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KEYWORDS Abstract  Skin cancer is the most frequent type of cancer in humans. While exposure to solar
Exposome; radiation is the most widely known and relevant causal factor, the different degrees of individual
Skin cancer; risk have not been fully elucidated. Epidemiological studies show how the risk of skin cancer
Melanoma; is affected by other types of radiation, (eg, ionizing radiation), pesticides, particulate matter
Non melanoma in air pollution, toxins (eg, arsenic) in water and some foods. Some living entities, such as
skincancer polyomavirus and human papillomavirus, can also cause specific types of cancer. Lastly, lifestyle
factors such as stress, sleep, and exercise may play a role, although only a few studies shed light
on these factors. The abovementioned factors make up the exposome of skin cancer, that is,
the set of environmental exposures that, together with the genome and microbiome, determine
the onset of disease.
© 2020 Published by Elsevier Espana, S.L.U. on behalf of AEDV. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
PALABRAS CLAVE La influencia del exposoma en el cancer de piel
E);?]?:Z(;n:;’ piel; Resum(len El cancer de piel es el mas frec'uente del ser humano. Aunque la exposicién ala
Melanoma; radiacion solar constituye el factor causal mas conocido y relevante, existe u,na variacion en el
e @EED 6 riesgo individual no explicada completamente. Diferentes estudios epidemioldgicos muestran la
O - influencia de otras radiaciones, como las ionizantes, los pesticidas, las particulas de la polucion,

o los toxicos contenidos en el agua o algunos alimentos como el arsénico, en el riesgo del cancer
de piel. Ademas, algunos agentes vivos como los poliomavirus o el VPH son agentes etioldgicos
de algunos tipos concretos de cancer cutaneo. Por ultimo, algunos factores asociados al estilo
de vida, como el estrés, el suefo, o el ejercicio podrian influir, aunque son muy escasos los
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estudios que aporten luz en estas areas. Todo ello constituye el exposoma del cancer cutaneo,
el conjunto de exposiciones ambientales de un ser humano a lo largo de la vida que, combinados
con el genoma y el microbioma, determinan la aparicion del mismo.

© 2020 Publicado por Elsevier Espafa, S.L.U. en nombre de AEDV. Este es un articulo Open
Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).

The concept of exposome refers to the totality of environ-
mental exposures that individuals experience during their
lives and underlies a new approach to study of the role of the
environment in human health." Linked to this concept, the
EXPOsOMICs project has the aim of assessing environmen-
tal exposures, mainly environmental pollution and water
contaminants, using omic technologies that can look for
associations between exposure data and biochemical and
molecular changes. The results will enhance our understand-
ing of how contaminants influence the risk of developing
both chronic diseases and different types of cancer.?

Skin cancer is the most frequent type of cancer in
humans. As the skin is our most external organ and, there-
fore, the one in closest contact with the environment, it is
doubtlessly the most exposed to the effects of what is going
on in our surroundings. Of all possible types of exposure,
ultraviolet (UV) radiation from sunlight has been recognized
as the primary causal agent of skin cancer.® However, in
recent years, there is mounting evidence that air pollution,
contaminants in water and food, and lifestyle can also influ-
ence development of the cancer. In a holistic concept of
health, and taking into account the interaction between the
psyche and nervous, endocrine, and immune systems, it is
increasingly necessary to consider the influence of stress or
sleep on the onset of cancer.

The present article aims to review available evidence on
those external factors related to the onset of skin cancer of

any type (Fig. 1).

UV radiation, particularly in individuals with fair skin, is
the main cause of skin cancer, particularly keratinocyte skin
cancer and melanoma.

Both type B UV (UVB) and type B (UVA) radiation are
considered as human carcinogens.? It is known that UV radi-
ation participates in the onset of cancer, as UVB radiation
induces direct DNA damage that gives rise to the forma-
tion of thymine dimers; UVA also induces direct and indirect
DNA damage through the production of reactive oxygen
species (ROS) leading to simple or double-chain breaks and
DNA-protein crosslinks, and through oxidation to form 8-
oxoguanine.* This DNA damage induces p53 activation that
can activate cell repair through nucleotide excision or drive
the cell to apoptosis.® If the p53 gene undergoes a muta-
tion due to UV radiation, this process does not occur giving
rise to clonal keratinocyte and melanocyte expansion with
damaged DNA and to skin carcinogenesis. Added to this, UV
radiation induces Langerhans cell depletion in the epidermis

with the corresponding decreased skin immune surveillance
and production of inflammatory cytokines, a state that
favors the development of skin cancer.®

Epidemiological studies have shown that living in geo-
graphic areas with high levels of UV radiation is associated
with an increased risk of skin cancer’; squamous cell carci-
noma (SCC) is more related to cumulative or occupational
exposure whereas basal cell carcinoma (BCC) and melanoma
appear more related to intense sporadic exposure and a
history of sunburn.?

The use of sunlamps increases the risk of developing
both BCC and SCC proportionally with the extent of expo-
sure, when usage occurred during adolescence.’ The use
of sunlamps has been associated with an increased risk of
developing melanoma, depending on the number of sessions
and use at a young age (< 35 years)."°

lonizing radiation has also been established as a cause of
nonmelanoma skin cancer (NMSC). Thus, occupational expo-
sure in radiology technicians to low to moderate doses of
radiation can increase the risk of BCC, particularly in indi-
viduals with light-colored eyes and fair hair."" An increased
risk is also observed in those who undergo radiotherapy.'?

Cosmic radiation has been proposed as an agent that may
induce melanoma and BCC in pilots and cabin crew. This
group has twice the incidence of melanoma compared with
the general population and there is a relationship with the
number of flight hours and therefore with cumulative radi-
ation exposure.’ Nevertheless, there is some doubt as to
whether the lifestyle of this group of professionals may also
have an effect.

Between 1950 and 2011, an increase of 13% was detected
in erythematous radiation due to decreased ozone levels in
9 Spanish cities.' The 1987 Montreal protocol banned the
emission of chlorofluorocarbons leading to a decrease in the
levels of these agents over the Antarctic, with an associ-
ated decrease of 20% in the resulting ozone depletion.'®
This decrease without doubt can have repercussions for the
amount of UVB radiation that we receive, decreasing expo-
sure and resulting, perhaps in the future, in a decrease in
the incidence of skin cancer.

Heat can also be a risk factor for skin carcinogenesis. In
both cell cultures and experimental animals, administration
of repeat doses of UVB and heat (39 °c) reduces apoptosis,
deactivating p53-mediated response to stress and inducing
expression of sirtuin 1 (SIRT1). Therefore, both environmen-
tal factors act synergistically to allow the survival of cells
with damaged DNA."’
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Environmental exposure of an individual during his or her life, habits, and lifestyle, that may influence the onset of skin

cancer.

However, this interaction is not clear cut. A recent study
has shown that if nude mice are first exposed to heat and
then to UVB radiation, tumor onset is delayed and, in addi-
tion, the tumors that developed were smaller than those in
mice treated only with UVB or with UVB followed by heat.'®

It is estimated that air pollution is responsible for approx-
imately 7 million deaths worldwide every year."” Its
association with lung cancer is clear; however, its associ-
ation with other cancers, such as skin cancer, has not been
established.

The main air pollutants are polycyclic aromatic hydro-
carbons (PAHs) (including benzopyrenes), which are derived
mainly from automobile combustion and combustion of
organic materials, including cigarettes. PAHs are the causal
agents of scrotum cancer.?’ In terms of the skin, it has been
shown that applying a mixture of PAHs chronically to the
skin of nude mice induces papilloma and SCC formation,?'
whereas 7,12-dimethylbenzanthracene is able to induce
lymphomas in hamsters.?’

Particulate material (PM) suspended in the atmosphere,
formed of a complex mixture of solid particles and liquid
drops, are of prime importance as harmful agents for the
skin. These are able to penetrate the follicles or enter the
skin via a transdermal route.?® PM stimulates the production
of ROS, such as the superoxide anion or hydroxyl radical, and
favors the secretion of proinflammatory cytokines such as
tumor necrosis factor, interleukin (IL) 1a, and IL-8. Moreover,
these agents increase the presence of metalloproteinases
(MMP) (MMP-1, MMP-2, and MMP-9), inducing collagen degra-
dation and, as a result, photoaging.?*

Ultrafine particles are those that measure less than
100nm in diameter and have greater harmful potential
for health than PM. These include carbon black and PAHs,
both associated with skin cancer.?’ There is evidence of an
increase in the incidence of melanoma, but not NMSC, in
workers exposed to carbon black.?

Nevertheless, pollution can also contribute to a reduction
in the amount of UV radiation that reaches the surface of the
earth. Thus, decreases of up to 50% are seen in UVB radiation
levels on days of high pollution. However, UVA radiation is
not attenuated by pollution, and so the ratio of UVB/UVA
that reaches the earth’s surface may be impacted, and the
effects of this change are as yet unknown.'®

Moreover, all agents that we are exposed to can interract
to produce synergistic or antagonistic effects. UV radiation
in combination with PAHs increases photodamage to the
skin,?” while UVA radiation increases the carcinogenic activ-
ity of benzopyrenes.?® Furthermore, the microbiota of the
skin, and micrococci in particular, may degrade benzopy-
renes, and as such they would constitute an innate defence
mechanism against PAHs.?’

The most relevant epidemiological study to investigate
the relationship between pollution and skin cancer was
conducted in Saxony; the study assessed the incidence of
skin cancer between 2010 and 2014 in approximately 2
million individuals and found a relationship with existing
pollution.*® In particular, the authors found an association
between PM10 (10 ng/m?) and NO, and an increase in the
relative risk of NMSC of 52% and 7% to 24%, respectively. In
contrast, in this study, a protective effect of green areas
was found, as an increase in 10% of such areas reduced the
relative risk of NMSC by 16%. One limitation of this study was
that socioeconomic level and smoking habit were not taken
into consideration.*’
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Epidemiological Studies of the Association Between Skin Cancer and Smoking Habit.

Reference Type of Study

Thompson et al.?? Metaanalysis (6 cohort 738661
studies and 8
case-control studies)

Song et al.*¢ Metaanalyses and cohort 145709
study

Jones et al.?’ Cohort study 4231

Dusingize et al.3® Cohort study 38697

Nagore et al.*’ Case-control study

years

318 controls
1200 patients with
melanoma

Espinosa et al.“? Cohort study

An increased exposure to pesticides has been shown to
increase the risk of developing melanoma (odds ratio [OR],
2.1; 95% confidence interval [CI], 1-6.9), especially when
exposed in an occupational setting (OR, 4.23; 95% Cl, 1.94-
6.31).%

The AGRICAN Cohort study, conducted in a cohort of
11 000 French agricultural workers followed for up to 6
years, reported a significantly higher incidence of multiple
myeloma in men and melanoma in women who had been
exposed to pesticides.>?

Moreover, a synergistic effect between exposure to pes-
ticides and UV radiation has been demonstrated, increasing
the risk of melanoma with an OR increasing from 2.6 (95%
Cl, 1.2-5.6) to 4.7 (95% Cl, 1.3-17).3

Genetics has a modulating effect on these risk fac-
tors. Certain polymorphisms in the glutathione S-transferase
(GST) gene, along with exposure to pesticides, has been
associated with a greater risk of cutaneous melanoma. Like-
wise, the unmutated GSTM1 gene is a risk modifier for
cutaneous melanoma in patients exposed to pesticides with
an OR of 2.8 (95% CI, 1.1-7.1).

Epidemiological studies published on the risk of skin cancer
in smokers have yielded contradictory results (Table 1).3>-%

In terms of genetics, some single nucleotide polymor-
phisms in the CHRNA5-A3-B4 gene have been associated with
smoking and play a role in the development of melanoma.*!
Furthermore, 2 polymorphisms in the vitamin D receptor
gene (Bsml-rs1544410 and Fokl-rs2228570) have been linked

Number of Individuals

160 patients with
melanoma, aged over 60

Results of Association With Smoking Habit

Increased risk of head and neck melanoma

No association with risk of SCC was found

An inverse relationship with the onset of
melanoma and BCC was found

Correlation with the appearance of
lymphatic metastasis, independently of the
correlation with tumor thickness and
ulceration

Lower risk of melanoma in former smokers
compared with nonsmokers or current
smokers

Smoking habit is an independent risk factor
in individuals aged over 60 years

No association was found between smoking
more than 20 packet-years as a risk factor
for developing NMSC in patients with a
history of melanoma

to susceptibility to obesity, duration of smoking habit, and
severity of melanoma.*

Experimental animal studies have shown that exposure
to UV radiation and cigarette smoke has a synergistic effect
for inducing SCC in mice.*

Pathogenesis is established because cigarette smoke
increases epidermal proliferation and induces ROS that
oxidize DNA in fibroblasts. Furthermore, the affected fibrob-
lasts induce the secretion of IL1«a, IL-6, IL-8, basic fibroblast
growth factor (FGF), monocyte chemotactic protein (MCP)
1, and insulin growth factor type 4 (IGFBP4), which stim-
ulate the proliferation of keratinocytes, thereby favoring
carcinogenesis in skin thorugh regulation of cell prolifer-
ation. Acute oxidative stress compromises the DNA repair
systems, increasing the repair intervals and increases dam-
age in the DNA in groups of smokers. 43

Finally, it has been observed that smoking is a modifiable
risk factor for the onset of other extracutaneous neoplasms
in patients with a personal history of NMSC or melanoma.“

The effect of diet on different dermatoses and neoplasms is
a topic subject to debate.*,48

With respect to vitamin intake, studies have found
an inverse relationship between serum levels of vitamin
A (retinol) and its derivative B-carotene with developing
NMSC,“%% whereas others have found the opposite.>' >
Clinical trials have assessed the effect of oral retinol supple-
ments on the prevention of skin cancer and, although most
have not found a protective effect,’>° it appears that the
risk of SCC is reduced in patients with a moderate initial
risk.>
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Loss of the vitamin D (VD) receptor increases suscepti-
bility to UV-induced skin tumorigenesis in mice.>” However,
studies in humans support an inverse effect of VD levels on
risk of NMSC.>® A confounding factor is sun exposure, which
is positively correlated with both serum VD levels and skin
cancer. The role of VD in epidemiological studies is not clear,
although several pathological and molecular studies have
shown a correlation between VD deficit and progression and
prognosis of melanoma.>’ Recently, in a study of 204 invasive
melanomas, the role of VD was assessed. A significant asso-
ciation was found between VD levels on diagnosis and site,
mitotic index of the tumor, and ulceration, while a border-
line association with Breslow depth and body mass index was
also found, suggesting a role for VD levels in determining the
aggressiveness of melanoma.®

Selenium, a micromineral antioxidant, was postulated as
a supplement that could decrease the effects of UVB radia-
tion on DNA; however, in a clinical trial that administered an
oral daily selenium supplement (200 ug) to patients with a
history of 2 or more BCC or one or more SCC, paradoxically,
the risk of SCC increased.®!

In a cohort study, intake of folic acid in diet was asso-
ciated with a moderate increase in the risk of cutaneous
melanoma.®? However, the scientific evidence is still insuf-
ficient and other factors related to folic acid intake in diet
that could explain this association need to be considered.®

Contaminants in diet are, however, a serious problem,
particularly when they involve the water supply. Thus, it
has been demonstrated that certain water contaminants,
such as arsenic and polychlorinated biphenyls, may cause
skin cancer. The WHO has established that there is a risk of
skin cancer when the arsenic concentration in water exceeds
10 ug/L.%* The issue was highlighted by the observation that
the risk for developing keratinocytic tumors was 1.5-fold
greater in any rice consumers compared with nonconsumers
(95% Cl, 1.1-2.0).%* The reason why rice has the arsenic
content it does is because it is a crop that requires abundant
water and this, depending on the geographic area, may con-
tain notable quantities of arsenic. Thus, a clear association
has been documented between BCC and SQQ with arsenic
concentrations < 100ug/L in South Asia, China, Taiwan, Mex-
ico, eastern Europe, and the United States.®

Furthermore, the effect of arsenic is modified by
genetic susceptibility, as occurs in polymorphisms of
the gene encoding the arsenic methyltransferase gene;
these polymorphisms decrease the capacity to metabolize
arsenic.%

Polychlorinated biphenyls (PCPs) are extensively dis-
tributed in the environment, whether through direct
dumping by industries that use them or through combustion
and dumping in rivers and marine waters of contaminated
waste. Fatty fish can contain significant quantities of poly-
chlorinated biphenyls, which impact melanogenesis and
facilitate melanoma progression. In contrast, these fish are
also rich in ¢-3 polyunsaturated fatty acids, which have an
antineoplastic action on melanoma. A cohort study found a
hazard ratio (HR) of 4 (95% Cl, 1.2-1.3, P=.02) associated
with PCBs, whereas for the relationship with eicosapen-
taenoic/docosahexaenoic acid intake, the HR was 0.2 (95%
Cl, 0.1-0.8, P=.003). Therefore, more studies are needed
to really demonstrate whether consumption of this fish has
a protective effect or may increase the risk of melanoma.®

The association of Mediterranean diet with skin cancer
has also been studied. In French women, closer adherence
to this diet was associated with a reduction in the overall
risk of developing skin cancer, mainly through an inverse
association with BCC incidence and a decrease in the risk of
melanoma. These results should also be confirmed in men
and possible biases assessed, but the results are sufficiently
promising to be cited as an additional benefit when encour-
aging the Mediterranean diet in our patients.®’

Coffee and caffeine consumption is inversely and propor-
tionally related to the risk of melanoma in several studies.
Specifically, consumption of a cup of coffee a day decreased
the risk of melanoma by 3%.°¢ In contrast, a metaanalysis
found a dose-dependent relationship between caffeinated
coffee consumption and incidence of BCC.%°

Finally, dietary restriction alters both diurnal sensitivity
to DNA damage caused by UVB radiation and expression of
the XPA gene, which is essential for DNA repair, demonstrat-
ing the link between circadian rhythm, food intake, and skin
health.”® All these studies conducted in humans that link diet

with risk or not of developing skin cancer are summarized in
Table 2 48,58,60-64,66-69

Numerous epidemiological studies have examined the rela-
tionship between physical activity and risk of NMSC and
melanoma. Athletes who practice sports outdoors receive
high doses of UV radiation due to the long hours of train-
ing and competition with high exposure to sunlight, and this
effect increases in alpine sports due to the increase in UV
radiation at altitude and reflection from surfaces coated
with snow and ice.”" Thus, extreme exposure to UV radi-
ation in outdoor sports such as skiing, mountain climbing,
or cycling or triathlon has been documented in a series of
dosing studies.”?7>

Extensive epidemiological studies show that recreational
activities such as sunbathing on the beach or exposure dur-
ing aquatic sports are associated with a greater risk of BCC,
whereas skiing has been shown to have a greater risk of
SCC.76"78 The incidence of BCC and SCC has been calculated
in different groups of sports enthusiasts, finding a greater
risk of tumors in marathon runners, an increased incidence
of BCC in surfers, and an increased prevalence of actinic
keratosis in rock climbers. However, there are few studies,
the sample sizes are small, and they do not include former
sports player or retired athletes.”®”’

A metaanalysis that included 13949 patients who had
recently been diagnosed with melanoma found that in cohort
studies, there is a greater risk of melanoma in patients with
high physical activity (relative risk=1.3; 95% Cl=1.2-1.4);
however, this relationship was not shown in case-control
studies, probably because of confounding factors such as
exposure to sunlight and phototype.”®

Some risk factors for cutaneous melanoma, such as num-
ber of melanocytic nevi and solar lentigines, are more
frequent in individuals who practice sport outdoors. In addi-
tion to substantial exposure to sunlight, exercise-induced
immunosuppression could increase the risk of NMSC and
cutaneous melanoma in athletes.’®8
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Epidemiological Studies of the Association Between Skin Cancer and Diet and Nutrients.

Reference

Ruan et al.®®

Kune et al.*

Wei et al.”°

Fung et al.”

Karagas et al.>?

Frieling et al.”®

Green et al.”**

Greenberg et al.>®

Moon et al.”®

Tang et al.”®

Moreno-Arrones et al.®°

Duffield-Lillico et al.®"

Dhana et al.%?

Gossai et al.*

Diet and Nutrients Type of Study

Total and
saturated fats

Vitamin A and
B-carotene
Folic acid

Vitamins A, C and
E and folates

Selenium,
«-tocopherol,
B-carotene, and

retinol
B-carotene

B-carotene

B-carotene

Oral
supplementation
with retinol

Vitamin D

Vitamin D

Selenium
supplements

Dietry folic acid

Rice (arsenic
content)

Metaanalysis (3
cohort studies and
9 case-control
studies)

Case-control study

Clinical trial

Clinical trial

Case-control
studies

Clinical trial

Clinical trial

Clinical trial

Clinical trial

Case-control study

Longitudinal study

Clinical trial

Cohort study

Case-control study

No. of Individuals

30915 BCC

4106 SCC

1638 melanomas
176 (88 cases and
88 controls)

958

5392

396 (132 cases and
264 controls)

22071

1383

1805

2297

178 cases 930
controls
204 melanomas

1312

75311 women and
48523 men

487 cases 462
controls

Findings of Association with Diet

No association between dietary intake of
total and saturated fat and BCC, SCC,
and melanoma

High monounsaturated fat intake was
associated with a decrease in risk of BCC
(RR, 0.90; 95% Cl, 0.85-0.96). High
polyunsaturated fat intake was
positively associated with risk of SCC
(RR, 1.19, 95% Cl, 1.06-1.33)

Inverse association with NMSC (BCC and
SCC)

Cases also had lower serum levels of
B-carotene and vitamin A than controls
Supplementation with folic acid was not
associated with BCC incidence

There was no evidence that vitamins A,
C and E and folates play a substantial
protective role in the incidence of BCC
At the concentrations studied, there was
no relationship with the risk of SCC

Supplementation with B-carotene for an
average of 12 years did not impact the
risk of BCC or SCC

Supplementation with B-carotenes was
not associated with a change in the risk
of either SCC or BCC

Supplementation with B-carotenes in
individuals with NMSC did not reduce
development of new NMSC

Daily supplementation with 25000 IU of
retinol was effective for preventing SCC,
although it did not prevent BCC in
patients with moderate risk

Inverse relationship between serum
levels and NMSC

Significant association between VD levels
on diagnosis and site, mitotic index of
the tumor, and ulceration; a borderline
association with Breslow depth and BMI
Daily supplementation with 200 u.g daily
of selenium does not reduce the risk of
BCC and increases the risk of SCC in
patients with a history of NMSC
Moderate increase in the risk of
melanoma with folate intake derived
solely from diet. A higher intake of
vitamins B6 and B12, choline, betaine,
and methionine was not associated with
risk of melanoma

Rice consumption may be related to
onset of keratinocytic tumors, in those
individuals with relatively low exposure
to arsenic in drinking water
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Table 2 (Continued)

Reference Diet and Nutrients Type of Study

Donat-Vargas C et al.®® Polychlorinated
biphenyls (PCB)
and o-3
polyunsaturated
fatty acids (in
fatty fishes in diet)
Mediterranean

diet

Cohort study

Mahamat-Saleh et al.®’ Cohort study

Liu et al.%® Caffeinated coffee Metaanalysis (2
case-control
studies and 5
cohort studies)
Metaanalysis (2
case-control
studies, 4 cohort

studies, and 1

Vasegui et al.®’ Caffeinated coffee

longitudinal study)

However, experimental studies suggest that exercise may
have protective effects for skin cancer. In PTEN knockout
mice, exercise prevents hepatocellular carcinoma and skin
cancer induced by tetradecanoylphorbol-13-acetate (TPA)
in an experimental animal model.®' Exercise stimulates
secretion of circulating insulin growth factor (IGF-1) and
the corresponding signal in TPA mice, reducing the risk of
skin cancer. Furthermore, exercise activates p53, which
increases p21, IGFBP-3, and PTEN, in turn inducing down-
regulation of the IGF-1 pathway, contributing to prevention
of skin cancer.2-%

In summary, exercise may have a protective effect on
skin cancer, but not sufficient to compensate for the risk
derived from excessive exposure UV radiation associated
with outdoor sports; probably the equilibrium is negatively
influenced by inadequate photoprotection habits. There-
fore, protective measures should be encouraged in those
who practice outdoor sports. Such measure include encour-
aging athletes to avoid training at times of maximum
risk, choosing appropriate clothing, and applying water and
sweat-resistant sunscreen.®

Disruption of the circadian rhythm has been classified by the
International Agency for Cancer Research as one of the most
probable carcinogens based on the evidence from human
and animal studies.®

There is an increase in the standardized HR for melanoma
in pilots (2.2 [95% CI, 1.7-2.9]) and also in cabin crew in air-
craft of 2.1 (95% Cl, 1.7-2.9). Penetration of UVA radiation
through the windows is a plausible factor for pilots, but not
for the rest of the crew. It has yet to be resolved whether
the underlying cause for this observation is cosmic radia-
tion, lifestyles with more holidays with greater exposure to
sunlight, or disruption of the circadian rhythm.%:8

No. of Individuals

20785 Swedish
women

Findings of Association with Diet

A direct association was found between
exposure to PCB in diet and risk of

melanoma. Intake of o-3
polyunsaturated fatty acids was shown
to have a substantial protective
association

98995 French Adherence to a Mediterranean diet is

women associated with a lower risk of skin
cancer in women, particularly melanoma
and BCC

851672 Caffeinated coffee has chemopreventive

effects. One cup of coffee daily reduces
the risk of melanoma by 3%

320370 controls
and 104770 cases

Caffeinated coffee reduces the risk of
BCC in dose-dependent fashion

Another group within the population who works shifts
and has a higher incidence of melanoma are firemen; in
this group, the results have been variable and the risk of
melanoma is estimated to be 1.3 (95% Cl, 1.1-1.6).%° Never-
theless, it should be remembered that this group is exposed
to potential carcinogenic compounds generated in fires, such
as PAHs, which have been linked to NMSC.?'

In other shift workers such as nurses, those who usually
worked night shifts have an incidence of skin cancer 14%
lower than those who worked night shifts less regularly or
never.”

The influence of disruption to circadian rhythm on car-
cinogenesis is attributed to different possible mechanisms.
On one hand, lower secretion of melatonin reduces anticar-
cinogenic and antioxidant acitivty®'; on the other, there is
a circadian regulation induced by UV radiation of certain
DNA repair mechanisms, as well as antioxidant cutaneous
mechanisms.’> However, the association with greater or
lower incidence of skin cancer is not clear due to confound-
ing factors, such as decreased exposure to UV radiation due
to working night shifts.

The impact of social and economic levels on cancer sur-
vival have been studied. Economic inequalities in countries
with limited healthcare access are responsible for worse
melanoma prognosis because the tumor is diagnosed in more
advanced stages.”® Thus, a strong inverse correlation has
been demonstrated between total healthcare spending per
head and the ratio of melanoma incidence to the corre-
sponding mortality (r=-0.76, P<.05).%

In Germany, a study was conducted in 70 million inhabi-
tants, finding a direct correlation between a larger number
of admissions and a lower level of education with a higher
prevalence of melanoma and NMSC.%
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A multicenter study in 5 European countries (France,
Germany, Portugal, Italy, and Sweden) found that there is
a certain increment in the risk of skin cancer associated
with greater socioeconomic level in middle-aged patients,
without any differences in older individuals.”®

Microorganisms and Microbiota

Certain microorganisms are known to play a role in some
skin cancers, in particular, Merkel cell polyomavirus leading
to Merkel cell carcinoma and human papillomaviurs.®” In the
case of Merkel cell polyomavirus, in a study of water analysis
in Mediterranean countries, this entity was found in 75% of
residual waters and in 29% and 18% of samples taken from
rivers and the sea, respectively. The study affirms that water
treatment and UV radiation eliminate between 2.22 and 4.52
logqo viral concentrations, but global warming and limited
rainfall could increase the presence of this virus and other
water-born viruses.”®

It is known that Propionibacterium acnes, one of the
bacteria in our skin microbiota, decreases synthesis of por-
phyrins on exposure to UVB radiation.’® UV radiation inhibits
growth of Malassezia furfur, a yeast in the microbiota that
synthesizes pityriacitrin, a substance with a photoprotective
effect.'® Furthermore, a relationship has been reported
between development of melanoma and microorganisms
of the Fusobacterium and Trueperella genera.””’ On the
other hand, skin colonization of nude mice with a strain
of Staphylococcus epidermidis from human microbiota that
synthesizes 6-N-hydroxyaminopurine exercises a preventive
role in the development of skin tumors in a model of pho-
tocarcinogenesis with UVB; in contrast, colonization by a
strain of the same bacterium that does not produce 6-N-
hydroxyaminopurine did not have any preventive effect.?’
This could indicate that certain bacteria in the microbiota
could lead to a protective effect or induce cancer when
combined with UV radiation or sunlight.

But it is not just skin microbiota that might impact
skin cancer. Changes in the intestinal microbiota have been
observed to bear a relationship with different responses to
immunotherapy, such that a greater diversity in intestinal
microbiota and a greater growth of the Ruminococcaceae
family favors response to immunotherapy with anti-PD-1
drugs. 102,103

Conclusion

This literature review shows that not only known factors
such as UV and electromagnetic radiation but also factors
such as environmental pollution, including air pollution,
smoking, and water contamination, may have an impact
on skin health and cancer genesis. Some data are still
contradictory or inconclusive, and individual susceptibility,
determined by the genome itself, along with perhaps other
genes that cohabit with us, in the microbiome, should be
taken into account.

Conflicts of interest

The authors declare that they have no conflicts of interest.

References

1. Wild CP. Complementing the genome with an ‘‘exposome’’: the
outstanding challenge of environmental exposure measure-
ment in molecular epidemiology. Cancer Epidemiol Biomarkers
Prev. 2005;14:1847-50.

2. Vineis P, Chadeau-Hyam M, Gmuender H, Gulliver J, Herceg
Z, Kleinjans J, et al. The exposome in practice: design
of the EXPOsOMICS project. Int J Hyg Environ Health.
2017;220:142-51.

3. IARC monographs on the evaluation of carcinogenic risks to
humans. Solar and ultraviolet radiation. IARC Monogr Eval Car-
cinog risks to humans. 1992;55:1-316.

4. Karran P, Brem R. Protein oxidation, UVA and human DNA
repair. DNA Repair (Amst). 2016;44:178-85.

5. Barnes JL, Zubair M, John K, Poirier MC, Martin FL. Carcinogens
and DNA damage. Biochem Soc Trans. 2018;46:1213-24.

6. Seité S, Zucchi H, Moyal D, Tison S, Compan D, Christiaens
F, et al. Alterations in human epidermal Langerhans cells by
ultraviolet radiation: quantitative and morphological study. Br
J Dermatol. 2003;148:291-9.

7. Rivas M, Araya MC, Caba F, Rojas E, Calaf GM. Ultraviolet light
exposure influences skin cancer in association with latitude.
Oncol Rep. 2011;25:1153-9.

8. Moan J, Grigalavicius M, Baturaite Z, Dahlback A, Juze-
niene A. The relationship between UV exposure and incidence
of skin cancer. Photodermatol Photoimmunol Photomed.
2015;31:26-35.

9. Gandini S, Doré J-F, Autier P, Greinert R, Boniol M. Epi-
demiological evidence of carcinogenicity of sunbed use and
of efficacy of preventive measures. J Eur Acad Dermatol
Venereol. 2019;33 Suppl 2:57-62.

10. Boniol M, Autier P, Boyle P, Gandini S. Cutaneous melanoma
attributable to sunbed use: systematic review and meta-
analysis. BMJ. 2012;345:e4757.

11. Yoshinaga S, Hauptmann M, Sigurdson AJ, Doody MM, Freed-
man DM, Alexander BH, et al. Nonmelanoma skin cancer in
relation to ionizing radiation exposure among U.S. radiologic
technologists. Int J Cancer. 2005;115:828-34.

12. Lichter MD, Karagas MR, Mott LA, Spencer SK, Stukel TA,
Greenberg ER. Therapeutic ionizing radiation and the inci-
dence of basal cell carcinoma and squamous cell carcinoma.
The New Hampshire Skin Cancer Study Group. Arch Dermatol.
2000;136:1007-11.

13. Sanlorenzo M, Wehner MR, Linos E, Kornak J, Kainz W, Posch
C, et al. The risk of melanoma in airline pilots and cabin crew.
JAMA Dermatol. 2015;151:51.

14. Di Trolio R, Di Lorenzo G, Fumo B, Ascierto PA. Cosmic radi-
ation and cancer: is there a link? Future Oncol. 2015;11:
1123-35.

15. Bilbao J, Miguel A. Contribution in the study of UV-B
solar radiation in Central Spain. Renew Energy. 2013;53:
79-85.

16. Strahan S, Douglass A. Decline in Antarctic ozone depletion and
lower stratospheric chlorine determined from aura microwave
limb sounder observations. An Agu J. 2018;45:382-90.

17. Calapre L, Gray ES, Kurdykowski S, David A, Hart P, Descargues
P, et al. Heat-mediated reduction of apoptosis in UVB-damaged
keratinocytes in vitro and in human skin ex vivo. BMC Dermatol.
2016;16:6.

18. Yang L, Wu L, Zhang X, Hu Y, Fan Y, Ma J. 1,25(0H)2D3/VDR
attenuates high glucose-induced epithelial-mesenchymal tran-
sition in human peritoneal mesothelial cells via the
TGFB/Smad3 pathway. Mol Med Rep. 2017;15:2273-9.

19. Puri P, Nandar SK, Kathuria S, Ramesh V. Effects of air pollu-
tion on the skin: a review. Indian J Dermatol Venereol Leprol.
2017;83:415-23.


http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0005
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0010
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0015
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0020
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0025
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0030
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0035
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0040
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0045
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0050
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0055
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0060
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0065
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0070
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0075
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0080
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0085
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0090

468

T. Gracia-Cazana et al.

20

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

. Melicow MM. Percivall Pott (1713-1788): 200th anniversary of
first report of occupation-induced cancer scrotum in chimmey
sweepers (1775). Urology. 1975;6:745-9.

Siddens LK, Larkin A, Krueger SK, Bradfield CA, Waters
KM, Tilton SC, et al. Polycyclic aromatic hydrocarbons
as skin carcinogens: comparison of benzo[a]pyrene,
dibenzo[def,p]chrysene and three environmental mixtures in
the FVB/N mouse. Toxicol Appl Pharmacol. 2012;264:377-86.
Iversen OH. Tumorigenesis and carcinogenesis studies of a
number of insulation oils and fluids on hairless and SENCAR
mice with special reference to skin tumours and malignant
lymphomas. APMIS Suppl. 1990;13:1-60.

Jin S-P, Li Z, Choi EK, Lee S, Kim YK, Seo EY, et al.
Urban particulate matter in air pollution penetrates into the
barrier-disrupted skin and produces ROS-dependent cutaneous
inflammatory response in vivo. J Dermatol Sci. 2018.
Vierkotter A, Schikowski T, Ranft U, Sugiri D, Matsui M, Kramer
U, et al. Airborne particle exposure and extrinsic skin aging. J
Invest Dermatol. 2010;130:2719-26.

Kim KE, Cho D, Park HJ. Air pollution and skin diseases: adverse
effects of airborne particulate matter on various skin diseases.
Life Sci. 2016;152:126-34.

Puntoni R, Ceppi M, Gennaro V, Ugolini D, Puntoni M, La Manna
G, et al. Occupational exposure to carbon black and risk of
cancer. Cancer Causes Control. 2004;15:511-6.

Ekunwe SIN, Hunter RD, Hwang H-M. Ultraviolet radiation
increases the toxicity of pyrene, 1-aminopyrene and 1-
hydroxypyrene to human keratinocytes. Int J Environ Res
Public Health. 2005;2:58-62.

Burke KE, Wei H. Synergistic damage by UVA radiation and
pollutants. Toxicol Ind Health. 2009;25:219-24.

Nakatsuji T, Chen TH, Butcher AM, Trzoss LL, Nam S-J,
Shirakawa KT, et al. A commensal strain of Staphylococ-
cus epidermidis protects against skin neoplasia. Sci Adv.
2018;4:eaa04502.

Datzmann T, Markevych I, Trautmann F, Heinrich J, Schmitt J,
Tesch F. Outdoor air pollution, green space, and cancer inci-
dence in Saxony: a semi-individual cohort study. BMC Public
Health. 2018;18:715.

Segatto MM, Bonamigo RR, Hohmann CB, Miiller KR, Bakos L,
Mastroeni S, et al. Residential and occupational exposure to
pesticides may increase risk for cutaneous melanoma: a case-
control study conducted in the south of Brazil. Int J Dermatol.
2015;54:e527-38.

Lemarchand C, Tual S, Levéque-Morlais N, Perrier S, Belot A,
Velten M, et al. Cancer incidence in the AGRICAN cohort study
(2005-2011). Cancer Epidemiol. 2017;49:175-85.

Fortes C, Mastroeni S, Segatto MM, Hohmann C, Miligi L, Bakos
L, et al. Occupational exposure to pesticides with occupational
sun exposure increases the risk for cutaneous melanoma. J
Occup Environ Med. 2016;58:370-5.

Fortes C, Mastroeni S, Botta G, Boffetta P, Antonelli G,
Venanzetti F. Glutathione S-transferase M1 null genotype,
household pesticides exposure and cutaneous melanoma.
Melanoma Res. 2016;26:625-30.

Thompson CA, Zhang Z-F, Arah OA. Competing risk bias to
explain the inverse relationship between smoking and malig-
nant melanoma. Eur J Epidemiol. 2013;28:557-67.

Song F, Qureshi AA, Gao X, Li T, Han J. Smoking and risk of
skin cancer: a prospective analysis and a meta-analysis. Int J
Epidemiol. 2012;41:1694-705.

Jones MS, Jones PC, Stern SL, Elashoff D, Hoon DSB, Thomp-
son J, et al. The impact of smoking on sentinel node
metastasis of primary cutaneous melanoma. Ann Surg Oncol.
2017;24:2089-94.

Dusingize JC, Olsen CM, Pandeya N, Thompson BS, Webb PM,
Green AC, et al. Smoking and cutaneous melanoma: findings

39.

40.

M.

42.

43.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

from the QSkin sun and health cohort study. Cancer Epidemiol
Biomarkers Prev. 2018;27:874-81.

Nagore E, Hueso L, Botella-Estrada R, Alfaro-Rubio A, Serna
I, Guallar J, et al. Smoking, sun exposure, number of nevi
and previous neoplasias are risk factors for melanoma in older
patients (60 years and over). J Eur Acad Dermatol Venereol.
2010;24:50-7.

Espinosa P, Pfeiffer RM, Garcia-Casado Z, Requena C, Landi
MT, Kumar R, et al. Risk factors for keratinocyte skin cancer
in patients diagnosed with melanoma, a large retrospective
study. Eur J Cancer. 2016;53:115-24.

Wu W, Liu H, Song F, Chen L-S, Kraft P, Wei Q, et al. Associa-
tions between smoking behavior-related alleles and the risk of
melanoma. Oncotarget. 2016;7:47366-75.

Cauci S, Maione V, Buligan C, Linussio M, Serraino D, Stinco
G. Bsml (rs1544410) and Fokl (rs2228570) vitamin D receptor
polymorphisms, smoking, and body mass index as risk factors
of cutaneous malignant melanoma in northeast Italy. Cancer
Biol Med. 2017;14:302-18.

Pavlou P, Rallis M, Deliconstantinos G, Papaioannou G, Grando
SA. In-vivo data on the influence of tobacco smoke and UV light
on murine skin. Toxicol Ind Health. 2009;25:231-9.

. Sauvaigo S, Bonnet-Duquennoy M, Odin F, Hazane-Puch F,

Lachmann N, Bonté F, et al. DNA repair capacities of cuta-
neous fibroblasts: effect of sun exposure, age and smoking
on response to an acute oxidative stress. Br J Dermatol.
2007;157:26-32.

Curtin GM, Hanausek M, Walaszek Z, Mosberg AT, Slaga TJ.
Short-term in vitro and in vivo analyses for assessing the tumor-
promoting potentials of cigarette smoke condensates. Toxicol
Sci. 2004;81:14-25.

Silverberg JI, Ratner D. Associations of non-melanoma skin
cancer and melanoma, extra-cutaneous cancers and smoking
in adults: a US population-based study. J Eur Acad Dermatol
Venereol. 2015;29:1389-97.

Bronsnick T, Murzaku EC, Rao BK. Diet in dermatology: part I.
Atopic dermatitis, acne, and nonmelanoma skin cancer. J Am
Acad Dermatol. 2014;71:1039.e1-12.

Ruan L, Cheng S-P, Zhu Q-X. Dietary fat intake and the risk of
skin cancer: a systematic review and meta-analysis of obser-
vational studies. Nutr Cancer. 2019:1-11.

Kune GA, Bannerman S, Field B, Watson LF, Cleland H, Meren-
stein D, et al. Diet, alcohol, smoking, serum beta-carotene,
and vitamin A in male nonmelanocytic skin cancer patients
and controls. Nutr Cancer. 1992;18:237-44.

Wei Q, Matanoski GM, Farmer ER, Strickland P, Grossman L.
Vitamin supplementation and reduced risk of basal cell carci-
noma. J Clin Epidemiol. 1994;47:829-36.

Fung TT, Hunter DJ, Spiegelman D, Colditz GA, Speizer FE,
Willett WC. Vitamins and carotenoids intake and the risk of
basal cell carcinoma of the skin in women (United States).
Cancer Causes Control. 2002;13:221-30.

Karagas MR, Greenberg ER, Nierenberg D, Stukel TA, Morris
JS, Stevens MM, et al. Risk of squamous cell carcinoma of the
skin in relation to plasma selenium, alpha-tocopherol, beta-
carotene, and retinol: a nested case-control study. Cancer
Epidemiol Biomarkers Prev. 1997;6:25-9.

Frieling UM, Schaumberg DA, Kupper TS, Muntwyler J, Hen-
nekens CH. A randomized, 12-year primary-prevention trial
of beta carotene supplementation for nonmelanoma skin
cancer in the physician’s health study. Arch Dermatol.
2000;136:179-84.

Green A, Williams G, Neale R, Hart V, Leslie D, Parsons P, et al.
Daily sunscreen application and betacarotene supplementa-
tion in prevention of basal-cell and squamous-cell carcinomas
of the skin: a randomised controlled trial. Lancet (London,
England). 1999;354:723-9.


http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0095
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0100
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0105
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0110
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0115
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0120
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0125
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0130
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0135
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0140
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0145
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0150
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0155
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0160
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0165
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0170
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0175
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0180
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0185
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0190
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0195
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0200
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0205
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0210
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0215
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0220
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0225
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0230
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0235
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0240
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0245
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0250
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0255
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0260
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0265

Influence of the Exposome on Skin Cancer

469

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

7.

72.

Greenberg ER, Baron JA, Stukel TA, Stevens MM, Mandel JS,
Spencer SK, et al. A clinical trial of beta carotene to prevent
basal-cell and squamous-cell cancers of the skin. The Skin Can-
cer Prevention Study Group. N Engl J Med. 1990;323:789-95.
Moon TE, Levine N, Cartmel B, Bangert JL, Rodney S, Dong Q,
et al. Effect of retinol in preventing squamous cell skin cancer
in moderate-risk subjects: a randomized, double-blind, con-
trolled trial. Southwest Skin Cancer Prevention Study Group.
Cancer Epidemiol Biomarkers Prev. 1997;6:949-56.

Ellison TI, Smith MK, Gilliam AC, MacDonald PN. Inactiva-
tion of the vitamin D receptor enhances susceptibility of
murine skin to UV-induced tumorigenesis. J Invest Dermatol.
2008;128:2508-17.

Tang JY, Parimi N, Wu A, Boscardin WJ, Shikany JM, Chren M-
M, et al. Inverse association between serum 25(0OH) vitamin D
levels and non-melanoma skin cancer in elderly men. Cancer
Causes Control. 2010;21:387-91.

Brozyna AA, Hoffman RM, Slominski AT. Relevance of Vitamin
D in melanoma development, progression and therapy. Anti-
cancer Res. 2020;40:473-89.

Moreno-Arrones O, Zegeer J, Gerbo M, Manrique-Silva E,
Requena C, Traves V, et al. Decreased Vitamin D serum levels
at melanoma diagnosis are associated with tumor ulceration
and high tumor mitotic rate. Melanoma Res. 2019;29.
Duffield-Lillico AJ, Slate EH, Reid ME, Turnbull BW, Wilkins PA,
Combs GF, et al. Selenium supplementation and secondary pre-
vention of nonmelanoma skin cancer in a randomized trial. J
Natl Cancer Inst. 2003;95:1477-81.

Dhana A, Yen H, Li T, Holmes MD, Qureshi AA, Cho E. Intake of
folate and other nutrients related to one-carbon metabolism
and risk of cutaneous melanoma among US women and men.
Cancer Epidemiol. 2018;55:176-83.

Karagas MR, Gossai A, Pierce B, Ahsan H. Drinking water arsenic
contamination, skin lesions, and malignancies: a systematic
review of the global evidence. Curr Environ Heal Reports.
2015;2:52-68.

Gossai A, Zens MS, Punshon T, Jackson BP, Perry AE, Karagas
MR. Rice consumption and squamous cell carcinoma of the
skin in a United States population. Environ Health Perspect.
2017;125:097005.

Mayer JE, Goldman RH. Arsenic and skin cancer in the USA:
the current evidence regarding arsenic-contaminated drinking
water. Int J Dermatol. 2016;55:e585-91.

Donat-Vargas C, Berglund M, Glynn A, Wolk A, Akesson A.
Dietary polychlorinated biphenyls, long-chain n-3 polyunsat-
urated fatty acids and incidence of malignant melanoma. Eur
J Cancer. 2017;72:137-43.

Mahamat-Saleh Y, Cervenka I, Al Rahmoun M, Savoye I, Mancini
FR, Trichopoulou A, et al. Mediterranean dietary pattern and
skin cancer risk: a prospective cohort study in French women.
Am J Clin Nutr. 2019;110:993-1002.

Liu J, Shen B, Shi M, Cai J. Higher caffeinated coffee intake
is associated with reduced malignant melanoma risk: a meta-
analysis study. PLoS One. 2016;11:e0147056.

Vaseghi G, Haghjoo-Javanmard S, Naderi J, Eshraghi A,
Mahdavi M, Mansourian M. Coffee consumption and risk of non-
melanoma skin cancer: a dose-response meta-analysis. Eur J
Cancer Prev. 2018;27:164-70.

Wang H, van Spyk E, Liu Q, Geyfman M, Salmans ML,
Kumar V, et al. Time-restricted feeding shifts the skin cir-
cadian clock and alters UVB-induced DNA damage. Cell Rep.
2017;20:1061-72.

Rigel DS. Cutaneous ultraviolet exposure and its relationship
to the development of skin cancer. J Am Acad Dermatol.
2008;58:5129-32.

Moehrle M, Dennenmoser B, Garbe C. Continuous long-
term monitoring of UV radiation in professional mountain

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

guides reveals extremely high exposure. Int J Cancer.
2003;103:775-8.

Moehrle M. Ultraviolet exposure in the Ironman triathlon. Med
Sci Sports Exerc. 2001;33:1385-6.

Moehrle M, Heinrich L, Schmid A, Garbe C. Extreme UV expo-
sure of professional cyclists. Dermatology. 2000;201:44-5.
Moehrle M, Korn M, Garbe C. Bacillus subtilis spore film dosime-
ters in personal dosimetry for occupational solar ultraviolet
exposure. Int Arch Occup Environ Health. 2000;73:575-80.
Dozier S, Wagner RF, Black SA, Terracina J. Beachfront screen-
ing for skin cancer in Texas Gulf coast surfers. South Med J.
1997;90:55-8.

Moehrle M. Outdoor sports and skin cancer. Clin Dermatol.
2008;26:12-5.

Ambros-Rudolph CM, Hofmann-Wellenhof R, Richtig E, Miiller-
Firstner M, Soyer HP, Kerl H. Malignant melanoma in marathon
runners. Arch Dermatol. 2006;142:1471-4.

Behrens G, Niedermaier T, Berneburg M, Schmid D, Leitz-
mann MF. Physical activity, cardiorespiratory fitness and risk of
cutaneous malignant melanoma: Systematic review and meta-
analysis. PLoS One. 2018;13:e0206087.

Richtig E, Ambros-Rudolph CM, Trapp M, Lackner HK, Hofmann-
Wellenhof R, Kerl H, et al. Melanoma markers in marathon
runners: increase with sun exposure and physical strain. Der-
matology. 2008;217:38-44.

Yu M, King B, Ewert E, Su X, Mardiyati N, Zhao Z, et al.
Exercise activates p53 and negatively regulates IGF-1 path-
way in epidermis within a skin cancer model. PLoS One.
2016;11:€0160939.

Michna L, Wagner GC, Lou Y-R, Xie J-G, Peng Q-Y, Lin Y, et al.
Inhibitory effects of voluntary running wheel exercise on UVB-
induced skin carcinogenesis in SKH-1 mice. Carcinogenesis.
2006;27:2108-15.

Ouyang P, Jiang Y, Doan HM, Xie L, Vasquez D, Welti R, et al.
Weight loss via exercise with controlled dietary intake may
affect phospholipid profile for cancer prevention in murine skin
tissues. Cancer Prev Res (Phila). 2010;3:466-77.

Xie L, Jiang Y, Ouyang P, Chen J, Doan H, Herndon B, et al.
Effects of dietary calorie restriction or exercise on the PI3K
and Ras signaling pathways in the skin of mice. J Biol Chem.
2007;282:28025-35.

Wysong A, Gladstone H, Kim D, Lingala B, Copeland J, Tang
JY. Sunscreen use in NCAA collegiate athletes: identifying tar-
gets for intervention and barriers to use. Prev Med (Baltim).
2012;55:493-6.

Garcia-Saenz A, Sanchez de Miguel A, Espinosa A, Valentin A,
Aragonés N, Llorca J, et al. Evaluating the association between
artificial light-at-night exposure and breast and prostate can-
cer risk in Spain (MCC-Spain Study). Environ Health Perspect.
2018;126:047011.

Miura K, Olsen CM, Rea S, Marsden J, Green AC. Do airline pilots
and cabin crew have raised risks of melanoma and other skin
cancers? Systematic review and meta-analysis. Br J Dermatol.
2019;181:55-64.

McNeely E, Mordukhovich I, Staffa S, Tideman S, Gale S, Coull
B. Cancer prevalence among flight attendants compared to the
general population. Environ Health. 2018;17:49.

LeMasters GK, Genaidy AM, Succop P, Deddens J, Sobeih T,
Barriera-Viruet H, et al. Cancer risk among firefighters: a
review and meta-analysis of 32 studies. J Occup Environ Med.
2006;48:1189-202.

Schernhammer ES, Razavi P, Li TY, Qureshi AA, Han J. Rotating
night shifts and risk of skin cancer in the nurses’ health study.
J Natl Cancer Inst. 2011;103:602-6.

Pourhanifeh MH, Mahdavinia M, Reiter RJ, Asemi Z. Potential
use of melatonin in skin cancer treatment: a review of current
biological evidence. J Cell Physiol. 2019;234:12142-8.


http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0270
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0275
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0280
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0285
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0290
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0295
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0300
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0305
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0310
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0315
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0320
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0325
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0330
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0335
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0340
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0345
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0350
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0350
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0350
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0350
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0350
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0350
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0350
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0350
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0350
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0350
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0350
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0350
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0350
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0350
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0350
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0350
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0350
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0350
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0350
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0350
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0350
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0350
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0350
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0350
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0350
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0355
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0360
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0360
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0360
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0360
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0360
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0360
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0360
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0360
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0360
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0360
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0360
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0360
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0360
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0360
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0360
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0360
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0360
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0365
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0365
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0365
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0365
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0365
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0365
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0365
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0365
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0365
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0365
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0365
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0365
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0365
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0365
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0365
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0365
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0365
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0365
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0365
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0365
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0365
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0365
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0370
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0375
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0380
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0380
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0380
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0380
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0380
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0380
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0380
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0380
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0380
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0380
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0380
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0380
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0380
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0380
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0380
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0385
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0390
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0395
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0400
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0405
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0410
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0415
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0420
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0425
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0430
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0435
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0435
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0435
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0435
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0435
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0435
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0435
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0435
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0435
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0435
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0435
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0435
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0435
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0435
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0435
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0435
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0435
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0435
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0435
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0435
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0435
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0435
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0435
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0435
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0435
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0435
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0440
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0445
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0450

470

T. Gracia-Cazana et al.

92.

93.

94.

95.

96.

97.

98.

Gutierrez D, Arbesman J. Circadian dysrhythmias, physiolog-
ical aberrations, and the link to skin cancer. Int J Mol Sci.
2016;17.

Moreno-Ramirez D, Ojeda-Vila T, Rios-Martin J, Ruiz-Villaverde
R, De-Troya M, Sanz-Trelles A, et al. The role of accessibil-
ity policies and other determinants of health care provision in
the initial prognosis of malignant melanoma: a cross-sectional
study. J Am Acad Dermatol. 2014;71.

Forsea AM, Del Marmol V, Stratigos A, Geller AC. Melanoma
prognosis in Europe: far from equal. Br J Dermatol.
2014;171:179-82.

Augustin J, Kis A, Sorbe C, Schafer |, Augustin M. Epidemiology
of skin cancer in the German population: impact of socioeco-
nomic and geographic factors. J Eur Acad Dermatol Venereol.
2018;32:1906-13.

Ofenloch RF, Schuttelaar ML, Svensson A, Bruze M, Naldi L,
Cazzaniga S, et al. Socioeconomic status and the prevalence
of skin and atopic diseases in five european countries. Acta
Derm Venereol. 2019;99:309-14.

Accardi R, Gheit T. Cutaneous HPV and skin cancer. Presse Med.
2014;43:e435-43.

Rusifiol M, Fernandez-Cassi X, Timoneda N, Carratala A, Abril
JF, Silvera C, et al. Corrigendum to ‘‘Evidence of viral dissem-

99.

100.

101.

102.

103.

ination and seasonality in a Mediterranean river catchment:
implications for water pollution management’’ [J. Environ.
Manag. 159 (2015) 58-67]. J Environ Manage. 2018;223:1100.
Wang Y, Zhu W, Shu M, Jiang Y, Gallo RL, Liu Y-T, et al. The
response of human skin commensal bacteria as a reflection of
UV radiation: UV-B decreases porphyrin production. PLoS One.
2012;7:e47798.

Machowinski A, Kramer H-J, Hort W, Mayser P. Pityriacitrin—a
potent UV filter produced by Malassezia furfur and its effect
on human skin microflora. Mycoses. 2006;49:388-92.

Mrazek J, Mekadim C, Kucerova P, §vejstil R, Salmonova H,
Vlasakova J, et al. Melanoma-related changes in skin micro-
biome. Folia Microbiol (Praha). 2019;64:435-42.

Vétizou M, Pitt JM, Daillére R, Lepage P, Waldschmitt N, Fla-
ment C, et al. Anticancer immunotherapy by CTLA-4 blockade
relies on the gut microbiota. Science. 2015;350:1079-84.
Sivan A, Corrales L, Hubert N, Williams JB, Aquino-Michaels K,
Earley ZM, et al. Commensal Bifidobacterium promotes anti-
tumor immunity and facilitates anti-PD-L1 efficacy. Science.
2015;350:1084-9.


http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0455
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0455
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0455
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0455
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0455
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0455
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0455
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0455
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0455
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0455
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0455
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0455
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0455
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0455
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0455
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0455
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0455
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0455
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0455
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0455
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0455
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0460
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0465
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0465
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0465
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0465
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0465
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0465
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0465
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0465
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0465
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0465
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0465
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0465
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0465
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0465
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0465
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0465
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0465
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0465
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0465
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0465
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0465
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0465
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0465
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0465
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0465
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0470
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0475
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0480
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0480
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0480
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0480
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0480
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0480
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0480
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0480
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0480
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0480
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0480
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0480
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0480
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0480
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0480
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0480
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0480
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0480
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0480
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0485
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0490
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0495
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0500
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0505
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510
http://refhub.elsevier.com/S1578-2190(20)30170-0/sbref0510

	Influence of the Exposome on Skin Cancer
	Introduction
	Radiation
	Temperature
	Pollution
	Pesticides
	Smoking Habit
	Diet
	Physical Activity
	Circadian Rhythm
	Socioeconomic Status
	Microorganisms and Microbiota
	Conclusion
	Conflicts of interest
	References


