more on the survival prognosis, frailty,
other specialities to assess the impact | complete medical information risk of complications/life-threating
Comorbidities of other comorbidities-related symp- | about a patient, including medical complications; [35, 51]
toms and differentiate from disease- history, concomitant comorbidi- Offer support measures that cover
specific effects. ties and therapies, and treatment also the comorbidities’ effects and
preferences. associated complications.
Promote skin screening activities
open to the community to reduce . . .
.p . Y Improve understanding of the Offer continuous palliative/sup-
diagnoses in more advanced stages; molecular and cellular changes in ortive care, centralised in the unit
Advanced disease Improve communication with geriatric & P ’ ’ [33,52]
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Multidisciplinary team approach

A multidisciplinary-team (MDT) approach is an effective way to improve overall efficacy and to respond promptly to collateral effects [35].
This approach should include diagnostic discussion to obtain a detailed medical history, complete physical examination, laboratory and other
tests, in addition to the patient’s mental and nutritional condition. During treatment, physicians can cooperate in various fields, providing
more accurate monitoring conditions and insights for the treatment of melanoma (Table 2). Continuous research and development, based
on partnerships with universities, pharmaceutical industries and biotechnology research centres, from national and international networks,
could also generate greater knowledge exchange [23].

For those patients with special needs, such as the elderly and those with complex and multiple comorbidities, multidisciplinary meetings
with other clinical specialities should be promoted to improve care management [35]. With increasing age (>70 years), other causes of death
rather than cancer become more frequent, requiring the special attention of a multidisciplinary team in the detection and treatment of
comorbidities. At its inception, an organisational pathway can target those patients that present the deadliest cancer, such as advanced-stage
melanoma, establishing initiatives for primary prevention (change behaviours), screening and diagnosis, treatment and palliative care. Then,
those procedures and models can be adapted to cover other types of cancers or other populations (e.g., geriatric patients). Overall, patient
involvement is essential for an early integration of palliative care and/or other supportive care strategies.

Besides well-organised healthcare professional teams, a healthcare system based on patient-centricity must also establish better patient-
physician relationships and involvement of patients in the decision-making process. Patients should be empowered and educated to par-
ticipate in scientific and policy discussion, advocacy patient groups and committees as ‘patient experts’ [23, 29, 36]. In this context, patient-
reported outcome measures (PROMs) are being extensively used to create the foundation for the action of this multidisciplinary approach.

Patient-reported outcome measures

Although the ‘one-size-fits-all’ view is no longer applicable, it is challenging to define measures that apply to all genetic and therapeutic
characteristics of each patient and bring real-life benefits to every patient [29]. Nonetheless, providing care to a selected group of patients
(personalised medicine) is a way to improve results, in terms of quality, patient’s satisfaction, treatment access and efficiency [36, 37]. PROMs
that capture a comprehensive perspective of the patient, considering the impact of cancer treatments on health outcomes, such as patient
satisfaction, perceived quality of care, patient outcomes, symptom management and acceptability [38]. There is a trend in using the instru-
ment EORTC QLQ30, as a complete measure across multiple domains of patient functioning (e.g., physical, role, cognitive, emotional and
social), despite the low standardisation across healthcare organisations [38].

Data availability from clinical trials is still limited regarding the long-term effects of innovative targeted therapies and conventional care.
Conversely, real-world evidence, based on registries and observational studies, is a useful tool to detect variability sources (e.g., differ-
ences in 1-year survival might indicate difficulties in early detection, while 5-year survival provides evidence of patient’s follow-up and
treatment) [23]. Analysis of real-world data is key to evaluate patients’ outcomes, beyond the controlled environment of clinical trials,
aiming at best-practice procedures (e.g., reduce the waiting time between diagnostic and start of treatment and improve the quality of
services offered) [23].

Additionally, to increase the value for patients, it is essential to improve organisations of IPUs to produce comparable outcomes and establish
standards of care between institutions to obtain robust and representative data [36, 37]. One possible path is to create interfaces between
different health units to provide internal interactions that link steps in care and involve transferring information and/or responsibility between
providers, patients and/or their respective organisations [39, 40]. These interfaces are critical to follow the entire full-cycle process, guaran-
teeing the continuity of patient’s care. Integrated information systems for medicine, held on e-health infrastructures and systems that give
better use to available resources, should be based on the following four highlights: simplification, autonomy, monitoring and efficiency [29].
Integrated systems allow the comparison of inter- and intra-regional differences and demands, to improve sources of knowledge of clinical
units and, most importantly, to measure healthcare outcomes and costs [41-43].
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Cost-effectiveness

Innovative drug therapies, especially in the advanced stages of disease, have a significant impact on cancer centres’ annual budgets [44].
Briefly, three main factors lead to cost-effectiveness and financial sustainability of an IPU focused in cancer: 1) precision medicine, 2) MDT
approach and 3) patient centricity. Besides inherent differences in terms of the patients’ characteristics (e.g., age, socioeconomic status and
risk factors exposure), heterogeneity exists within healthcare systems, regarding how care is offered to the patients (e.g., early diagnosis,
diagnostic methods used and waiting timing between diagnosis and treatment start and type of treatments available). Differences in survival
rate depend not only on the patient’s characteristics and response to treatment but also on how the treatment is delivered to patients [23,
41, 45]. Furthermore, costs depend on how the hospital resources (personnel, facilities and supplies) involved in a patient’s care process are
applied and the time dedicated to the patient’s support [25, 27].

In IPUs, the patient is carefully assessed from admission through all multidisciplinary meetings, in which the case is thoroughly discussed
for the best-targeted treatment approach definition. This initial evaluation allows full characterisation of patients with melanoma, from the
beginning of the treatment plan, in terms of drug tolerability, the impact of other comorbidities/concomitant therapies and patient prefer-
ences. Moreover, the oversight and detailed knowledge of the subject characteristics promotes higher therapy assertiveness, reducing the
risk of loss of efficacy, safety and treatment withdrawal due to patient non-adhesion or the need for therapy switch. Consequently, the IPU’s
direct costs related with the management of treatment complications, such as hospitalisations and severe adverse events, are substantially
reduced [25, 27]. The patient is integrated in a controlled full-care cycle, with close monitoring and involvement of different health profes-
sionals. As the internal patient flow is optimised and more effective, IPU’s resource allocation (e.g., complementary diagnosis equipment and
healthcare professional time assistance) can be better employed, considering time running and avoiding unnecessary expenditures. In a more
general perspective, improved clinical outcomes also reduce the burden of the disease to society, as most patients diagnosed with skin mela-
noma are still active workers and absence from work or even premature mortality are expected. In this context, real-world evidence allows
the monitoring of clinical evidence of health technologies and provides insights about cost-effectiveness, with impact on the selection of the
best-targeted care and prevention strategies to the patients [42, 43].

Clinical, organisational and cultural features of an integrated practice unit: The Skin Clinic of IPO Porto

The Skin Clinic of Instituto Portugués de Oncologia—Porto (IPO Porto), in the North of Portugal, is a specialised IPU dedicated to different
skin cancers, such as melanoma (including rare forms—uveal melanoma and mucosal melanoma) and non-melanoma cancer (e.g., Merkel
Cell carcinoma, SCC and BCC). IPO Porto is a Portuguese public hospital, a national reference centre specialised in cancer treatment
(11 different cancers) and member of the Organisation of European Cancer Institutes, since 2010. This organisation is also certified to
the 1ISO 9001:2008 standard. Moreover, IPO Porto is a part of the Porto Comprehensive Cancer Centre and integrates three European
Reference Networks, namely, the European Network of Cancer Registries, the European Epitranscriptomics Network and the European
Network for Rare adult solid Cancer. In particular, the Skin Clinic started its activities in 2009, aiming at providing high-quality clinical
treatment for skin cancer, driven by multidisciplinary care and equal healthcare delivery, to achieve the best possible patient survival and
quality of life.

In 2018, IPO Porto was estimated to treat around 40,430 patients with cancer, every year, thereof 7,600 patients with skin cancers. Accord-
ing to the Portuguese Association of Cutaneous Cancer, it was estimated that 10,000 new cases of skin cancer are diagnosed every year in
Portugal [46]. The IPO Porto treats around 26% of all melanoma cases in the country. Between 2010 and 2016, the number of new cases of
malignant melanoma increased by 28%, while the incidence of non-melanoma cancer (SCC and BCC) decreased. At the Skin Clinic, patients
with melanoma are mostly women (sex ratio of 1.36), of older age (> 55-year old), diagnosed with cancer at stage /Il and particularly located
at lower limb (including hip), upper limb (including shoulder) and trunk. Comorbidities that may influence the medical outcomes in melanoma
treatment are also identified, such as bronchitis (12.0%), dementias (4.9%) and hypertension (2.5%).

ecancer 2019, 13:959; www.ecancer.org; DOI: https:/doi.org/10.3332/ecancer.2019.959 7


https://doi.org/10.3332/ecancer.2019.959

To optimise effective care and better survival outcomes, this clinic is focused on providing access to adequate healthcare services, adapting
to innovation, guaranteeing enough technical and human resources and, finally, integrating new technologies/information systems. Several
examples are presented in Table 3 that evidence the achievement of these objectives and the clinic’s performance in the context of a VBHC
approach. As described for other IPUs of Oncology, the monitoring and analyses of these indicators allow to define internal measures and
their implementation [32, 47, 48]. The creation of a patient-centred integrated healthcare system with a multidisciplinary care approach
allows the mitigation of efficiency bottlenecks. Therefore, IPUs such as the Skin Clinic add value to patients by contributing to improved
clinical outcomes and better quality of life, at a lower cost. Overall, this initiative involved an investment in terms of healthcare infrastruc-
tures of 581,579€, from its inception. While the introduction of innovative drug therapies became 74% of the clinic’s operational budget,
the accomplished performance improvements allowed this initiative to be cost-effective within the full cycle of care. Finally, in Table 4, we

describe the key metrics for accessing healthcare optimisation in the clinic throughout the full cycle.

Table 3. Main objectives and the Skin Clinic’s performance to optimise effective care and better survival outcomes for patients with melanoma.

Key target

Obijective

Performance

Value to patients

Access to innovation

Availability of proper facilities/technolo-
gies and participation in clinical trials or
experimental protocols for cutting-edge
therapies.

Increased 69% of differentiated recon-
structive procedures and 17% number of
ambulatory surgeries, after implementing
two ambulatory rooms. Participation in
13 clinical trials, among which 11 referred
to innovative therapies for melanoma
(2012-2017).

An increase of 21% of the patients
received effective treatments and
patients’ quality of life and survival rate
continually improved for melanoma
stage [-IV.

Patient centricity

Provide multidisciplinary units, where
surgeons, medical oncologists, radia-
tion oncologists, social workers, nurses,
psychologists and nonclinical profession-
als, intervene in the full cycle of patient’s
care.

Introduction of a case manager, who
evaluates, with the support of the Clinic
Coordinator, the patient’s needs and uses
available resources more efficiently.

Contributes to a timely and efficient
schedule of exams and medical ap-
pointments, facilitating the discussion
of treatment and follow-up plan in mul-
tidisciplinary consultations and, often,
in group appointments within several
medical specialities.

Integrated care cycle

Patient management conducted through
a computerised system, for further
guidance from the perspective of health
technologies assessment and compari-
sons with external benchmarks.

Information related to the institution and
the patients, including administrative and
clinical data, is collected and stored in a
single, centralised electronic database,
from various information systems in the
institution.

Data are analysed in real-time by an
internal research outcomes labora-
tory, which measures and generates
real-world evidence, namely about
survival, safety, quality of life and cost
of treatments.

Patient-reported out-
comes (patient’s needs
and quality of life)

Guarantee comfortable spaces for
patients and their families, as well as ac-
cess to personalised, proper and innova-
tive diagnostic and treatment options.

The institution has also developed social
networks for patients to exchange knowl-
edge and share experiences while promot-
ing every year, skin screening actions open
to the community.

Melanoma patients reported quality of
life with palliative treatment in almost
100% (best performance), for symptoms
like nausea and vomiting, diarrhoea and
dyspnoea.

Continuous training of
healthcare profes-
sionals

Increase differentiated expertise of clini-
cians in specific medical conditions/pa-
thology and promote patients’ satisfac-
tion of healthcare and the hospital.

Participation in national/international
conferences and involvement in clinical
research collaborations.

Better use of medical time and recogni-
tion of patients’ priorities to maintain
or recover optimal health and quality of
life, including and training activities.
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Table 4. Overall key metrics for accessing the healthcare optimisation.

Key metrics Problematic Measurement Outcome

Number of reconstructions conducted | Since 2010,
each year, with plastic surgeons fully the reconstructions procedures increased
integrated in daily clinic activities. by 69%.

Increase access to differenti- Improve the quality of life and
ated reconstructive procedures | satisfaction of the patients.

Long waiting times if surgery
performed in the main operat-
ing room or outpatient general

Number of ambulatory surgeries con- | Number of ambulatory surgeries increased

Increase ambulatory surgeries ducted in the clinic, after implementa- | 17% (representing 92% of all surgeries

tion of exclusive ambulatory rooms. conducted in the clinic).
rooms.
Reduced average waiting time in 20% be-
tween patient’s admission and first medical
Average waiting time between admis- appointment, and in 39% the time between
Reduce waiting time for first Better use of medical times and . & .g first consultations and multidisciplinary
R . . . sion, consultation and start of treat- .
consultation/treatment capability of administrative staff. . .. group consultations.
ment, after providing training to staff. NS . .
Significantly reduced time between multi-
disciplinary group consultations and treat-
ment start in 65%.
Improved 5-year survival rate for melanoma
Better detection of recurrence . . patients:
. . . Overall survival and progression-free
. . of disease and increase patient . . L . Stage |—100%
Increase patient survival . . survival of patients using innovative
access to innovative and more drugs Stage [1-74.9%

Stage I11-55.6%
Stage IV—7.6%

effective therapies.

Conclusions

To ensure better and more cost-effective services to patients, current healthcare systems should be developed in line with institutions’ organ-
isation and culture. Hence, the main strengths are related to standardisation of procedures and communication pathways, more involvement
of clinical, non-clinical staff and patients in decision-making and more collaborations in clinical research. Currently, most healthcare institu-
tions lack an integrated information system to measure clinical and financial outcomes.

From the perspective of personalised medicine and as newer and innovative treatments are available to patients with unmet needs, a key
challenge of the current system is to understand and apply the potential of real-world evidence to support decisions in HTA. Measurement
of outcomes, such as clinical, quality of life and cost, is decisive in determining affordability and access to the best available state-of-the-art
care. In a multidisciplinary organisation, every health professional and non-clinical staff member should be engaged in different roles, reflect-
ing different points of view for problem-solving. Thus, opportunities for improvement are identified by multiple team members, who discuss
suggestions and ideas, seek feedback from patients, define priorities in resource needs and create effective internal communication channels
and collaborations.

Among the achievements of an IPU specialised in cancer care, alighment of goals and efforts leads to improved quality, safety and efficiency
of care delivery for patients and the whole organisation. With this purpose, the Skin Clinic of IPO Porto still aims at: defining standard clinical
pathways for prediction of outcomes in skin cancer prevention, diagnosis, treatment and follow-up; creating a communication platform with
primary care centres to exchange medical information and estimate an actual disease burden and, finally, assessing patients’ quality of life
and satisfaction beyond those receiving investigational therapies. The current major limitation is that the evaluation of the quality of life was
only applied for patients who used innovative and expensive treatments but is now ongoing for all the patients in the hospital. Finally, based
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on the actions described herein, it is possible to increase adherence to best care practices and transfer them to other institutions across the
country and foresee policy recommendations that create value.

Conflicts of interest

The author(s) declare that they have no conflicts of interest.

Funding

The author(s) received no financial support for the research, authorship and/or publication of this article.

Authors’ contributions
Francisco Rocha Goncalves contributed to the conception and design of the work. Patricia Redondo contributed to the conception and

design of the work. All authors contributed to acquisition, analysis and interpretation. All authors drafted and critically revised the manu-
script. All authors gave final approval and agree to be accountable for all aspects of work ensuring integrity and accuracy.

Acknowledgments

The authors would like to thank CTI, Clinical Trials & Consulting Services for the medical writing and editorial support provided for this
manuscript.

References

1. World Health Organization (WHO) (2018) Skin cancers [http:/www.who.int/uv/fag/skincancer/en/index1.html]

2. Pacheco |, Buzea C, and Tron V (2011) Towards new therapeutic approaches for malignant melanoma Expert Rev Mol Med 13 €33 https://
doi.org/10.1017/5146239941100202X PMID: 22044938

3. Ward WH and Farma JM (ed) (2017) Cutaneous Melanoma: Etiology and Therapy (Brisbane, Australia: Codon Publications) https:/doi.
org/10.15586/codon.cutaneousmelanoma.2017

4. ApallaZ,Lallas A, and Sotiriou E, et al (2017) Epidemiological trends in skin cancer Dermatol Pract Concept 7 1-6 https:/doi.org/10.5826/
dpc.0702a01 PMID: 28515985 PMCID: 5424654

5. Savage LM, Boehmer L, and McBride A (2010) Melanoma: review of pathogenesis and treatment options US Pharm 35 8-16

6. Cho HG, Ransohoff KJ, and Yang L, et al (2018) Melanoma risk prediction using a multilocus genetic risk score in the Women'’s Health
Initiative cohort J Am Acad Dermatol 79 36-41 https://doi.org/10.1016/j.jaad.2018.02.052

7. Whiteman DC, Green AC, and Olsen CM (2016) The growing burden of invasive melanoma: projections of incidence rates and numbers
of new cases in six susceptible populations through 2031 J Invest Dermatol 136 1161-1171 https://doi.org/10.1016/}.jid.2016.01.035
PMID: 26902923

8. Garbe C, Peris K, and Hauschild A, et al (2016) Diagnosis and treatment of melanoma European consensus-based interdisciplinary
guideline-Update 2016 Eur J Cancer 63 201-217 https://doi.org/10.1016/j.ejca.2016.05.005 PMID: 27367293

ecancer 2019, 13:959; www.ecancer.org; DOI: https:/doi.org/10.3332/ecancer.2019.959 10


https://doi.org/10.3332/ecancer.2019.959
http://www.who.int/uv/faq/skincancer/en/index1.html 
https://doi.org/10.1017/S146239941100202X 
https://doi.org/10.1017/S146239941100202X 
http://www.ncbi.nlm.nih.gov/pubmed/22044938
https://doi.org/10.15586/codon.cutaneousmelanoma.2017 
https://doi.org/10.15586/codon.cutaneousmelanoma.2017 
https://doi.org/10.5826/dpc.0702a01 
https://doi.org/10.5826/dpc.0702a01 
http://www.ncbi.nlm.nih.gov/pubmed/28515985
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5424654
https://doi.org/10.1016/j.jaad.2018.02.052 
https://doi.org/10.1016/j.jid.2016.01.035 
http://www.ncbi.nlm.nih.gov/pubmed/26902923
https://doi.org/10.1016/j.ejca.2016.05.005 
http://www.ncbi.nlm.nih.gov/pubmed/27367293

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

Shackleton M and Quintana E (2010) Progress in understanding melanoma propagation Mol Oncol 4 451-457 https://doi.org/10.1016/].
molonc.2010.06.006 PMID: 20655286 PMCID: 3033805

McKean MA and Amaria RN (2018) Multidisciplinary treatment strategies in high-risk resectable melanoma: role of adjuvant and
neoadjuvant therapy Cancer Treat Rev 70 144-153 https://doi.org/10.1016/j.ctrv.2018.08.011 PMID: 30195813

Amaral T, Tampouri |, and Garbe C (2018) How to use neoadjuvant medical treatment to maximize surgery in melanoma Exp Rev
Anticancer Ther 18 121-130 https:/doi.org/10.1080/14737140.2018.1421460

Dimitriou F, Braun RP, and Mangana J (2018) Update on adjuvant melanoma therapy Curr Opin Oncol 30 118-124

Carlson JA, Linette GP, and Aplin A, et al (2007) Melanocyte receptors: clinical implications and therapeutic relevance Dermatol Clin 25
541-557 https://doi.org/10.1016/j.det.2007.06.005 PMID: 17903613 PMCID: 2732336

Tsao H, Fukunaga-Kalabis M, and Herlyn M (2017) Recent advances in melanoma and melanocyte biology J Invest Dermatol 13
557-560 https://doi.org/10.1016/.jid.2016.11.004

Karimkhani C, Reddy BY, and Dellavalle RP, et al (2017) Novel therapies for unresectable and metastatic melanoma BMJ 359 j5174
https://doi.org/10.1136/bmj.j5174 PMID: 29191943

Smalley KS, Eroglu Z, and Sondak VK (2016) Combination therapies for melanoma: a new standard of care? Am J Clin Dermatol 17
99-105 https:/doi.org/10.1007/s40257-016-0174-8 PMID: 26860106 PMCID: 4805442

Luke JJ, Flaherty KT, and Ribas A, et al (2017) Targeted agents and immunotherapies: optimizing outcomes in melanoma Nat Rev Clin
Oncol 14 463-482 https://doi.org/10.1038/nrclinonc.2017.43 PMID: 28374786

Ascierto PA, Grimaldi AM, and Curti B, et al (2012) Future perspectives in melanoma research Meeting report from the “Melanoma
Research: a bridge from Naples to the World Napoli, December 5(th)-6 (th) 2011” J Transl Med 10 137

Ascierto PA, Agarwala S, and Botti G, et al (2016) Future perspectives in melanoma research Meeting report from the “Melanoma
Bridge” Napoli, December 1st-4th 2015 J Transl Med 14 313 https://doi.org/10.1186/512967-016-1070-y

Ascierto PA, Caraco C, and Gershenwald JE, et al (2018) The Great Debate at “Melanoma Bridge”, Napoli, December 2nd, 2017 J Transl
Med 16 101 https://doi.org/10.1186/s12967-018-1477-8

Kim T, Amaria RN, and Spencer C, et al (2014) Combining targeted therapy and immune checkpoint inhibitors in the treatment of
metastatic melanoma Cancer Biol Med 11 237-246

Arnold M, de Vries E, and Whiteman DC, et al (2018) Global burden of cutaneous melanoma attributable to ultraviolet radiation in 2012
Int J Cancer 143 1305-1314 https://doi.org/10.1002/ijc.31527 PMID: 29659012

Aberg L, Albrecht B, and Rudolph T (2012) How Health Systems Can Improve Value in Cancer Care (Stockholm, Sweden: McKinsey Health
Care Syst)

Jonsson B, Hofmarcher T, and Lindgren P, et al (2016) Comparator report on patient access to cancer medicines in Europe revisited IHE
Report

Porter ME and Teisberg EO (2006) Redefining health care: creating value-based competition on results (Harvard Business Press)

Porter ME and Teisberg EO (2007) How physicians can change the future of health care JAMA 297 1103-1111 https:/doi.org/10.1001/
jama.297.10.1103 PMID: 17356031

Johansen NJ and Saunders CM (2017) Value-based care in the worldwide battle against cancer Cureus 9 e1039 PMID: 28357171
PMCID: 5356991

ecancer 2019, 13:959; www.ecancer.org; DOI: https:/doi.org/10.3332/ecancer.2019.959 11


https://doi.org/10.3332/ecancer.2019.959
https://doi.org/10.1016/j.molonc.2010.06.006 
https://doi.org/10.1016/j.molonc.2010.06.006 
http://www.ncbi.nlm.nih.gov/pubmed/20655286
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3033805
https://doi.org/10.1016/j.ctrv.2018.08.011 
http://www.ncbi.nlm.nih.gov/pubmed/30195813
https://doi.org/10.1080/14737140.2018.1421460 
https://doi.org/10.1016/j.det.2007.06.005 
http://www.ncbi.nlm.nih.gov/pubmed/17903613
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2732336
https://doi.org/10.1016/j.jid.2016.11.004 
https://doi.org/10.1136/bmj.j5174 
http://www.ncbi.nlm.nih.gov/pubmed/29191943
https://doi.org/10.1007/s40257-016-0174-8 
http://www.ncbi.nlm.nih.gov/pubmed/26860106
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4805442
https://doi.org/10.1038/nrclinonc.2017.43 
http://www.ncbi.nlm.nih.gov/pubmed/28374786
https://doi.org/10.1186/s12967-016-1070-y 
https://doi.org/10.1186/s12967-018-1477-8 
https://doi.org/10.1002/ijc.31527 
http://www.ncbi.nlm.nih.gov/pubmed/29659012
https://doi.org/10.1001/jama.297.10.1103 
https://doi.org/10.1001/jama.297.10.1103 
http://www.ncbi.nlm.nih.gov/pubmed/17356031
http://www.ncbi.nlm.nih.gov/pubmed/28357171
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5356991

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

VoglerS, Paris V, and Panteli D (2018) Ensuring Access to Medicines: How to Redesign Pricing, Reimbursement and Procurement? (Copenhagen,
WHO Regional Office for Europe on behalf of the European Observatory on Health Systems and Policies)

Narbutas S, York K, and Stein BD, et al (2017) Overview on patient centricity in cancer care Front Pharmacol 8 698 https:/doi.
org/10.3389/fphar.2017.00698 PMID: 29051734 PMCID: 5633789

Borras JM, Albreht T, and Audisio R, et al (2014) Policy statement on multidisciplinary cancer care Eur J Cancer 50 475-480 https://doi.
org/10.1016/j.ejca.2013.11.012

Dummer R, Ramelyte E, and Levesque M, et al (2017) Critical aspects to achieve a high-quality melanoma clinic Curr Opin Oncol 29
145-150

Chiusole D, Cioffredi P, and Basso U, et al (2015) OECI accreditation at Veneto Institute of Oncology IOV-IRCCS, general framework
and multidisciplinary approach Tumori J 101 38-41 https://doi.org/10.5301/tj.5000459

Gallicchio R, Scapicchio D, and Musto P, et al (2015) Achievement of European standards by CROB-IRCCS Tumori J 101 47-50 https:/
doi.org/10.5301/tj.5000460

Stordeur S, Vrijens F, and Leroy R (2016) Reference centres for adults with rare and complex cancers-Policy recommendations to
improve the organisation of care in Belgium Rev Epidemiol Sante Publique 64 1-6 https://doi.org/10.1016/j.respe.2015.11.006
PMID: 26745998

Soukup T, Lamb BW, and Arora S, et al (2018) Successful strategies in implementing a multidisciplinary team working in the care of
patients with cancer: an overview and synthesis of the available literature J Multidiscip Healthc 11 49-61 https://doi.org/10.2147/
JMDH.S117945 PMID: 29403284 PMCID: 5783021

Wouters MW, Michielin O, and Bastiaannet E, et al (2018) ECCO essential requirements for quality cancer care: melanoma Crit Rev
Oncol Hematol 122 164-178 https:/doi.org/10.1016/j.critrevonc.2017.12.020 PMID: 29458785

Wouters MW (2018) ECCO essential requirements for quality cancer care for melanoma: defining how to organise care Eur J Surg Oncol
44 381-382 https://doi.org/10.1016/j.ejs0.2018.02.206 PMID: 29525468

Howell D, Molloy S, and Wilkinson K, et al (2015) Patient-reported outcomes in routine cancer clinical practice: a scoping review of use,
impact on health outcomes, and implementation factors Ann Oncol 26 1846-1858 https://doi.org/10.1093/annonc/mdv181 PMID:
25888610

Taplin SH and Rodgers AB (2010) Toward improving the quality of cancer care: addressing the interfaces of primary and oncology-
related subspecialty care J Natl Cancer Inst Monogr 2010 3-10 https://doi.org/10.1093/jncimonographs/Igg006 PMID: 20386048
PMCID: 3482951

Taplin SH, Clauser S, and Rodgers AB, et al (2010) Interfaces across the cancer continuum offer opportunities to improve the process
of care J Natl Cancer Inst Monogr 2010 104-110 https:/doi.org/10.1093/jncimonographs/Igq012 PMID: 20386059 PMCID: 3482954

Stréomberg U, Peterson S, and Holmberg E, et al (2016) Cutaneous malignant melanoma show geographic and socioeconomic dis-
parities in stage at diagnosis and excess mortality Acta Oncol 55 993-1000 https://doi.org/10.3109/0284186X.2016.1144934
PMID: 26935355

Jochems A, Schouwenburg MG, and Leeneman B, et al (2017) Dutch melanoma treatment registry: quality assurance in the care of
patients with metastatic melanoma in the Netherlands Eur J Cancer 72 156-165 https://doi.org/10.1016/j.ejca.2016.11.021

Bentzen J, Kjellberg J, and Thorgaard C, et al (2013) Costs of illness for melanoma and nonmelanoma skin cancer in Denmark Eur J
Cancer Prev 22 569-576 https://doi.org/10.1097/CEJ.0b013e328360150c PMID: 23542376

Buja A, Sartor G, and Scioni M, et al (2018) Estimation of direct melanoma-related costs by disease stage and by phase of diagnosis and
treatment according to clinical guidelines Acta Derm Venereol 98 218-224 https://doi.org/10.2340/00015555-2830

ecancer 2019, 13:959; www.ecancer.org; DOI: https:/doi.org/10.3332/ecancer.2019.959 12


https://doi.org/10.3332/ecancer.2019.959
https://doi.org/10.3389/fphar.2017.00698 
https://doi.org/10.3389/fphar.2017.00698 
http://www.ncbi.nlm.nih.gov/pubmed/29051734
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5633789
https://doi.org/10.1016/j.ejca.2013.11.012 
https://doi.org/10.1016/j.ejca.2013.11.012 
https://doi.org/10.5301/tj.5000459 
https://doi.org/10.5301/tj.5000460 
https://doi.org/10.5301/tj.5000460 
https://doi.org/10.1016/j.respe.2015.11.006 
http://www.ncbi.nlm.nih.gov/pubmed/26745998
https://doi.org/10.2147/JMDH.S117945 
https://doi.org/10.2147/JMDH.S117945 
http://www.ncbi.nlm.nih.gov/pubmed/29403284
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5783021
https://doi.org/10.1016/j.critrevonc.2017.12.020 
http://www.ncbi.nlm.nih.gov/pubmed/29458785
https://doi.org/10.1016/j.ejso.2018.02.206 
http://www.ncbi.nlm.nih.gov/pubmed/29525468
https://doi.org/10.1093/annonc/mdv181 
http://www.ncbi.nlm.nih.gov/pubmed/25888610
https://doi.org/10.1093/jncimonographs/lgq006 
http://www.ncbi.nlm.nih.gov/pubmed/20386048
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3482951
https://doi.org/10.1093/jncimonographs/lgq012 
http://www.ncbi.nlm.nih.gov/pubmed/20386059
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3482954
https://doi.org/10.3109/0284186X.2016.1144934 
http://www.ncbi.nlm.nih.gov/pubmed/26935355
https://doi.org/10.1016/j.ejca.2016.11.021 
https://doi.org/10.1097/CEJ.0b013e328360150c 
http://www.ncbi.nlm.nih.gov/pubmed/23542376
https://doi.org/10.2340/00015555-2830 

45.

46.

47.

48.

49.

50.

51.

52.

Rutherford MJ, Ironmonger L, and Ormiston-Smith N, et al (2015) Estimating the potential survival gains by eliminating socioeconomic
and sex inequalities in stage at diagnosis of melanoma Br J Cancer 112 S116-S123 https:/doi.org/10.1038/bjc.2015.50
PMID: 25734390 PMCID: 4385984

Portuguese Association of Cutaneous Cancer Agressao solar da pele por Osvaldo Correia [http:/www.apcancrocutaneo.pt/index.php/
prevencao/saiba-mais/28-agressao-solar-da-pele-por-osvaldo-correia] Date accessed: 12/06/18

Deriu PL, Basso S, and Mastrilli F, et al (2015) OECI accreditation of the European Institute of Oncology of Milan: strengths and weak-
nesses TumoriJ 101 21-24 https://doi.org/10.5301/tj.5000458

Saghatchian M, Thonon F, and Boomsma F, et al (2014) Pioneering quality assessment in European cancer centers: a data analysis
of the organization for European cancer institutes accreditation and designation program J Oncol Pract 10 e342-e349 https:/doi.
org/10.1200/JOP.2013.001331 PMID: 25118210

Kasparian NA (2013) Psychological stress and melanoma: are we meeting our patients’ psychological needs? Clinics Dermatol 31 41-46
https://doi.org/10.1016/j.clindermatol.2011.11.005

Zaider T and Kissane D (2009) The assessment and management of family distress during palliative care Curr Opin Support Palliat Care
3 49-61 https://doi.org/10.1097/SPC.0b013e328325a5ab

Bebe FN, Hu S, and Brown TL, et al (2019) Role, extent, and impact of comorbidity on prognosis and survival in advanced metastatic
melanoma: a review J Clin Aesthet Dermatol 12 16-23 PMID: 30881572 PMCID: 6405252

Russo AE, Ferrau F, and Antonelli G, et al (2015) Malignant melanoma in elderly patients: biological, surgical and medical issues Expert
Rev Anticancer Ther 15 101-108 https://doi.org/10.1586/14737140.2015.961426

ecancer 2019, 13:959; www.ecancer.org; DOI: https:/doi.org/10.3332/ecancer.2019.959 13


https://doi.org/10.3332/ecancer.2019.959
https://doi.org/10.1038/bjc.2015.50 
http://www.ncbi.nlm.nih.gov/pubmed/25734390
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4385984
http://www.apcancrocutaneo.pt/index.php/prevencao/saiba-mais/28-agressao-solar-da-pele-por-osvaldo-correia 
http://www.apcancrocutaneo.pt/index.php/prevencao/saiba-mais/28-agressao-solar-da-pele-por-osvaldo-correia 
https://doi.org/10.5301/tj.5000458 
https://doi.org/10.1200/JOP.2013.001331 
https://doi.org/10.1200/JOP.2013.001331 
http://www.ncbi.nlm.nih.gov/pubmed/25118210
https://doi.org/10.1016/j.clindermatol.2011.11.005 
https://doi.org/10.1097/SPC.0b013e328325a5ab 
http://www.ncbi.nlm.nih.gov/pubmed/30881572
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6405252
https://doi.org/10.1586/14737140.2015.961426 

