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KEYWORDS Abstract Nail involvement in psoriasis is common. It is seen in up to 80% of patients with

Psoriasis: psoriatic lesions and may be the only manifestation in 6% of cases. Nail psoriasis is correlated

Nails: with more severe disease, characterized by earlier onset and a higher risk of psoriatic arthri-
’

tis. Accordingly, it can also result in significant functional impairment and reduced quality of
life. Psoriasis involving the nail matrix causes pitting, leukonychia, red lunula and nail dys-
trophy, while nail bed involvement causes splinter hemorrhages, onycholysis, oil spots (salmon
patches), and subungual hyperkeratosis. Common evaluation tools are the Nail Psoriasis Severity
Index (NAPSI), the modified NAPSI, and the f-PGA (Physician’s Global Assessment of Fingernail
Psoriasis). Treatment options include topical therapy, intralesional injections, and systemic and
biologic agents. Treatment should therefore be assessed on an individualized basis according
to the number of nails involved, the part of the nail or nails affected, and the presence of
concomitant nail and/or joint involvement.

© 2022 AEDV. Published by Elsevier Espana, S.L.U. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Nail diseases;
Psoriatic arthritis

PALABRAS CLAVE Psoriasis ungueal

Psoriasis;

Unas; Resumen La psoriasis ungueal puede afectar al 80% de los pacientes con psoriasis cutanea
Enfermedades de las y puede ser la Unica manifestacion en el 6% del total. Ademas, se correlaciona con una
ufas; enfermedad psoriasica mas grave, con un inicio mas precoz y con una mayor probabilidad de
Artritis psoriasica desarrollar artritis psoriasica. Todo ello hace que se asocie a un importante deterioro funcional

y a una disminucion de la calidad de vida. La psoriasis ungueal que afecta la matriz puede causar
piqueteado/pitting, leuconiquia, manchas rojas en la linula o distrofia de la lamina, mientras
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que la afectacion del lecho causa hemorragias en astilla, onicdlisis, manchas de aceite o salmon
e hiperqueratosis subungueal. Los métodos de evaluacion comunes son las escalas NAPSI, NAPSI
modificada o f-PGA. Actualmente, disponemos de tratamientos topicos, intralesionales, sistémi-
cos y bioldgicos, por lo que debera individualizarse segn el nimero de unas implicadas, la zona
ungueal afectada y la presencia de afectacion cutanea y/o articular.

© 2022 AEDV. Publicado por Elsevier Espaia, S.L.U. Este es un articulo Open Access bajo la
licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Nail involvement is very common in psoriasis, with preva-
lence rates ranging from 47.4% to 78.3% depending on the
study.’ Nail bed and nail matrix psoriasis have a wide
range of clinical manifestations, including pitting, onycholy-
sis, subungual hyperkeratosis, and nail plate discoloration.*
Severe nail disease and functional impairment can have a
significant impact on patient quality of life. Nail psoriasis
is generally considered to be difficult to treat because the
nail plate is a densely keratinized hydrophilic gel structure,
which while resistant, can impede the penetration of topi-
cal agents, which as a consequence often have little effect.’
In addition, intralesional injections in the area of the nail
matrix or bed are painful and can cause complications, while
responses to systemic therapies are often insufficient. Over-
all, thus, the treatment of nail psoriasis is challenging.

In this narrative review we discuss the clinical char-
acteristics of nail psoriasis and examine the treatments
available. We conducted a literature search of PubMed
from the start of the database using the terms ‘nail pso-
riasis’’ AND ‘‘treatment OR therapy’’ and the names of
the different treatments discussed in the manuscript.® We
reviewed all articles in English addressing the treatment of
nail psoriasis as the main subject that had been published in
peer-reviewed journals. We included some additional arti-
cles identified by hand searching the references of review
articles identified. We then collected and organized relevant
data and performed a narrative synthesis.

The prevalence of nail psoriasis varies widely, with reported
rates ranging from 6.4% to 81.8%."-47-% It is difficult thus to
determine its true prevalence. Most studies of the preva-
lence of nail psoriasis have been conducted within broader
studies of patients with cutaneous psoriasis; studies focusing
on exclusive nail involvement have reported a prevalence
rate of 6%.* Nail psoriasis affects male patients more fre-
quently and the most common clinical manifestation is
pitting.* This form of psoriasis is also associated with earlier
onset of cutaneous psoriasis.’ According to some reports,
patients with cutaneous and nail psoriasis are 10% more
likely to have a family history of this disease.? Nail involve-
ment has also been found to correlate with psoriasis duration
and severity and to be associated with an increased risk
of psoriatic arthritis (PsA).? Childhood nail psoriasis has a

reported prevalence of between 17% and 38% and most stud-
ies have found a link with more severe disease.®°

Psoriasis is a multifactorial systemic disease involving differ-
ent genetic and environmental factors.'' Several alleles for
susceptibility to psoriasis have been identified. HLA Cw0602
is the most widely studied and accounts for 50% of dis-
ease heritability.'? That said, nail psoriasis is less common
in carriers of this haplotype.>'>"3 The genetic basis of the
different clinical subtypes of psoriasis has not been fully elu-
cidated and no clear genetic causes have been identified
for nail involvement. Some authors have detected a local-
ized variant in IL1RN, which encodes the proinflammatory
cytokine IL-1A, which can cause nail changes. It might thus
have a role in the development of nail disease in patients
with cutaneous psoriasis.’ More recent studies, however,
have indicated that nail and joint involvement in psoriasis
might be related to tissue-specific factors, such as biome-
chanical stress and microtrauma, which would trigger the
activation of aberrant innate immune responses. '

PsA is the most common comorbidity in psoriasis, with a
prevalence of approximately 20%.'® Patients with PsA are
more likely to have nail involvement than those with cuta-
neous psoriasis.*'” An estimated 80% to 90% of patients with
PsA will develop nail psoriasis.?*"”

The association between subclinical enthesopathy and
nail disease is explained by the anatomic proximity between
the extensor tendon of the distal phalanx and the nail
matrix.'® Most authors agree that nail involvement is pre-
dictive of enthesitis, which is associated with early-stage
PsA."8-22 Proper diagnosis and treatment of nail psoriasis is
thus important as it could potentially delay the onset of joint
disease.?

Certain clinical features of nail psoriasis, such as hyper-
keratosis and onycholysis, are seen in a number of nail
disorders. It can thus be challenging to differentiate
between nail psoriasis and onychomycosis. In addition, an
estimated 30% of patients with psoriatic nail disease have
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concomitant onychomycosis,?* and some authors have found
onychomycosis to be more common in psoriasis patients
with nail involvement.?® It has been postulated that the nail
deformations observed in psoriatic nails might be predis-
posing factors for onychomycosis and that onychomycosis
might trigger the development of nail psoriasis (Koebner
phenomenon).2>2¢

Fungal cultures are usually only performed in patients
with concomitant cutaneous and nail psoriasis when obvi-
ous clinical changes are observed.?” As onychomycosis and
nail psoriasis often coexist, some authors recommended
checking for onychomycosis before starting a patient on
psoriasis treatment, especially if they need immunosuppres-
sants, as these could aggravate any existing infection.?6:2
Fungal cultures could perhaps be included in clinical guide-
lines for the treatment and management of nail psoriasis,?®
although they do have some significant limitations (time and
false negatives). Alternative tests include direct microscopic
examination with potassium chloride (sensitivity of 61%),
histologic examination (88.4%), and a combination of both
(94%).%° PCR-based molecular diagnostic tests offer very
high sensitivity (97%) but are not yet widely available.3%3!
Likewise, some centers use a rapid diagnostic test based
on an immunochromatographic assay that can detect Tri-
chophyton antigens in nail samples and offer immediate
results. >

Smoking is a known independent risk factor for psoriasis®
and its possible associations with nail psoriasis have been
studied. Temiz et al.** recently showed that psoriasis
patients were significantly more likely to have nail psoriasis
when they smoked and they also reported a greater need for
systemic therapy among smokers.

In most patients, nail psoriasis appears at the same time as
or after cutaneous psoriasis. On occasions, however, it is the
only manifestation of disease.***

The clinical presentations of nail psoriasis vary accord-
ing to the affected area.?® Susceptible areas are the nail
bed, the nail matrix, the hyponychium, and the nail folds
(Table 1).23

Pitting is the most common clinical feature of nail matrix
psoriasis.?? Pitting refers to the presence of irregular depres-
sions in the nail plate that histologically correspond to foci
of parakeratosis.>® The more severe the psoriasis, the more
pits are seen.” Pitting is a characteristic feature of nail pso-
riasis, but it also occurs in patients with alopecia areata or
eczema; in psoriasis, however, the pitting is normally deeper
and more irregular.>® Other characteristic features of nail
matrix psoriasis are leukonychia, red spots in the lunula,
crumbling or complete nail plate dystrophy, and trachyony-
chia (Fig. 1).%®

Description of Clinical Features of Nail Psoriasis
According to Affected Area.

Area Clinical feature

Nail matrix Pitting: punctuate depressions
in nail plate

Leukonychia: white
discoloration of nail plate

Red spots in the lunula:
pink-red dots in the lunula
Crumbling: brittleness and
disintegration of the nail plate
Beau lines: horizontal grooves
Trachyonychia: rough nails with
a dull appearance due to the
presence of abundant
longitudinal ridges and
punctuate depressions.
Splinter hemorrhages: linear
areas of bleeding visible
through the nail plate
Onycholysis: distal separation
of the nail plate from the nail
bed.

Oil dots: irregular yellowish or
salmon-colored areas, also
called salmon stains
Subungual hyperkeratosis:
accumulation of gray-white
keratin between the nail bed
and nail plate.

Onychorrhexis: longitudinal
ridging and distal splitting of
nail plate.

Paronychia: inflammation of
the periungual tissues.
Acropustulosis: pustules that
may coalesce around the nails

Nail bed

Hyponychium

Nail fold

Nail bed psoriasis is clinically characterized by splinter hem-
orrhages (damaged capillaries), onycholysis with a proximal
yellow-orange border, oil dot or salmon patch discoloration,
and subungual hyperkeratosis (Fig. 2).38-* Hyperkeratotic
skin will often acquire a pearl white or yellow color due to
the accumulation of glycoproteins; a green or brown color
would be indicative of a secondary bacterial and/or fungal
infection.*® Other clinical manifestations are onychorrhexis
and Beau lines.*®“° Paronychia or acropustulosis may be
seen in patients with nail fold involvement.

Fingernails are more likely than toenails to be affected
by psoriasis, and the most common digits involved are the
fourth finger and the first toe.*' The clinical features vary
according to site of involvement. Pitting is typical in finger-
nail psoriasis, while hyperkeratosis and onycholysis are more
common in toenail psoriasis.*'
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Figure 1
and red spots in the lunula. D, Trachyonychia.

Clinical features of nail matrix psoriasis. A, Pitting. B, Onycholysis with pseudoleukonychia. C, Nail dystrophy or crumbling

Figure 2

Histopathologic Findings

The classic histopathologic findings of nail psoriasis are the
same as those seen in cutaneous psoriasis and include mild to
moderate hyperkeratosis, foci of parakeratosis, epidermal
psoriasiform hyperplasia, dilated tortuous capillaries in the
papillary dermis, and neutrophil infiltrates.*? Spongiosis and
accumulation of serum-like exudates are more common in
psoriasis involving the nails. Additional findings include loss
of the granular layer in the hyponychium and hypergranulo-
sis in the nail bed and nail matrix.**> The matrix epithelium
underlying the intraungual parakeratosis tends to be unal-
tered, but mild spongiosis with exocytosis of lymphocytes
and neutrophils may be seen.

Assessment of Nail Psoriasis Severity

Nail psoriasis severity is assessed by analyzing clinical fea-
tures and extent of disease. A number of scales have been
developed to facilitate standardized assessment. The Nail
Psoriasis Severity Index (NAPSI) (Table 2) is the most widely
used scale,*® but other options, used mainly in clinical trials,
are the modified NAPSI and the fingernail physician global
assessment.“+4

Additional Tests

Assessment of nail psoriasis is mainly clinical, but it can be
challenging because of overlapping symptoms with other nail
disorders. Additional tests to support diagnosis and follow-
up are readily available in dermatology clinics.

Dermoscopy

Dermoscopy is a noninvasive imaging test available to most
dermatologists, and its usefulness as a diagnostic and follow-
up tool in nail psoriasis has been demonstrated. Dermoscopy

Clinical features of nail bed psoriasis. A, Splinter hemorrhages. B, Subungual hyperkeratosis. C, Oil drop. D, Onycholysis.

Table 2 Nail Psoriasis Severity Index (NAPSI).

Nail matrix psoriasis (0 or 1) Nail bed psoriasis (0 or 1)

Pitting

Leukonychia

Red spots in the lunula
Nail plate crumbling

Onycholysis

Oil drop

Splinter hemorrhages
Nail bed hyperkeratosis

Extent of involvement of Sum of scores
nail psoriasis (in nail

matrix and nail bed)

0=None

1=present in 1 of 4
quadrants

2 =present in 2 of 4
quadrants

3=present in 3 of 4
quadrants

4=present in 4 of 4
quadrants

Single nail =0-8
All fingernails = 0-80

All toenails = 0-80

Total NAPSI score =0-160

Each nail is given a separate score for nail matrix psoriasis and
nail bed psoriasis (the presence of 1 feature is scored a maximum
of 1). The nail is then divided into 4 quadrants, each of which
is scored independently for nail matrix psoriasis (score of 0-4)
and nail bed psoriasis (score of 0-4). The final score is obtained
by adding up the individual scores.

applied to nail diseases is known as onychoscopy. A num-
ber of dermoscopic findings have recently been correlated
with disease severity in nail psoriasis.*~*® The main find-
ings are splinter hemorrhages, pitting, distal onycholysis,
increased density of dilated capillaries in the hyponychium
and proximal fold, nail plate thickening and crumbling, sub-
ungual hyperkeratosis, trachyonychia, Beau lines (horizontal
grooves), and oil drops. Onychoscopy is particularly useful
for assessing mild disease with simple onycholysis or isolated
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Main Entities to Consider in the Differential Diagnosis According to Clinical Features.

Clinical feature

Pitting

Differential diagnosis and diagnostic clues

Psoriasis: patient younger than 20 y and deep depressions

Alopecia areata: small, superficial, regular depressions
Eczema: thick, irregular depressions associated with horizontal grooves
Idiopathic: isolated depressions

Onycholysis

Psoriasis: erythematous border around the onycholytic area

Idiopathic: female patients exposed to excessive moisture in this area
Onychomycosis: jagged proximal border around onycholytic area with spikes, opaque
spots, and longitudinal white, yellow, or brown striae

External cause (e.g., manicure, hairdressing): irregular border and bleeding

Subungual hyperkeratosis

Psoriasis: white-silver discoloration

Onychomycosis: accompanied by longitudinal striae and altered ventral area of the

distal nail plate

Eczema: accompanied by pulpitis and usually affects the first 3 fingers of the dominant

hand.

Splinter hemorrhages Psoriasis: distal

Traumatic cause: distal and accompanied by subungual hematomas and possible nail loss
Systemic diseases (endocarditis, renal or pulmonary disease, vasculitis): proximal and

painful
Oil drop
Red spots in the lunula
planus

nail bed hyperkeratosis, as it enables visualization of the
hyponychial capillaries.“¢*® In short, onychoscopy is useful
for diagnosis, differential diagnosis (checking for onychomy-
cosis), and monitoring of treatment responses.

An increasing number of studies in recent years have demon-
strated that ultrasound is a very useful tool for assessing nail
psoriasis. It is simple, painless, and quick. Ultrasound pro-
vides a detailed view of the nail unit (plate, matrix, bed, and
lateral, proximal, and distal folds) and can also be used to
assess underlying or adjacent structures, such as bone and
tendons. Proper training in its use, however, is necessary.
High-frequency linear probes (15-22 MHz) can help detect
submillimetric lesions (and even subclinical changes). The
most common ultrasound findings in nail psoriasis**~>* are
summarized below.

Nail plate changes. Focal hyperechoic involvement of the
ventral plate, with a loss of definition. Surface depressions
corresponding to pitting. Reduced intermediate hypoechoic
space with homogeneous thickening of the plate. Wavy nail
plate, with a hyperechoic, destructured appearance.

Nail bed and matrix changes. Thickening of matrix and
increased distance between the ventral nail plate and the
distal phalanx. A cutoff of 2 mm has been found to differen-
tiate between patients with psoriasis/PsA and controls with
a sensitivity of 80% and a specificity of 71%.

Microvascularization changes. Doppler imaging shows
increased general flow and an increased resistance index
in the nail fold vessels.

Clinical manifestations similar to those seen in nail psoriasis
can be caused by a range of infectious, autoimmune, and

Quite characteristic of nail psoriasis
Quite characteristic of nail psoriasis, but may be seen in alopecia areata and lichen

idiopathic diseases and trauma. A thorough clinical history
and examination of all 20 nails is essential for reaching a
correct diagnosis. Patients should be questioned about their
personal and family history of psoriasis, previous episodes of
arthritis or enthesitis, and the possibility of repeated micro-
trauma. The different entities that should be contemplated
in the differential diagnosis are shown in Table 3.3°:48:35,56,57

Management of cutaneous and nail psoriasis has improved in
recent years thanks to the development of highly effective
drugs with lasting results.’®>° Treatment and management
decisions should be taken on a case-by-case basis depending
on the number of nails affected, the concomitant presence
of cutaneous or joint disease, comorbidities, and impact
on quality of life. In general, patients should be advised to
keep their nails short, avoid manicures and nail biting, wear
protective gloves for manual tasks, and avoid contact with
irritants.

Few quality studies have evaluated or compared topical
treatments for nail psoriasis. In general, vehicles with
a more oily composition (creams or ointments) applied
under occlusion will achieve better results. The topical
agent should be applied to the area of the proximal fold
in patients with nail matrix psoriasis (Table 2). Nail bed
manifestations should be treated by applying the product as
close to the bed as possible, after clipping the onycholytic
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nail and scraping with a curette.®® The topical treatments
available are described below.

Corticosteroids. There are no standardized recommen-
dations on which topical corticosteroid regimen to use in
nail psoriasis. In common practice, however, high-potency
corticosteroids are applied under occlusion for long periods
of time. Better outcomes have been observed for psoriasis
affecting the nail matrix compared with the bed. The risk of
distal phalanx atrophy and disappearing digit secondary to
prolonged use must be borne in mind.3>¢0-¢63

Vitamin D derivatives (calcitriol, tacalcitol, cal-
cipotriol). Vitamin D derivatives are effective when used
as monotherapy or combined with topical corticosteroids
(clobetasol nail lacquer or topical betamethasone). They
appear to be more effective against damage to the nail bed
than the matrix.®0-64-66

Calcineurin inhibitors (tacrolimus). Tacrolimus has been
shown to be an effective treatment for both nail bed and
nail matrix psoriasis.®”

Tazarotene. Tazarotene under occlusion appears to be
effective in nail bed disease, but its use may be limited
by the frequent occurrence of erythema, scaling, irritation,
and paronychia.®-70

Corticosteroids. Corticosteroids are the only intralesional
treatments that have shown acceptable results in nail pso-
riasis, and they can be injected into the nail matrix or
nail bed. They should be injected using a 28-30G needle
and a local analgesic to minimize intra- and postprocedu-
ral pain (main adverse effect). The agent should preferably
be injected into the dermis of the lateral nail folds using
a proximal approach when treating the nail matrix and a
more distal approach when treating the nail bed. The most
widely used regimen is an injection of approximately 0.4 mL
of triamcinolone acetonide at a concentration of 10 mg/mL,
although numerous protocols exist.3>7!-74

A range of nonpharmacological treatments have been used
for nail psoriasis and include phototherapy,””””” photo-
dynamic therapy,’® superficial radiotherapy,” Grenz ray
therapy,®® and laser therapy.’®%'-8 These treatments are
not recommended in routine clinical practice as they have
shown highly variable results.

Systemic agents are the treatment of choice for patients
with psoriasis involving multiple nails or with nail psoria-
sis in addition to cutaneous or joint manifestations. Few
randomized clinical trials have provided evidence to sup-
port specific recommendations on the use of systemic drugs
in nail psoriasis. Information is available on the following
drugs.

Retinoids (acitretin). Retinoids have shown moder-
ate effectiveness in nail psoriasis, with a 40% to 50%
improvement in NAPSI. The doses are lower than those

used in cutaneous psoriasis (0.2-0.3mg/kg/d). Retinoids
have a slow mechanism of action, but can be used for
years. The most common adverse effects are cheilitis and
scaling.’6-84-86

Methotrexate. Methotrexate seems to be the most useful
treatment for nail matrix psoriasis. It has shown moderate
effectiveness, with a 40% to 50% improvement in NAPSI. The
doses are the same as those used in cutaneous psoriasis.
Comparisons to date have consistently shown methotrexate
to be less effective than biologic agents.”®:8487.88

Cyclosporine. Cyclosporine is useful for the treatment of
both nail bed psoriasis and nail matrix psoriasis. It is effec-
tive as monotherapy, but produces even better results when
combined with calcipotriol. Its use is limited to about 12
months due to the risk of kidney damage.’¢:87:89-91

Apremilast. Apremilast was effective against both nail
matrix psoriasis and nail bed psoriasis in clinical trials seek-
ing authorization for the use of this drug; it showed a 60%
improvement in NAPSI at 52 weeks.?>"%

A large number of biologic drugs have produced primary and
secondary responses in nail psoriasis. Response tends to be
slower than with cutaneous psoriasis, with visible improve-
ments generally observed from week 12 onwards. Fingernails
improve sooner than toenails because of their faster growth.
Patients with more favorable cutaneous-joint responses also
show better nail responses. Nonetheless, improvements in
nail psoriasis following treatment with a biologic agent
have not been shown to be independent of the presence
or absence of PsA.”% The biologics that have been studied
in nail psoriasis are described below.

Infliximab. Several studies have shown infliximab to be
effective against both nail bed psoriasis and nail matrix pso-
riasis. Patients with more severe disease achieved greater
and faster improvements than those with mild disease.
Infliximab was also associated with improved quality of life
scores. 7100

Adalimumab. Multiple studies, including clinical trials
and cohort studies, have studied the use of adalimumab in
nail psoriasis. The overall results have been good, with 55%
to 95% reductions in NAPSI scores. The improvements were
also independent of previous treatment with infliximab or
etanercept.’7,101-103

Etanercept. Etanercept has been associated with
improved quality of life and reductions in NAPSI of
between 50% and 90% in routine practice and observational
studies.'03-105

Ustekinumab. Ustekinumab is an effective treatment for
nail bed and nail matrix manifestations, with a 57% to 97%
reduction in NAPSI. It has also been found to improve patient
quality of life.'06-108

Secukinumab. According to recent results, secukinumab
sustained its efficacy in nail psoriasis after a period of 2.5
years, with mean NAPSI improvement standing around 70%
and sustained improvements in quality of life.'®

Ixekizumab. Numerous studies have demonstrated the
efficacy of ixekizumab in nail psoriasis, with complete
response rates (100% reduction in NAPSI) of 55%.'10-112
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Brodalumab. A number of studies, including randomized
clinical trials, have reported promising results for the use of
brodalumab in nail psoriasis, with 64% of patients achieving
a NAPSI score of 0 at week 52113114

Guselkumab. Guselkumab was authorized as a treatment
for cutaneous psoriasis in Spain in 2019. Few studies have
analyzed its use in nail psoriasis, but in the clinical trials
that led its approval in cutaneous psoriasis, it showed better
reductions in NAPSI compared with placebo at week 16.""°

Risankizumab. Compared with placebo, risankizumab
showed significantly greater improvements in NAPSI at
weeks 16 and 52 in clinical trials.'"®

A recent network meta-analysis compared the efficacy
of 6 biologics based on the results of 7 clinical trials. The
analysis included patients with moderate to severe psoria-
sis and concomitant nail psoriasis, and the primary endpoint
was complete resolution of nail psoriasis (NAPSI, modified
NAPSI, or Physician Global Assessment of 0) at week 24-26.
Ixekizumab was associated with the greatest likelihood
of achieving complete response (46.5%), followed by bro-
dalumab (37%), adalimumab (28.3%), guselkumab (27.7%),
ustekinumab (20.8%), and infliximab (0.8%).°°

Conclusions

Nail psoriasis correlates with more severe psoriasis, ear-
lier onset, and an increased risk of PsA. Accordingly, it is
more likely to be associated with functional impairment and
reduced quality of life. Its clinical presentations are highly
variable. Diagnosis can be challenging, but ultrasound and
dermoscopy provide a valuable aid in raising or confirm-
ing clinical suspicion. The current spectrum of treatments
is broad and includes topical, intralesional, systemic, and
biologic drugs. Treatment should be tailored to each case.

Authors’ Contributions

Dr. Canal-Garcia and Dr. Bosch-Amate contributed equally to
this article.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

References

1. Salomon J, Szepietowski JC, Proniewicz A. Psoriatic nails: a
prospective clinical study. J Cutan Med Surg. 2003;7:317-21.

2. Armesto S, Esteve A, Coto-Segura P, Drake M, Galache C,
Martinez-Borra J, et al. Nail psoriasis in individuals with pso-
riasis vulgaris: a study of 661 patients. Actas Dermosifiliogr.
2011;102:365-72.

3. Rachakonda TD, Schupp CW, Armstrong AW. Psoriasis preva-
lence among adults in the United States. J Am Acad Dermatol.
2014;70:512-6.

4. Rigopoulos D, Tosti A, editors. Nail psoriasis: from A to Z. Lon-
don: Springer; 2014.

5. Saner MV, Kulkarni AD, Pardeshi CV. Insights into drug delivery
across the nail plate barrier. J Drug Target. 2014;22:769-89.

6. Gregory AT, Denniss AR. An introduction to writing narra-
tive and systematic reviews—tasks, tips and traps for aspiring
authors. Heart Lung Circ. 2018;27:893-8.

7. Taieb C, Corvest M, Voisard J, Myon E, Martin N. Nail psori-
asis: epidemiological study in France. J Eur Acad Dermatol
Venereol. 2005;19:1-411.

8. Al-Mutairi N, Manchanda Y, Nour-Eldin O. Nail changes in
childhood psoriasis: a study from Kuwait. Pediatr Dermatol.
2007;24:7-10.

9. Augustin M, Reich K, Blome C, Schafer I, Laass A, Radtke MA.
Nail psoriasis in Germany: epidemiology and burden of disease.
Br J Dermatol. 2010;163:580-5.

10. Mercy K, Kwasny M, Cordoro KM, Menter A, Tom WL, Korman
N, et al. Clinical manifestations of pediatric psoriasis: results
of a multicenter study in the United States. Pediatr Dermatol.
2013;30:424-8.

11. Rigopoulos D, Baran R, Chiheb S, Daniel CR, di Chiacchio N,
Gregoriou S, et al. Recommendations for the definition, evalu-
ation, and treatment of nail psoriasis in adult patients with no
or mild skin psoriasis: a dermatologist and nail expert group
consensus. J Am Acad Dermatol. 2019;81:228-40.

12. Dand N, Mahil SK, Capon F, Smith CH, Simpson MA, Barker JN.
Psoriasis and genetics. Acta Derm Venereol. 2020;100:55-65.

13. Ogawa K, Okada Y. The current landscape of psoriasis genetics
in 2020. J Dermatol Sci. 2020;99:2-8.

14. Julia A, Tortosa R, Hernanz JM, Canete JD, Fonseca E, Fer-
randiz C, et al. Risk variants for psoriasis vulgaris in a large
case-control collection and association with clinical subphe-
notypes. Hum Mol Genet. 2012:4549-57.

15. McGonagle D, Ash Z, Dickie L, McDermott M, Aydin SZ.
The early phase of psoriatic arthritis. Ann Rheum Dis.
2011;70:71-6.

16. McGonagle D, Benjamin M, Tan AL. The pathogenesis of pso-
riatic arthritis and associated nail disease: not autoimmune
after all? Curr Opin Rheumatol. 2009;21:340-7.

17. Lai TL, Pang HT, Cheuk YY, Yip ML. Psoriatic nail involvement
and its relationship with distal interphalangeal joint disease.
Clin Rheumatol. 2016:2031-7.

18. Tan AL, Benjamin M, Toumi H, Grainger AJ, Tanner SF, Emery P,
et al. The relationship between the extensor tendon enthesis
and the nail in distal interphalangeal joint disease in psori-
atic arthritis - a high-resolution MRI and histological study.
Rheumatology (Oxford). 2007;46:253-6.

19. Raposo |, Torres T. Nail psoriasis as a predictor of the
development of psoriatic arthritis. Actas Dermosifiliogr.
2015;106:452-7.

20. Wilson FC, Icen M, Crowson CS, McEvoy MT, Gabriel SE, Kre-
mers HM. Incidence and clinical predictors of psoriatic arthritis
in patients with psoriasis: a population-based study. Arthritis
Rheum. 2009;61:233-9.

21. Williamson L, Dalbeth N, Dockerty JL, Gee BC, Weatherall
R, Wordsworth BP. Extended report: nail disease in psoriatic
arthritis - clinically important, potentially treatable and often
overlooked. Rheumatology (Oxford). 2004;43:790-4.

22. Serarslan G, Guler H, Karazincir S. The relationship between
nail- and distal phalangeal bone involvement severity in
patients with psoriasis. Clin Rheumatol. 2007;26:1245-7.

23. Kaeley GS, Eder L, Aydin SZ, Rich P, Bakewell CJ. Nail psoriasis:
diagnosis, assessment treatment options, and unmet clinical
needs. J Rheumatol. 2021;48:1208-20.

24, Zisova L, Valtchev V, Sotiriou E, Gospodinov D, Mateev G. Ony-
chomycosis in patients with psoriasis - a multicentre study.
Mycoses. 2012;55:143-7.

25. Klaassen KMG, van de Kerkhof PCM, Pasch MC. Nail psoriasis: a
questionnaire-based survey. Br J Dermatol. 2013;169:314-9.

26. Tabassum S, Rahman A, Awan S, Jabeen K, Farooqi J, Ahmed B,
et al. Factors associated with onychomycosis in nail psoriasis: a
multicenter study in Pakistan. Int J Dermatol. 2019;58:672-8.

T487


http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0585
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0585
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0585
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0585
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0585
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0585
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0585
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0585
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0585
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0585
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0585
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0585
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0585
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0585
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0585
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0585
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0585
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0585
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0585
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0585
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0585
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0585
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0585
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0585
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0585
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0590
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0595
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0605
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0610
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0615
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0620
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0625
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0630
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0635
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0640
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0645
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0645
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0645
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0645
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0645
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0645
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0645
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0645
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0645
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0645
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0645
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0645
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0645
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0645
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0645
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0645
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0645
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0645
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0645
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0645
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0645
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0645
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0645
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0650
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0655
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0660
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0665
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0670
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0675
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0680
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0685
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0690
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0695
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0700
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0705
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0705
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0705
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0705
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0705
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0705
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0705
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0705
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0705
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0705
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0705
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0705
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0705
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0705
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0705
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0705
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0705
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0705
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0705
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0705
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0705
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0705
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0705
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0705
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0705
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0705
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0710

E. Canal-Garcia, X. Bosch-Amate, I. Belinchon et al.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

1.

42.

43.

45.

46.

Ventura A, Mazzeo M, Gaziano R, Galluzzo M, Bianchi L, Cam-
pione E. New insight into the pathogenesis of nail psoriasis
and overview of treatment strategies. Drug Des Devel Ther.
2017;11:2527-35.

Kaul S, Singal A, Grover C, Sharma S. Clinical and histologi-
cal spectrum of nail psoriasis: a cross-sectional study. J Cutan
Pathol. 2018;45:824-30.

Decroos F, Springenberg S, Lang T, Papper M, Zapf A, Metze
D, et al. A deep learning approach for histopathological diag-
nosis of onychomycosis: not inferior to analogue diagnosis by
histopathologists. Acta Derm Venereol. 2021;101:1-8.
Ghannoum M, Mukherjee P, Isham N, Markinson B, Rosso JD,
Leal L. Examining the importance of laboratory and diagnos-
tic testing when treating and diagnosing onychomycosis. Int J
Dermatol. 2018;57:131-8.

Bao F, Fan Y, Sun L, Yu Y, Wang Z, Pan Q, et al. Comparison of
fungal fluorescent staining and ITS rDNA PCR-based sequencing
with conventional methods for the diagnosis of onychomycosis.
J Eur Acad Dermatol Venereol. 2018;32:1017-21.

Paugam A, Challier S. Dermatophytic onychia: effectiveness of
rapid immunochromatographic diagnostic testing directly on
samples compared to culture. Ann Dermatol Venereol. 2021.
Armstrong AW, Armstrong EJ, Fuller EN, Sockolov ME, Voyles
SV. Smoking and pathogenesis of psoriasis: a review of oxida-
tive, inflammatory and genetic mechanisms. Br J Dermatol.
2011;165:1162-8.

Temiz SA, Ozer i, Ataseven A, Dursun R, Uyar M. The effect
of smoking on the psoriasis: is it related to nail involvement?
Dermatol Ther. 2020;33:33-630.

Jiaravuthisan MM, Sasseville D, Vender RB, Murphy F, Muhn CY.
Psoriasis of the nail: anatomy, pathology, clinical presentation,
and a review of the literature on therapy. J Am Acad Dermatol.
2007;57:1-27.

Singh SK. Finger nail pitting in psoriasis and its relation with
different variables. Indian J Dermatol. 2013;58:310-2.

You Z, Yang H, Ran Y. Clinical parameters associated with
severity of nail psoriasis and therapeutic efficacy. Eur J Der-
matol. 2020;30:362-71.

Baran R, DR Haneke E, Tosti A, Bristow I. A text atlas of nail
disorders: techniques in investigation and diagnosis. 3rd ed.
CRC Press; 2003.

Idrees S, Uddin R, Rizvi SDA, Tahir M. Frequency of nail changes
in patients with psoriasis reporting to PNS, Shifa Naval Hospital
Karachi. J Pak Assoc Dermatol. 2012;22:315-9.

Kouskoukis CE, Scher RK, Ackerman AB. The ‘‘oil drop’’ sign
of psoriatic nails. A clinical finding specific for psoriasis. Am J
Dermatopathol. 1983;5:259-62.

Brazzelli V, Carugno A, Alborghetti A, Grasso V, Cananzi R,
Fornara L, et al. Prevalence, severity and clinical features
of psoriasis in fingernails and toenails in adult patients:
Italian experience. J Eur Acad Dermatol Venereol. 2012;26:
1354-9.

Grover C, Reddy BSN, Uma Chaturvedi K. Diagnosis of nail pso-
riasis: importance of biopsy and histopathology. Br J Dermatol.
2005;153:1153-8.

Rich P, Scher RK. Nail Psoriasis Severity Index: a useful
tool for evaluation of nail psoriasis. J Am Acad Dermatol.
2003;49:206-12.

. Cassell SE, Bieber JD, Rich P, Tutuncu ZN, Lee SJ, Kalunian KC,

et al. The modified Nail Psoriasis Severity Index: validation of
an instrument to assess psoriatic nail involvement in patients
with psoriatic arthritis. J Rheumatol. 2007;34:123-9.
Hudgens S, Rich P, Geng Z, Williams D, Fleischer A, Ganguli A.
Development and validation of the Physician’s Global Assess-
ment of Fingernail Psoriasis. J Eur Acad Dermatol Venereol.
2021;35:2324-30.

Yorulmaz A, Artuz F. A study of dermoscopic features of nail
psoriasis. Postepy Dermatol Alergol. 2017;34:28-35.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

T488

Long F, Zhang Z, He F, Tu J, Yin Z, Xia J, et al. Dermoscopic
features of nail psoriasis: positive correlation with the severity
of psoriasis. J Dermatol. 2021;48:894-901.

Chauhan A, Singal A, Grover C, Sharma S. Dermoscopic fea-
tures of nail psoriasis: an observational, analytical study. Skin
Appendage Disord. 2020;6:207-15.

El Miedany Y, El Gaafary M, Youssef S, Ahmed I, Nasr A. Tai-
lored approach to early psoriatic arthritis patients: clinical and
ultrasonographic predictors for structural joint damage. Clin
Rheumatol. 2015;34:307-13.

Sandobal C, Carbo E, Iribas J, Roverano S, Paira S. Ultrasound
nail imaging on patients with psoriasis and psoriatic arthritis
compared with rheumatoid arthritis and control subjects. J
Clin Rheumatol. 2014;20:21-4.

Wortsman X, Gutierrez M, Saavedra T, Honeyman J. The role of
ultrasound in rheumatic skin and nail lesions: a multi-specialist
approach. Clin Rheumatol. 2011;30:739-48.

Gisondi P, Idolazzi L, Girolomoni G. Ultrasonography reveals
nail thickening in patients with chronic plaque psoriasis. Arch
Dermatol Res. 2012;304:727-32.

Gutierrez M, Filippucci E, De Angelis R, Filosa G, Kane D, Grassi
W. A sonographic spectrum of psoriatic arthritis: ‘‘the five
targets’’. Clin Rheumatol. 2010;29:133-42.

Vidal D, Echeverria B, Garcia-Gavin J, Comba Pérez-Pérez L.
Ecografia aplicada al manejo de la patologia de la ufa. Actas
Dermosifiliogr. 2015;106:60-6.

Jadhav VM, Mahajan PM, Mhaske CB. Nail pitting and onychol-
ysis. Indian J Dermatol Venereol Leprol. 2009;75:631-3.

Tosti A, Morelli R, Bardazzi F, Peluso AM. Prevalence of nail
abnormalities in children with alopecia areata. Pediatr Der-
matol. 1994;11:112-5.

Mortimer PS, Dawber RP. Trauma to the nail unit including
occupational sports injuries. Dermatol Clin. 1985;3:415-20.
Pasch MC. Nail psoriasis: a review of treatment options. Drugs.
2016;76:675-705.

Reich K, Conrad C, Kristensen LE, Smith SD, Puig L, Rich P,
et al. Network meta-analysis comparing the efficacy of biologic
treatments for achieving complete resolution of nail psoriasis.
J Dermatolog Treat. 2021:1-9.

Tosti A, Piraccini BM, Cameli N, Kokely F, Plozzer C, Cannata
GE, et al. Calcipotriol ointment in nail psoriasis: a controlled
double-blind comparison with betamethasone dipropionate
and salicylic acid. Br J Dermatol. 1998;139:655-9.

Kole L, Cantrell W, Elewski B. A randomized, double-blinded
trial evaluating the efficacy and tolerability of vectical
ointment (calcitriol 3mcg/g ointment) when compared to
betamethasone diproprionate ointment (64 mg/g) in patients
with nail psoriasis. J Drugs Dermatol. 2014;13:912-5.
Sanchez Regana M, Martin Ezquerra G, Umbert Millet P, Llambi
Mateos F. Treatment of nail psoriasis with 8% clobetasol nail
lacquer: positive experience in 10 patients. J Eur Acad Derma-
tol Venereol. 2005;19:573-7.

Deffer TA, Goette DK. Distal phalangeal atrophy secondary to
topical steroid therapy. Arch Dermatol. 1987;123:571-2.
Rigopoulos D, loannides D, Prastitis N, Katsambas A. Nail
psoriasis: a combined treatment using calcipotriol cream
and clobetasol propionate cream. Acta Derm Venereol.
2002;82:140.

Sanchez Regaiia M, Marquez Balbas G, Umbert Millet P. Nail
psoriasis: a combined treatment with 8% clobetasol nail lac-
quer and tacalcitol ointment. J Eur Acad Dermatol Venereol.
2008;22:963-9.

Tzung T-Y, Chen C-Y, Yang C-Y, Lo P-Y, Chen Y-H. Calcipotriol
used as monotherapy or combination therapy with betametha-
sone dipropionate in the treatment of nail psoriasis. Acta Derm
Venereol. 2008;88:279-80.

De Simone C, Maiorino A, Tassone F, D’Agostino M, Caldarola
G. Tacrolimus 0.1% ointment in nail psoriasis: a randomized


http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0715
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0720
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0725
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0730
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0735
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0740
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0740
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0740
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0740
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0740
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0740
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0740
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0740
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0740
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0740
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0740
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0740
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0740
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0740
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0740
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0740
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0740
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0740
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0740
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0740
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0740
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0740
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0740
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0740
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0745
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0750
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0755
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0760
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0760
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0760
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0760
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0760
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0760
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0760
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0760
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0760
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0760
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0760
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0760
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0760
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0760
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0760
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0760
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0760
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0760
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0760
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0760
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0760
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0760
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0760
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0765
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0770
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0775
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0780
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0785
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0790
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0795
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0800
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0805
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0810
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0810
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0810
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0810
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0810
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0810
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0810
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0810
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0810
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0810
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0810
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0810
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0810
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0810
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0810
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0810
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0810
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0810
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0810
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0810
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0810
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0810
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0810
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0810
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0810
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0815
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0820
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0825
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0830
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0835
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0840
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0845
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0850
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0855
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0855
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0855
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0855
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0855
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0855
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0855
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0855
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0855
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0855
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0855
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0855
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0855
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0855
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0855
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0855
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0855
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0855
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0855
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0855
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0855
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0855
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0855
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0855
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0860
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0865
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0865
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0865
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0865
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0865
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0865
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0865
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0865
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0865
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0865
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0865
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0865
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0865
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0865
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0865
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0865
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0865
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0865
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0865
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0865
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0865
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0865
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0865
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0865
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0870
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0870
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0870
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0870
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0870
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0870
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0870
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0870
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0870
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0870
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0870
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0870
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0870
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0870
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0870
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0870
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0870
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0870
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0875
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0880
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0885
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0890
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0895
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0895
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0895
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0895
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0895
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0895
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0895
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0895
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0895
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0895
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0895
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0895
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0895
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0895
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0895
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0895
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0895
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0895
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0895
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0895
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0895
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0895
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0895
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0900
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0905
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0910
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915

ACTAS Dermo-Sifiliograficas 113 (2022) T481-T490

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

controlled open-label study. J Eur Acad Dermatol Venereol.
2013;27:1003-6.

Fischer-Levancini C, Sanchez-Regafia M, Llambi F, Collgros H,
Exposito-Serrano V, Umbert-Millet P. Nail psoriasis: treatment
with tazarotene 0.1% hydrophilic ointment. Actas Dermosifili-
ogr. 2012;103:725-8.

Scher RK, Stiller M, Zhu YI. Tazarotene 0.1% gel in the
treatment of fingernail psoriasis: a double-blind, randomized,
vehicle-controlled study. Cutis. 2001;68:355-8.

BianchiL, Soda R, Diluvio L, Chimenti S. Tazarotene 0.1% gel for
psoriasis of the fingernails and toenails: an open, prospective
study. Br J Dermatol. 2003;149:207-9.

de Berker DA, Lawrence CM. A simplified protocol of
steroid injection for psoriatic nail dystrophy. Br J Dermatol.
1998;138:90-5.

Abell E, Samman PD. Intradermal triamcinolone treatment of
nail dystrophies. Br J Dermatol. 1973;89:191-7.

Saleem K, Azim W. Treatment of nail psoriasis with a modi-
fied regimen of steroid injections. J Coll Physicians Surg Pak.
2008;18:78-81.

Grover C, Bansal S. A compendium of intralesional therapies
in nail disorders. Indian Dermatol Online J. 2018;9:373-82.
Maranda EL, Nguyen AH, Lim VM, Hafeez F, Jimenez JJ. Laser
and light therapies for the treatment of nail psoriasis. J Eur
Acad Dermatol Venereol. 2016;30:1278-84.

Sanchez-Regana M, Sola-Ortigosa J, Alsina-Gibert M, Vidal-
Fernandez M, Umbert-Millet P. Nail psoriasis: a retrospective
study on the effectiveness of systemic treatments (classi-
cal and biological therapy). J Eur Acad Dermatol Venereol.
2011;25:579-86.

Handfield-Jones SE, Boyle J, Harman RR. Local PUVA treatment
for nail psoriasis. Br J Dermatol. 1987;116:280-1.
Fernandez-Guarino M, Harto A, Sanchez-Ronco M, Garcia-
Morales I, Jaén P. Pulsed dye laser vs. photodynamic therapy in
the treatment of refractory nail psoriasis: a comparative pilot
study. J Eur Acad Dermatol Venereol. 2009;23:891-5.

Yu RC, King CM. A double-blind study of superficial radio-
therapy in psoriatic nail dystrophy. Acta Derm Venereol.
1992;72:134-6.

Fenton L, Dawe RS. Six years’ experience of grenz ray therapy
for the treatment of inflammatory skin conditions. Clin Exp
Dermatol. 2016;41:864-70.

Oram Y, Karincaoglu Y, Koyuncu E, Kaharaman F. Pulsed
dye laser in the treatment of nail psoriasis. Dermatol Surg.
2010;36:377-81.

Huang Y-C, Chou C-L, Chiang Y-Y. Efficacy of pulsed dye laser
plus topical tazarotene versus topical tazarotene alone in pso-
riatic nail disease: a single-blind, intrapatient left-to-right
controlled study. Lasers Surg Med. 2013;45:102-7.

Goldust M, Raghifar R. Clinical trial study in the treatment of
nail psoriasis with pulsed dye laser. J Cosmet Laser Ther. 2013.
Demirsoy EO, Kiran R, Salman S, Caglayan C, Aktiirk AS, Bayra-
mgurler D, et al. Effectiveness of systemic treatment agents
on psoriatic nails: a comparative study. J Drugs Dermatol.
2013;12:1039-43.

Ricceri F, Pescitelli L, Tripo L, Bassi A, Prignano F. Treatment of
severe nail psoriasis with acitretin: an impressive therapeutic
result. Dermatol Ther. 2013;26:77-8.

Tosti A, Ricotti C, Romanelli P, Cameli N, Piraccini BM. Evalua-
tion of the efficacy of acitretin therapy for nail psoriasis. Arch
Dermatol. 2009;145:269-71.

Giimiisel M, Ozdemir M, Mevlitoglu |, Bodur S. Evaluation of the
efficacy of methotrexate and cyclosporine therapies on psori-
atic nails: a one-blind, randomized study. J Eur Acad Dermatol
Venereol. 2011;25:1080-4.

Reich K, Langley RG, Papp KA, Ortonne J-P, Unnebrink K,
Kaul M, et al. A 52-week trial comparing briakinumab with

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

T489

methotrexate in patients with psoriasis. N Engl J Med.
2011;365:1586-96.

Mahrle G, Schulze HJ, Farber L, Weidinger G, Steigleder GK.
Low-dose short-term cyclosporine versus etretinate in psori-
asis: improvement of skin, nail, and joint involvement. J Am
Acad Dermatol. 1995;32:78-88.

Syuto T, Abe M, Ishibuchi H, Ishikawa O. Successful treatment
of psoriatic nails with low-dose cyclosporine administration.
Eur J Dermatol. 2007;17:248-9.

Feliciani C, Zampetti A, Forleo P, Cerritelli L, Amerio P,
Proietto G, et al. Nail psoriasis: combined therapy with sys-
temic cyclosporin and topical calcipotriol. J Cutan Med Surg.
2004;8:122-5.

Papp K, Reich K, Leonardi CL, Kircik L, Chimenti S, Langley
RGB, et al. Apremilast, an oral phosphodiesterase 4 (PDE4)
inhibitor, in patients with moderate to severe plaque psoriasis:
Results of a phase Ill, randomized, controlled trial (Efficacy and
Safety Trial Evaluating the Effects of Apremilast in Psoriasis
[ESTEEM] 1). J Am Acad Dermatol. 2015;73:37-49.

Paul C, Cather J, Gooderham M, Poulin Y, Mrowietz U, Fer-
randiz C, et al. Efficacy and safety of apremilast, an oral
phosphodiesterase 4 inhibitor, in patients with moderate-to-
severe plaque psoriasis over 52 weeks: a phase lll, randomized
controlled trial (ESTEEM 2). Br J Dermatol. 2015;173:1387-99.
Rich P, Gooderham M, Bachelez H, Goncalves J, Day RM, Chen
R, et al. Apremilast, an oral phosphodiesterase 4 inhibitor, in
patients with difficult-to-treat nail and scalp psoriasis: Results
of 2 phase Il randomized, controlled trials (ESTEEM 1 and
ESTEEM 2). J Am Acad Dermatol. 2016;74:134-42.

Lanna C, Cesaroni GM, Mazzilli S, Vollono L, Gaziano R, Marino
D, et al. Apremilast as a target therapy for nail psoriasis: a
real-life observational study proving its efficacy in restoring
the nail unit. J Dermatolog Treat. 2020:1-5.

Rigopoulos D, Gregoriou S, Lazaridou E, Belyayeva E, Apalla Z,
Makris M, et al. Treatment of nail psoriasis with adalimumab:
an open label unblinded study. J Eur Acad Dermatol Venereol.
2010;24:530-4.

Rich P, Griffiths CEM, Reich K, Nestle FO, Scher RK, Li S, et al.
Baseline nail disease in patients with moderate to severe pso-
riasis and response to treatment with infliximab during 1 year.
J Am Acad Dermatol. 2008;58:224-31.

Rigopoulos D, Gregoriou S, Stratigos A, Larios G, Korfitis C,
Papaioannou D, et al. Evaluation of the efficacy and safety
of infliximab on psoriatic nails: an unblinded, nonrandomized,
open-label study. Br J Dermatol. 2008;159:453-6.

Reich K, Ortonne J-P, Kerkmann U, Wang Y, Saurat J-H, Papp K,
et al. Skin and nail responses after 1 year of infliximab therapy
in patients with moderate-to-severe psoriasis: a retrospective
analysis of the EXPRESS Trial. Dermatology. 2010;221:172-8.
Torii H, Sato N, Yoshinari T, Nakagawa H, Japanese Infliximab
Study Investigators. Dramatic impact of a Psoriasis Area and
Severity Index 90 response on the quality of life in patients with
psoriasis: an analysis of Japanese clinical trials of infliximab.
J Dermatol. 2012;39:253-9.

Leonardi C, Langley RG, Papp K, Tyring SK, Wasel N, Vender
R, et al. Adalimumab for treatment of moderate to severe
chronic plaque psoriasis of the hands and feet: efficacy and
safety results from REACH, a randomized, placebo-controlled,
double-blind trial. Arch Dermatol. 2011;147:429-36.

Thaci D, Unnebrink K, Sundaram M, Sood S, Yamaguchi Y. Adal-
imumab for the treatment of moderate to severe psoriasis:
subanalysis of effects on scalp and nails in the BELIEVE study.
J Eur Acad Dermatol Venereol. 2015;29:353-60.

Bardazzi F, Antonucci VA, Tengattini V, Odorici G, Balestri R,
Patrizi A. A 36-week retrospective open trial comparing the
efficacy of biological therapies in nail psoriasis. J Dtsch Der-
matol Ges. 2013;11:1065-70.


http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0915
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0920
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0925
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0930
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0935
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0935
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0935
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0935
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0935
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0935
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0935
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0935
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0935
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0935
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0935
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0935
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0935
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0935
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0935
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0935
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0935
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0935
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0935
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0935
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0935
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0935
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0935
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0935
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0935
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0935
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0940
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0940
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0940
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0940
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0940
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0940
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0940
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0940
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0940
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0940
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0940
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0940
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0940
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0940
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0940
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0940
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0940
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0940
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0940
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0940
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0945
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0950
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0950
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0950
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0950
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0950
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0950
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0950
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0950
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0950
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0950
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0950
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0950
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0950
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0950
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0950
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0950
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0950
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0950
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0950
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0950
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0950
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0950
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0950
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0955
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0960
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0965
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0965
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0965
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0965
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0965
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0965
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0965
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0965
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0965
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0965
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0965
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0965
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0965
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0965
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0965
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0965
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0965
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0965
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0965
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0965
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0965
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0965
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0965
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0970
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0975
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0980
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0985
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0990
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0995
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0995
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0995
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0995
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0995
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0995
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0995
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0995
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0995
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0995
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0995
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0995
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0995
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0995
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0995
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0995
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0995
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0995
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0995
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0995
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0995
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0995
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0995
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref0995
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1000
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1005
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1010
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1015
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1020
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1025
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1030
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1035
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1040
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1045
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1050
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1055
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1060
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1065
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1070
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1075
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1080
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1085
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1090
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1095

E. Canal-Garcia, X. Bosch-Amate, I. Belinchon et al.

104.

105.

106.

107.

108.

109.

110.

Luger TA, Barker J, Lambert J, Yang S, Robertson D, Foehl J,
et al. Sustained improvement in joint pain and nail symptoms
with etanercept therapy in patients with moderate-to-severe
psoriasis. J Eur Acad Dermatol Venereol. 2009;23:896-904.
Ortonne JP, Paul C, Berardesca E, Marino V, Gallo G, Brault
Y, et al. A 24-week randomized clinical trial investigating the
efficacy and safety of two doses of etanercept in nail psoriasis.
Br J Dermatol. 2013;168:1080-7.

Rigopoulos D, Gregoriou S, Makris M, loannides D. Effi-
cacy of ustekinumab in nail psoriasis and improvement in
nail-associated quality of life in a population treated with
ustekinumab for cutaneous psoriasis: an open prospective
unblinded study. Dermatology. 2011;223:325-9.

Patsatsi A, Kyriakou A, Sotiriadis D. Ustekinumab in nail pso-
riasis: an open-label, uncontrolled, nonrandomized study. J
Dermatolog Treat. 2013;24:96-100.

Rich P, Bourcier M, Sofen H, Fakharzadeh S, Wasfi Y, Wang
Y, et al. Ustekinumab improves nail disease in patients with
moderate-to-severe psoriasis: results from PHOENIX 1. Br J
Dermatol. 2014;170:398-407.

Reich K, Sullivan J, Arenberger P, Jazayeri S, Mrowietz U,
Augustin M, et al. Secukinumab shows high and sustained
efficacy in nail psoriasis: 2.5-year results from the random-
ized placebo-controlled TRANSFIGURE study. Br J Dermatol.
2021;184:425-36.

Langley RG, Rich P, Menter A, Krueger G, Goldblum O, Dutronc
Y, et al. Improvement of scalp and nail lesions with ixekizumab
in a phase 2 trial in patients with chronic plaque psoriasis. J
Eur Acad Dermatol Venereol. 2015;29:1763-70.

111.

112.

113.

114,

115.

116.

T490

Van de Kerkhof P, Guenther L, Gottlieb AB, Sebastian M, Wu
JJ, Foley P, et al. Ixekizumab treatment improves fingernail
psoriasis in patients with moderate-to-severe psoriasis: results
from the randomized, controlled and open-label phases of
UNCOVER-3. J Eur Acad Dermatol Venereol. 2017;31:477-82.
Dennehy EB, Zhang L, Amato D, Goldblum O, Rich P. Ixekizumab
is effective in subjects with moderate to severe plaque pso-
riasis with significant nail involvement: results from UNCOVER
3. J Drugs Dermatol. 2016;15:958-61.

Elewski B, Rich P, Lain E, Soung J, Lewitt GM, Jacobson A.
Efficacy of brodalumab in the treatment of scalp and nail pso-
riasis: results from three phase 3 trials. J Dermatolog Treat.
2020:1-5.

Gregoriou S, Tsiogka A, Tsimpidakis A, Nicolaidou E, Kon-
tochristopoulos G, Rigopoulos D. Treatment of nail psoriasis
with brodalumab: an open-label unblinded study. J Eur Acad
Dermatol Venereol. 2021;35:€299-301.

Foley P, Gordon K, Griffiths CEM, Wasfi Y, Randazzo B, Song
M, et al. Efficacy of guselkumab compared with adalimumab
and placebo for psoriasis in specific body regions: a sec-
ondary analysis of 2 randomized clinical trials. JAMA Dermatol.
2018;154:676-83.

Gordon KB, Strober B, Lebwohl M, Augustin M, Blauvelt
A, Poulin Y, et al. Efficacy and safety of risankizumab in
moderate-to-severe plaque psoriasis (UltIMMa-1 and UltIMMa-
2): results from two double-blind, randomised, placebo-
controlled and ustekinumab-controlled phase 3 trials. Lancet.
2018;392:650-61.


http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1100
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1105
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1110
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1115
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1120
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1125
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1130
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1135
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1140
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1145
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1150
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1155
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160
http://refhub.elsevier.com/S0001-7310(22)00277-0/sbref1160

	[Translated article] Nail Psoriasis
	Introduction
	Epidemiology
	Etiology and Pathogenesis
	Comorbidities and Associated Factors
	Psoriatic Arthritis
	Onychomycosis
	Smoking
	Clinical Presentation
	Clinical Features of Nail Matrix Psoriasis
	Clinical Features of Nail Bed Psoriasis
	Site of Involvement
	Histopathologic Findings
	Assessment of Nail Psoriasis Severity
	Additional Tests
	Dermoscopy
	Ultrasound

	Differential Diagnosis

	Management of Nail Psoriasis
	General Recommendations
	Topical Treatment
	Intralesional Treatment
	Nonpharmacological Treatments
	Systemic Therapy
	Biologic Therapies

	Conclusions
	Authors’ Contributions
	Conflicts of Interest
	References


