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a  b  s  t  r  a  c  t

Head  and  neck  carcinomas  are  initially  metastatic  in  about  15%  of cases.  Radiotherapy  is  a  cornerstone
in  the  multimodal  strategy  at the locoregional  phase.  In patients  with  head and neck  cancer,  often  heav-
ily  pretreated  and  with  comorbidities,  who  relapse  locoregionally  or at distant  sites,  radiotherapy  has
also  become  increasingly  important  at the metastatic  phase.  Data  on  the  optimal  sequence  of  systemic
treatments  and  metastasis-directed  treatments  including  stereotactic  irradiation  are  still  lacking. Several
randomized  head  and  neck  trials  have  been  initiated  that  should  provide  important  answers,  including
one  recent  GORTEC  trial.

©  2023  Société  franç aise  de  radiothérapie  oncologique  (SFRO).  Published  by  Elsevier  Masson  SAS. All
rights  reserved.
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r  é  s  u  m  é

Les  carcinomes  de  la  tête  et du cou  sont  métastatiques  d’emblée  dans  environ  15  % des  cas.  Chez  ces
patients  souvent  lourdement  traités  et atteints  de comorbidité,  la  radiothérapie  est une  pierre  angulaire
Tête et cou
Oligométastase
Radiothérapie

de  la  stratégie  multimodale,  tant  en  phase  locorégionale  qu’en  phase  métastatique.  Les  données  sur  la
séquence optimale  des  traitements  et le rôle  de l’irradiation  stéréotaxique  font  encore  défaut.  Plusieurs
essais  randomisés  sur  les  cancers  de  la tête et  le  cou  ont  été  mis  en  place  et  devraient  apporter  des
éléments  de  réponse,  dont  un  essai  récemment  terminé  du  GORTEC.

© 2023  Société  franç aise  de radiothérapie  oncologique  (SFRO).  Publié  par  Elsevier  Masson  SAS.  Tous
droits  réservés.
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1. Introduction

Head and neck squamous cell carcinomas account for approxi-
mately 900,000 annual cases and over 400,000 deaths, worldwide
[1]. Head and neck squamous cell carcinomas represent 4% of all
malignancies [2,3]. Head and neck squamous cell carcinomas are
typically diagnosed at a locoregionally advanced stage. The preva-
lence of synchronous distant metastases is estimated to be about
15% [4–7]. The median overall survival of metastatic head and neck
squamous cell carcinomas patients is about 10 to 14 months [8–10].
Pulmonary metastases are the most frequent accounting for two
thirds of distant metastases, followed by bone (about 20%) and liver
(about 10%) metastases [11]. Specific metastatic patterns have been
reported in Human papillomavirus (HPV)-related head and neck
squamous cell carcinomas; more frequently disseminated intra-
organ metastatic patterns and unusual metastatic sites have been
reported [12].

We reviewed current evidence involving radiotherapy in the
management of metastatic head and neck squamous cell carcino-
mas  patients, especially oligometastatic disease with a controlled
primary. Oligometastatic disease, defined as one to five metastatic
lesions, represents an intermediate stage between local and
widespread metastases [13]. This article also addressed poly-
metastatic disease treated with systemic therapies and a limited
number of residual metastases, refractory or progressive metas-
tases treated with stereotactic ablative radiation therapy, or
synchronous locoregional and metastatic disease. We  also briefly
recalled the role of palliative radiotherapy in metastases.

2. Clinical rational for the use of locoregional and
metastasis-directed radiotherapy

The medical challenge is considerable in case of synchronous
locoregional and metastatic disease. On one hand, symptoms
associated with locoregional disease substantially alter patients’
quality of life (dysphagia, dyspnea, pain, etc.) and on the other
hand, response to current systemic treatments is overall poor,
unpredictable and sometimes delayed [14]. The management of
synchronous disease therefore relies on specific anticancer treat-
ments (with supportive care) that aim at controlling both the
locoregional tumor burden and metastases.

As for the locoregional treatment, pioneering what is being
implemented in head and neck squamous cell carcinomas, locore-
gional radiotherapy for metastatic nasopharyngeal carcinomas has
repeatedly associated with major survival improvement [15–18].
For example, in a phase III trial by You et al. of de novo metastatic
nasopharyngeal carcinomas, the 24-month overall survival was
76% in the chemotherapy and locoregional radiotherapy group, and
54% in the chemotherapy-only group [15].

In addition to systemic therapies, local treatments directed
at metastases are increasingly integrated in routine practice in
the oligometastatic setting and are underreported as consolida-
tive or salvage treatments in clinical trials (unpublished data).
Intriguingly, trends for improved survival with time using a given
protocol are observed over time (as for example, 10 months in
EXTREME princeps publication versus 14 months in Checkmate
651 [9,19]). This might suggest that other interventions than
just the systemic therapy might have contributed to improved
outcomes. These interventions may  include supportive care and
local metastasis-directed treatments. Oligometastatic disease is

relatively rare in metastatic head and neck carcinomas, but is of
growing interest [20,21]. Consistently, recent multidisciplinary
strategies, as in other tumor types, increasingly integrate local
treatments directed at metastases in selected patients to maximize
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etastatic control, progression-free survival and overall survival,
uch as in the GORTEC OMET (NCT03070366) trial.

Head and neck squamous cell carcinomas patients, particularly
hose with HPV-negative disease, often have severe comorbidities.
hey may  have been heavily pretreated at the locoregional stage.
wing to their comorbidities and prior treatments, these patients
ay  not be ideal candidates for systemic therapies. In contrast,

hey may  be good candidates for highly conformal hypofraction-
ted radiotherapy modalities, which have been associated with
xcellent tolerance and feasibility. Trials investigating the role of
tereotactic ablative radiation therapy in oligometastatic head and
eck squamous cell carcinomas have lagged behind other tumor
ites; However, several trials specific to head and neck squamous
ell carcinomas have now been designed and stereotactic ablative
adiation therapy appears as a promising alternative to surgical
etastasectomy in the oligometastatic setting or in addition to

ystemic treatments in the metastatic setting in general.

. Biological rational for the use of ablative radiotherapy in
he metastatic setting

The new therapeutic standard of metastatic HNSCC disease
ncludes immunotherapy when immune markers (such as intra-
umoral exhausted lymphocytes or their receptors on tumours, but
he landscape of predictive biomarkers is moving continuously) are
resent. At the same time, the observation of some (anecdotical and
ostly histology-prone) abscopal effects under radiotherapy alone
ere observed. Both the integration of immunotherapy and the

bservation of radiation immune effects renewed interest in using
adiotherapy for its immune effects.

Radiotherapy variably induces the circulation of tumour anti-
ens and tumour expression of programmed death ligand 1 (PD-L1)
epending on its delivery/fractionation mode. It may increase
he sensitivity to subsequently administered immunotherapy.
he specific mechanisms by which radiotherapy may enhance
mmune response could occur through increased tumor antigen
resentation, expression of major histocompatibility class I and
ntigen-presenting machinery components [22]. The dose and frac-
ionation parameters influence the radiotherapy ability to design
ynergistic combinations with immunotherapy [23]. Manipulation
f exposure in terms of fractionation to radiotherapy may  sensitize
o anti-programmed death 1 (PD1) treatment [24].

Moreover, manipulation of radiotherapy volumes might
mprove tumour response by favouring immune response. In a
ecent study, Darragh et al. determined whether nodal irradia-
ion could be detrimental to the immune response generated by
ombining radiotherapy with immunotherapy. Nodal irradiation
ncreased local and distant failure by decreasing the pool of sys-
emic CD4 and CD8 effector T cells responsible for tumor control
25]. Reduced nodal volume irradiation could allow lymphocyte
riming; this was  the rationale of the recently terminated GORTEC
018-02 Rewrite (NCT03726775) trial in non metastatic HNSCC
atients.

. The standard treatment of metastatic patients with head
nd neck squamous cell carcinomas relies on systemic
ombinations

Current therapeutic standards in metastatic patients with head
nd neck squamous cell carcinoma rely on systemic therapies. The
EXTREME” regimen has been the standard first-line regimen [9]

ntil the recent integration of immunotherapy. The EXTREME regi-
en  relies on continuous 5-fluorouracil administration, and severe

cute adverse events occur in most of the patients (Table 1). In
020, the Keynote-048 three-arm trial introduced pembrolizumab
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Table 1
Summary of retrospective studies reporting treatment outcomes of oligometastatic head and neck squamous cell carcinomas.

Study Local
treatment

Number of
patients

Treated
metastases

Number of
metastases
per patient

HPV status Metastasis
location

Concomitant
treatment

Median
follow-up
(months)

Overall
survival

Treated-
metastasis local
control rate

Vincent et al., 2020
[28]

80% EBRT
and 15%
surgery

65 65 1 unknown lung (82%) unknown unknown 40% at 5
years

55% after EBRT,
28% after surgery

Weissmann et al.,
2021 [29]

90% SABR,
25%
surgery, 3%
interven-
tional
radiology

29 36 Median: 1
(range:
1-7)

unknown lung (58%) 65% 65.2 Median:
23.0
months

90% at 1 and 2
years

Franzese et al.,
2021 [30]

SABR 48 71 1 (46.5%),
2(19.7%)

unknown lung
(59.1%)

unknown 20.2 Median: NR 83.1% at 1 year,
70.2% at 2 years

Pasalic  et al., 2020
[31]

SABR 82 107 NS unknown lung (100%) 34% 20 74.8% at 1
year, 61.6%
at 2 years

97.8% at 1 year,
94.4% at 2 years

Bates  et al., 2019
[32]

SABR 27 60 1: 44,1%,
2-3: 44,4%,
>3: 11,1%

unknown lung (73%) none 19.2 Median:
22.8
months

75% at 1 year,
57% at 2 years

Bonomo  et al.,
2019 [20]

SABR 27 28 1: 96%, 2:
4%

HPV–(87.5%) lung (100%) 75% 22 Median:
47.0
months

75% at 3 months

Oki  et al., 2018 [33] Surgery 77 77 1 unknown lung (100%) none 58 54% at 5
years

46% at 5 years

Shiono  et al., 2009
[34]

Surgery 114 unknown Median: 1
(range:
1-6)

unknown lung (100%) none 120 26.5% at 5
years

NR

Winter  et al., 2008
[35]

Surgery 67 81 1: 37.3%, 2:
28.4%, >3:
34.3%

unknown lung (100%) Adjuvant
chemother-
apy
(13.4%)

15.2 Median:
19.4
months

NR

NR: not reached; EBRT: external beam radiotherapy; SABR: stereotactic ablative radiation therapy; HPV: Human papilloma virus.

3
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as the new first-line standard of care in patients with head and neck
squamous cell carcinoma, either alone in patients with immuno-
logically “hot” tumors (defined by a positive immune score) or in
combination with chemotherapy using platinum, 5-fluorouracil in
“colder” tumors [10,26]. The definition of tumor immunogenicity
was evaluated by dividing patients using tumor expression of PD-L1
combined positive score (CPS) into groups with a score of at least 20
(CPS ≥ 20), or at least 1 (CPS ≥ 1), and total populations [10]. With
a 4-year follow-up, first-line pembrolizumab and pembrolizumab-
chemotherapy demonstrated survival benefit compared to cetux-
imab added to chemotherapy (EXTREME) for recurrent/metastatic
head and neck squamous cell carcinomas. Patients responded well
to subsequent treatment after pembrolizumab-based therapy [27].
In the CheckMate 651 trial comparing nivolumab plus ipilimumab
to the EXTREME regimen, median survival was 13.9 months with
immunotherapy and 13.5 months with EXTREME (hazard ratio
[HR] = 0.95) [19]. In patients with CPS≥20, the benefit was  non-
significant (14.6 versus 17.6 months, HR = 0.78).

In routine practice, patients with null expression of combined
positive score CPS are now advocated chemotherapy and tar-
geted therapy. In patients with combined positive score-positive
(> 1) head and neck squamous cell carcinomas, hyperprogressions
characterized by an accelerated rate of tumor growth stimulated
by immunotherapy were reported in 29% of patients and cor-
related with shorter progression-free survival. Hyperprogression
occurred in 39% of patients with a locoregional recurrence (pos-
sibly in a previously irradiated area) and 9% of patients with
distant metastases alone in the early years of immunotherapy
[36], an observation that seems to yield less concern today. The
exact prevalence of this phenomenon is unknown and predictive
biomarkers of hyperprogression are currently lacking. In patients
with combined positive score-positive head and neck squamous
cell carcinomas who are to receive immunotherapy alone, the
response rates are low and not accurately predictable, suggest-
ing that in patients with significant tumor bulk, combination of
immunotherapy and chemotherapy might be preferred. Identifi-
cation of predictive biomarkers is an active area of investigations
with tumor and immune cell scores, microsatellite instability,
and HPV status are among the promising predictive biomarkers.
Therefore, in patients with life-threatening locations, and in those
with synchronous locoregional and metastatic disease, initiating
treatment with chemotherapy and targeted therapy followed by
immunotherapy in the second line might be a viable option.

5. Management of locoregional disease in the setting of
synchronous head and neck squamous cell carcinomas

Locoregional radiotherapy has shown to provide a benefit on
survival, and intensity-modulated radiotherapy may  be used to
improve mid-long term toxicity in patients expected to survive
several months [37]. Several studies have demonstrated the bene-
fit of combining locoregional treatment with systemic treatment.
Notably, Rambeau et al. showed a median overall survival gain
of 8.6 months (n = 65 patients, P < 0.01) compared to treatment
with chemotherapy alone (platinum, 5-fluorouracil and cetux-
imab based regimen) [38]. Kabarriti et al. reported an overall
survival gain of 2.3 months in a large retrospective study of 3516
patients [39]. Zumsteg et al. showed improvement in survival
at 2 years (34 vs. 20.6%, P < 0.001) in 3269 metastatic patients
extracted from the National Cancer Data Base undergoing locore-
gional treatment (radiotherapy delivering at least 60 Gy or surgical

treatment) or not [40]. Borson et al. showed no difference in
progression-free survival (8.7 vs. 8.3 months) and survival (14.1
vs. 14.7 months) with chemoradiotherapy compared to surgery in
patients with metastatic disease [41]. Patel et al., in a very large
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tudy, showed a survival gain in patients treated with surgery
r radiation (8.4 months in the absence of a locoregional treat-
ent, 18.0 months with radiotherapy alone, 31 months if surgery

lone and 40.0 months if surgery followed by radiotherapy) [42].
n all these retrospective studies, the improved survival of patients
ndergoing locoregional treatments may  be difficult to interpret
s it could be related to confounding factors including metastatic
urden, patient general condition, use of systemic therapies, and
ot only to the use of locoregional treatments. Finally, aggressive
anagement of locoregional disease in the setting of synchronous
etastatic disease seems to be appropriate and to provide a benefit

n some patients. Modalities of locoregional radiotherapy may be
iscussed to allow delivery of systemic therapies and preserve the
uality of life. the PembroMetaRT trial (NCT04747054) has been

nitiated in this context.

.1. Radiation target volumes

There are currently no recommendations for volume delineation
f the locoregional disease in metastatic situations. The question of
olume de-escalation, in particular the omission of large field pro-
hylactic lymph node irradiation (as it is already done in case of
eirradiation) is relevant in view of the acute toxicity of radiother-
py and the poor prognosis of metachronous disease. Preliminary
xperience in non-metastatic patients was shown feasible with no
xcess risk of relapse [43]. Given the metastatic context, it may  be
ecommended to avoid large prophylactic irradiation in the neck
nd primary.

.2. Timing of locoregional radiotherapy and metastatic
reatments

The concomitant chemotherapy regimens given with radio-
herapy are usually less dose intense than those given alone, due
o toxicity issues. Different treatment sequences may be used
epending on oligo/polymetastatic bulk and locoregional disease.
owever, retrospective studies do not report these differences
etween patients. Zumsteg et al. showed that aggressive local ther-
py had a stronger impact in the first 6 months after diagnosis
adjusted HR: 0.255, P < 0.001) than after (HR: 0.622, P < 0.001) [40].
n Rambeau et al.’s study, survival was slightly better with consol-
dative locoregional radiotherapy than initial radiotherapy (median
verall survival 22.1 vs. 15.5 months, P = 0.11). On one hand, such
ata might indicate that initial chemotherapy could identify good
esponders in whom a local treatment might be beneficial, but on
he other hand, locoregional progression, not sufficiently controlled
y systemic therapy alone, should prompt locoregional radiother-
py on a case-by-case basis [38]. In a trial by Borson et al., upfront
versus delayed) chemotherapy yielded similar progression-free
urvival (8.7 vs. 8.3 months) and improved overall survival without
eaching statistical significance (27.5 vs. 13.7 months with P < 0.07)
41]. Of note, these studies date back before the new standard first-
ine metastatic cancer using immunotherapy alone in patients with

 high combined positive score. Delayed therapeutic responses to
mmunotherapy may  be problematic in case of locoregional disease
nd in rapidly progressing tumours [10].

.3. Fractionation of locoregional radiotherapy in case of
ynchronous metastases

Radiotherapy, along with other measures including chemother-
py, palliative care, and interventional procedures, has been

tudied extensively for its ability to relieve disease-related
ymptoms. When symptom alleviation is the goal, palliative radio-
herapy is proposed according to various retrospective institutional
tudies and some small phase 2 trials [44,45]. Short courses of
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3D- or intensity-modulated radiotherapy or stereotactic ablative
radiation therapy have been used with no clear consensus [46].
In other situations where tumour control should be maximized,
a Biologically Effective Dose (BED)10 at least 72 Gy seems neces-
sary [39]. Zumsteg et al. found no benefit in overall survival in
patients receiving less than 60 Gy [40]. In 2019, Shuryak et al.
showed that an optimized hypofractionated schedule of 18 × 3.0 Gy
could substantially increase tumour control probability, particu-
larly for advanced head and neck cancers (35% to 49% for advanced
stage tumours) while decreasing high-grade late normal tissue
complication probability (13 to < 2%), as compared with a standard
35 × 2.0 Gy protocol [47]. The choice of a standard fractionation or
slightly hypofractionated and accelerated regimen is the result of
complex clinical trade-offs.

5.4. Specific head and neck squamous cell carcinomas situations

5.4.1. HPV-positive head and neck squamous cell carcinomas
HPV-related oropharyngeal cancer patients have better survival

and disease-free survival (DFS) than their HPV-negative counter-
parts [48]. Their 2–3 year survival rates at the metastatic stage
vary between 7 and at least 20%, but this benefit was however
abated in HPV+ polymetastatic patients [49–57]. A higher rate
of disseminated metastases, involving more than two  organs, or
multiple lung metastases or unusual areas involved such as the
skin, brain or intra-abdominal lymph nodes, has been reported
in retrospective series but not confirmed in two  large prospec-
tive series [49,52,53,58]. A better response to systemic treatment
has been suggested in a post-hoc analysis of the EXTREME phase
III trial and two large retrospective series [57,59,60]. Prolonged
survival is reported in case of low metastatic burden or oligometas-
tases confined to the lung and/or liver [49,61]. Median survival
decreased from 41.2 months for one lesion, to 17.2 months for two
to four lesions, to 10.8 months for five or more lesions (P = 0.007)
[62]. In HPV-positive patients with head and neck squamous cell
carcinoma, stereotactic ablative radiation therapy may  be consid-
ered owing to their relatively good prognosis, but their unusual
metastatic sites (such as intrabdominal lymph nodes, metastases
to the small bowel, cutaneous metastases, etc.) warrants investi-
gations, and some metastases may  not be optimally treated by this
technique [63,64].

5.4.2. Elderly patients
Elderly patients usually have more comorbidity and should

undergo oncogeriatric assessment. They are also more at risk
of treatment toxicity and are less likely included in clinical tri-
als [65]. In the metastatic setting when tumour bulk is limited,
the risk benefit ratio may  differ from that of younger patients.
Tolerance to systemic therapies, such as chemotherapy, may  be
poor. Oligometastatic disease may  represent an opportunity for
metastasis-directed treatments such as stereotactic ablative radi-
ation therapy, due to excellent tolerance and hypofractionation. In
case of synchronous locoregional and metastatic disease, cautious
planning should be applied to limit the severity of acute and late
mucositis [66].

6. Management of metastases

In metastatic strategies, ablative treatment directed at metas-
tases is increasingly discussed in all tumor sites. Ablative therapy
using advanced forms of radiotherapy has become an attractive

option in early (upfront oligometastases) and later lines of the
management of metastatic disease. It has been integrated into the
metastatic landscape as initial strategy to postpone initiation of sys-
temic treatment using chemotherapy or to account for the delayed
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esponse to immunotherapy on one hand. On the other hand, abla-
ive therapy can also be used to enhance/consolidate the treatment
esponse or as salvage therapy after partial failure or relapse to sys-
emic therapies [67,68]. It is important to discuss patient‘s charts
uring the course of their metastatic disease at multidisciplinary
taff meetings to identify windows of opportunities for ablative
reatments of metastases in a careful patient-physician assessment
f their quantity and quality of life [69].

This field is expanding in stereotactic ablative radiation ther-
py owing to its versatility (ability to treat complex and moving
argets), excellence tolerance (below 5% severe toxicity) and flex-
bility (easy designs, severe hypofractionation). The possibility to
erform stereotactic ablative radiation therapy plans rapidly has
robably also contributed to their “popularity”. There is also room
or intensity-modulated therapy, with fractionation regimens cus-
omized to the clinical condition and the locoregional bulk and
ims.

.1. Patients with oligometastatic head and neck squamous cell
arcinoma

.1.1. Definition of oligometastatic disease, and treatment
pproach

The oligometastatic concept has substantially evolved since its
rst description [70], and it is expanding rapidly. However, sub-
tantial debate still exists regarding whether metastasis-directed
reatments do not postpone systemic treatments necessary to
ontrol disseminated disease and that aggressive local treat-
ent exposes patients to futile toxicity. Patients with limited

isease burden, viral-associated pharyngeal cancer (Epstein-Barr
irus [EBV]-positive nasopharyngeal carcinoma or HPV-positive
ropharyngeal carcinoma), metachronous metastases, or lung-only
etastases have improved prognosis and might benefit most from

ggressive ablative approach [58,71–73].
The more consensual definition of oligometastatic disease is one

o five metastatic lesions; some studies have included patients with
p to ten metastases [13,74]. To that extent, it is important to note
hat a multisite irradiation approach may  be preferred in situations
here an abscopal effect is unlikely, as it is the case in head and neck

quamous cell carcinomas. It is also critical to identify biomarkers
hat could predict metastatic dissemination in patients having lim-
ted bulk disease who are proposed local metastatic treatments.
n one randomized trial of patients with head and neck squa-

ous cell carcinomas and multiple metastatic sites, administering
tereotactic ablative radiation therapy to a single metastatic site
n combination with immunotherapy (nivolumab) did not improve
utcomes and local control in “off-target” lesions, compared with
ivolumab alone [75].

For head and neck squamous cell carcinomas, most evidence to
ate for metastasis-directed local treatments has been based on
urgery and data from oligometastatic trials of patients with head
nd neck squamous cell carcinomas have lagged other tumor sites.
andomized phase II trial results have suggested that metastasis
urgery could improve survival in some patients with oligometas-
ases, in particular, 5-year overall survival rates of 29% and up to 50%
or patients with oligometastatic disease undergoing lung metasta-
ectomy [33,76,77]. Better evidence was provided from the results
f the randomized phase II SABR-COMET trial of 99 patients, with
ne to five metastases but only 10% of them had head and neck
quamous cell carcinoma. Stereotactic ablative radiation therapy
o all disease sites showed 5-year overall survival rate of 42% while
t was  17% with the standard of care (P = 0.006) [78].
Retrospective evidence supporting improved outcomes
ssociated with stereotactic ablative radiation therapy for
ligometastatic head and neck squamous cell carcinomas is
imited to small studies [20,28–32] (Table 1). Compared to
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Table 2
Ongoing studies of systemic treatment combination for oligometastatic head and neck squamous cell carcinomas.

Study title Study name NCT ID Design Concomitant therapy Primary location Primary outcome

NBTXR3, radiation therapy, and
pembrolizumab for the treatment of
recurrent of metastatic HNSCC

x NCT04862455 Phase II single
arm

Pembrolizumab Head and neck cancers Tumor response

Stereotactic radiotherapy combined with
chemotherapy or not for treatment of
oligometastases in HNSCC

OMET (GORTEC
2014-04)

NCT03070366 Phase II
randomized

Chemotherapy Head and neck cancers Overall survival
rate without
quality of life
deterioration at 1
year

Stereotactic ablative radiotherapy for
comprehensive treatment of oligometastatic
(1–3 metastases) cancers

SABR-COMET-3 NCT03862911 Phase III
randomized

Chemo-/immune-/
hormonotherapy/
none

Any primary site
(including head and
neck cancers)

Overall survival
rate at 5 years

Stereotactic ablative radiotherapy for
comprehensive treatment of 4–10
oligometastatic tumors

SABR-COMET-
10

NCT03721341 Phase III
randomized

Chemotherapy/none Any primary site
(including head and
neck cancers)

Overall survival
rate at 6 years

Stereotactic ablative radiotherapy for
oligo-progressive disease refractory to
systemic therapy in head and neck cancer

Suppress-HNC NCT04989725 Phase II
randomized

Continue current
systemic therapy

Head and neck cancers Progression-free
survival rate at 5
years

Immunotherapy and SBRT or metastatic head
and neck carcinomas

OZM-088 NCT03283605 Phase I-II single
arm

Durvalumab/tremelimumab Head and neck cancers Acute toxicity rate
at  3 months,
progression-free
survival rate at 6
months

Sintilimab combined with chemotherapy and
SBRT in limited metastatic HNSCC

LM-HNSCC NCT05136768 Phase II single
arm

Sintilimumab/platinum-
based
chemotherapy

Head and neck cancers Progression-free
survival rate at 2
years

Durvalumab, tremelimumab, and
hypofractionated radiotherapy in treating
patients with recurrent or metastatic HNSCC

x NCT03522584 Phase I-II single
arm

Durvalumab/tremelimumab Head and neck cancers Safety and
tolerability

Immunotherapy and SBRT for metastatic head
and neck cancers

x NCT03522584 Phase I-II single
arm

Durvalumab/tremelimumab Head and neck cancers Progression-free
survival rate at 6
months, acute
toxicity

Stereotactic body radiotherapy in patients
with rare oligometastatic cancers

oligoRARE NCT04498767 Phase III
randomized

Continue current
systemic therapy

Any primary site
(including head and
neck cancers)

Overall survival
rate at 7.5 years

Radiotherapy with pembrolizumab in
metastatic HNSCC

IMPORTANCE NCT03386357 Phase II
randomized

Pembrolizumab Head and neck cancers Best response

Study  on the efficacy of radiotherapy and
pembrolizumab in newly diagnosed
metastatic head & neck cancers

PembroMetaRT NCT04747054 Phase III
randomized

Pembrolizumab Head and neck cancers Progression-free
survival rate at 3
years

HNSCC: head and neck squamous cell carcinomas; SBRT: stereotactic body radiation therapy.
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Table  3
Guidelines for the management of head and neck cancers according to clinical situations.

Setting Management of locoregional disease Management of metastases

Dose and volume Level of
evidence

Dose and volume Level of evidence

Oligometastatic First line therapy, radiation dose and volume
depend on tumor size and location, combined
positive score, patient condition. Discuss
omission of large field prophylactic lymph
node irradiation

Level C Depend on site of metastases:
Lung metastases (GTV) treated with SABR
(single fraction of 16 to 30 Gy, 3 fractions of
15-20 Gy, 8 fractions of 7.5 Gy or 5 fractions of
8  Gy for central locations)
Hepatic metastases (GTV) treated with SABR
with 3 fractions of 15 Gy
Bone metastases (GTV) treated with SABR to
control the oligometastatic disease

Level B

Oligoprogressive First line therapy, radiation dose and volume
depend on tumor size and location, combined
positive score, patient condition. Discuss
omission of large field prophylactic lymph
node irradiation

Level C Same as for oligometastatic disease Level C

Oligopersistent First and second line therapy depends on
tumor size and location, combined positive
score, patient’s condition

Level C Same as for oligometastatic disease Level C

Palliative Palliative short course 3D, IMRT, SABR to
alleviate

Level C SABR unless metastases involve many
vertebrae, or the limbs, in which case, palliative

Level B
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GTV: gross tumor volume; SABR: stereotactic ablative radiation therapy; 3D: three-

historical cohorts of metastatic head and neck squamous cell
carcinomas, they provide favorable results. Mean survival rates
are about 75% at 1 year and 50% at 5 years in patients with ablated
lung metastases [31,33,77]. The largest cohort reported data
from 82 patients, treated for 107 lung metastases, with 68.2%
of oligometastases. With a median follow-up of 20 months, the
survival rate was 74.8% and the treated-metastasis local control
rate 97.8% at 1 year [31]. In 2021, Franzese et al. reported a cohort of
48 patients, where treated-metastasis local control rate was  83.1%
and 70.2% at 1 and 2 years respectively, with a median follow-up
of 20.2 months [30]. Primary stage, free interval since completion
of locoregional treatments, metastatic bulk (size and number of
metastases) are common prognostic factors. In a cohort of patients
with oligometastatic disease from any primary tumor site treated
with stereotactic ablative radiation, Rusthoven et al. showed a
significant difference in 5-year overall survival for differently sized
stereotactic ablative radiation-treated metastases, with a 5-year
local control rate of 100% for smaller lesions compared to 77%
for those larger than 3 cm [79]. Bonomo et al. reported advanced
T-stage at diagnosis as the only predictor of decreased time to
progression following stereotactic ablative radiation therapy [20].
The inherent selection biases of retrospective studies highlight the
need for more robust prospective data in support of stereotactic
ablative radiation therapy directed at all oligometastases as an
initial or relapse event. The randomized phase II GORTEC 2014-04
NCT03070366 trial ÖMETẅas designed to investigate whether
could be proposed for oligometastatic patients (69 patients, one to
three metastases, any site) with head and neck squamous cell car-
cinomas to omit or postpone initiation of a systemic approach and
stopped inclusions in 2022 (ESMO profferred paper presentation
2023).

6.1.2. Radiation target volumes and doses
The volume and dose depend on the location of the

oligometastatic lesions. Metastases limited in number and size to
the lungs may  be treated with stereotactic ablative radiation using
gating/tracking guidance. Despite the great heterogeneity of sites,

techniques, doses, and fractions, most studies of radiotherapy of
pulmonary oligometastases have shown similar results, regard-
less of the proposed radiation regimens: a high local control rate,
around 70 to 90% at 2 years, and little toxicity (5% G3 at 2 years)

t
p

7

hypofractionated IMRT or 3D irradiation may
be preferred to alleviate symptoms

sional; IMRT: intensity-modulated radiation therapy.

79,80]. Treatment protocols vary from a single session of 15 to
0 Gy to regimens of three fractions of approximately 15 Gy or five
ractions of 8 Gy for central locations situated near (within 2cm)
he mediastinal structures. Bone metastases may  also be treated
ith stereotactic ablative radiation to control the oligometastatic
isease. The dose is often extrapolated from first publications of
ertebral irradiation and are in the order of three fractions of 8 to

 Gy each. The dose is adapted according to the nearby medullary
egment.

.2. Oligoprogression and oligopersistent disease

Stereotactic ablative radiation therapy may  also be used to treat
esidual metastases that could regrow following interruption of
ystemic treatments or have not responded to systemic treatments
n routine practice and clinical trials. Indirect evidence from mul-
idisciplinary staff meetings suggests that the use of stereotactic
blative radiation therapy has likely been underestimated in prac-
ice [69]. In a recent randomized phase III trial, McBride et al. did
ot observe abscopal effects from the combination of nivolumab
lone compared to nivolumab and stereotactic ablative radiation
herapy for metastatic head and neck squamous cell carcinomas
objective response rate [ORR] to nivolumab 34.5 vs. 29.0%, P = 0.86)
75]. As a result of adding stereotactic ablative radiation therapy
o nivolumab, Forner et al. reported persistent disease control in

 patient with oligoprogression [81]. In the absence of abscopal
ffects in head and neck squamous cell carcinomas, stereotac-
ic ablative radiation therapy cannot be recommended alone on
elected oligometastases only but should rather be delivered to all
isible oligometastatic sites, and synergies of immunotherapy and
ultisite stereotactic ablative radiation therapy should be inves-

igated. The response rates of systemic treatments are relatively
ow, and response may  be transient. Irradiating residual tumor
ites may  be used to prolong the response and possibly improve
rogression-free survival.

.3. Palliative radiotherapy on metastases
Stereotactic ablative radiation is increasingly considered in
he treatment of metastases, as it allows dose escalation com-
ared to purely palliative or symptomatic radiotherapy. The
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conceptual borders between palliative and stereotactic ablative
radiation therapy may  be fuzzy with this change of paradigm
toward maximizing treatment in metastatic patients. Stereotac-
tic ablative radiation therapy cannot, however, be proposed for
all metastatic situations and it may  not be relevant for highly
symptomatic patients or those at risk for pathologic fracture. Bone
metastases, the second-most frequent site of metastases, are asso-
ciated with a poor prognosis of head and neck squamous cell
carcinomas. They are increasingly treated with stereotactic abla-
tive radiation unless they involve many vertebrae, or the limbs,
in which case, palliative hypofractionated 3D irradiation may  be
preferred to alleviate symptoms [82–84]. Similar choices between
radiotherapy techniques may  be discussed on a case-by-case basis.

7. Ongoing trials

Several ongoing trials are assessing systemic treatment in com-
bination with stereotactic ablative radiation therapy. Evaluating
systemic treatment in combination with stereotactic ablative radi-
ation therapy for oligoprogressive head and neck squamous cell
carcinomas are needed to better clarify the benefits of radia-
tion (compared to reinitiation or switch of systemic therapy)
and the criteria on which to select patients. Table 2 summa-
rizes the ongoing trials assessing combination of systemic therapy
with stereotactic ablative radiation therapy. Three phase III ran-
domized trials are assessing the benefit of stereotactic ablative
radiation therapy on any oligometastatic primary sites (one to three
metastases: SABR-COMET-3, NCT03862911; or four to ten metas-
tases: SABR-COMET 10, NCT03721341), or for rare oligometastatic
cancers (oligoRARE, NCT04498767) to assess overall survival at
5 years [74,85]. Other phases I–II single arm trial are evaluating
the addition of stereotactic ablative radiation therapy specif-
ically in metastatic head and neck cancers with combination
of immunotherapy or chemotherapy (OZM-088, NCT03283605;
LM-HNSCC, NCT05136768 NCT03522584 and NCT03522584), to
assess progression-free survival or safety. Finally, three random-
ized phase II trials are measuring the addition of stereotactic
ablative radiation therapy to systemic therapy for oligoprogressive,
oligometastatic or metastatic head and neck cancers (Suppress-
HNC, NCT04989725; OMET GORTEC 2014-04 and IMPORTANCE,
NCT03386357). The endpoint of the OMET GORTEC 2014-04
(NCT03070366) is to assess overall survival with deterioration of
the overall quality of life using stereotactic ablative radiation ther-
apy alone compared to chemotherapy and stereotactic ablative
radiation therapy in patients with head and neck squamous cell
carcinoma with one to three metastases [86].

On the other hand, metastatic clinical trial protocols now inte-
grate second line systemic treatments but most still omit the use
of ablative therapies directed at metastases, although their effect
might be significant. Finally, irradiating residual tumor sites is also
being investigated in the ECOG-ACRIN 3211, a phase II/III random-
ized trial on immunotherapy and consolidative radiotherapy for
oligometastatic head and neck squamous cell carcinomas, that will
assess the role of consolidative radiotherapy.

About the management of the locoregional disease, Pembro-
MetaRT (NCT04747054), a randomised phase III trial, currently
evaluates moderately hypofractionated locoregional radiotherapy
of 54 Gy delivered in 18 fractions (with no prophylactic volumes)
associated with immunotherapy in patients with a combined posi-
tive score at leat 20. Chemotherapy may  however be needed below
a combined positive score of 20 and the Pembro-MetaRT protocol

has been changed accordingly [87,88].

Translational research and radiomics studies are being con-
ducted to identify predictive biomarkers and assess the value of
monitoring circulating DNA [89].

[
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. Conclusion

For head and neck squamous cell carcinomas, radiotherapy is a
ornerstone of the treatment of locoregional disease but increas-
ngly also of metastatic disease (Table 3). Multimodal treatments
epend on synchronous/metachronous nature, and tumour bulk, as
ell as patient and immune profiles. The use of stereotactic abla-

ive radiation therapy has substantially increased in these settings
n the last 15 years but data specific to head and neck squamous
ell carcinomas are rare. Several important trials are ongoing.

isclosure of interests

Pr. Thariat is co-coordinator of the GORTEC 2014-04 trial. The
ther authors have no relationships/activities/interests.

uthors’ contributions

M.T.: conceptualization, writing – original draft prepara-
ion, manuscript editing; R.N., A.L.: conceptualization, writ-
ng – original draft preparation; S.T., Y.P., P.B.: conceptualization,

anuscript reviewing and editing; J.T.: conceptualization, supervi-
ion, manuscript reviewing and editing.

eferences

[1] gco.iarc.fr [homepage on Internet]. Global Cancer Observatory. URL:
https://gco.iarc.fr/. [consulted 2022 Jan 24].

[2] Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics, 2022. CA Cancer J Clin
2022;72:7–33.

[3] Gatta G, Botta L, Sánchez MJ,  Anderson LA, Pierannunzio D, Licitra L, et al.
Prognoses and improvement for head and neck cancers diagnosed in Europe
in  early 2000s: the EUROCARE-5 population-based study. Eur J Cancer
2015;51:2130–43.

[4] Leemans CR, Tiwari R, Nauta JJ, van der Waal I, Snow GB. Regional lymph node
involvement and its significance in the development of distant metastases in
head and neck carcinoma. Cancer 1993;71:452–6.

[5] Ferlito A, Shaha AR, Silver CE, Rinaldo A, Mondin V. Incidence and sites of dis-
tant metastases from head and neck cancer. ORL J Otorhinolaryngol Relat Spec
2001;63:202–7.

[6] León X, Quer M, Orús C, del Prado Venegas M,  López M.  Distant metastases in
head and neck cancer patients who achieved locoregional control. Head Neck
2000;22:680–6.

[7] Dragovic AF, Caudell JJ, Spencer SA, Carroll WR,  Nabell LA, Bonner JA. Locore-
gional failure and the risk of distant metastasis after modern radiotherapy for
head and neck cancer. Head Neck 2013;35:381–7.

[8] Marur S, Forastiere AA. Head and neck squamous cell carcinoma: update on
epidemiology, diagnosis, and treatment. Mayo Clin Proc 2016;91:386–96.

[9] Vermorken JB, Mesia R, Rivera F, Remenar E, Kawecki A, Rottey S, et al. Platinum-
based chemotherapy plus cetuximab in head and neck cancer. N Engl J Med
2008;359:1116–27.

10] Burtness B, Harrington KJ, Greil R, Soulières D, Tahara M, Castro G, et al. Pem-
brolizumab alone or with chemotherapy versus cetuximab with chemotherapy
for recurrent or metastatic squamous cell carcinoma of the head and
neck (KEYNOTE-048): a randomised, open-label, phase 3 study. Lancet
2019;394:1915–28.

11] Florescu C, Thariat J. Local ablative treatments of oligometastases from head
and neck carcinomas. Crit Rev Oncol Hematol 2014;91:47–63.

12] Guntinas-Lichius O, Rühlow S, Veelken F, Klussmann JP. Quality of life dur-
ing  first-line palliative chemotherapy for recurrent and metastatic head and
neck cancer with weekly cisplatin and docetaxel. J Cancer Res Clin Oncol
2009;135:901–8.

13] Hellman S, Weichselbaum RR. Oligometastases. J Clin Oncol 1995;13:8–10.
14] Scott SI, Kathrine Ø Madsen A, Rubek N, Charabi BW,  Wessel I, Fredslund Hadjú

S,  et al. Long-term quality of life & functional outcomes after treatment of
oropharyngeal cancer. Cancer Med  2021;10:483–95.

15] You R, Liu YP, Huang PY, Zou X, Sun R, He YX, et al. Efficacy and safety of
locoregional radiotherapy with chemotherapy vs chemotherapy alone in de
novo metastatic nasopharyngeal carcinoma: a multicenter phase 3 randomized
clinical trial. JAMA Oncol 2020;6:1345–52.

16] Rusthoven CG, Lanning RM,  Jones BL, Amini A, Koshy M,  Sher DJ, et al. Metastatic
nasopharyngeal carcinoma: patterns of care and survival for patients receiv-

ing  chemotherapy with and without local radiotherapy. Radiother Oncol
2017;124:139–46.

17] Verma V, Allen PK, Simone CB, Gay HA, Lin SH. Addition of definitive
radiotherapy to chemotherapy in patients with newly diagnosed metastatic
nasopharyngeal cancer. J Natl Compr Canc Netw 2017;15:1383–91.

https://gco.iarc.fr/
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0455
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0455
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0455
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0455
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0455
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0455
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0455
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0455
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0455
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0455
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0455
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0455
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0455
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0455
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0455
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0455
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0455
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0455
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0460
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0465
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0470
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0475
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0480
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0485
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0485
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0485
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0485
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0485
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0485
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0485
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0485
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0485
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0485
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0485
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0485
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0485
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0485
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0485
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0485
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0485
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0485
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0485
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0485
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0485
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0485
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0490
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0495
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0500
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0500
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0500
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0500
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0500
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0500
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0500
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0500
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0500
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0500
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0500
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0500
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0500
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0500
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0500
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0500
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0500
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0500
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0500
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0500
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0500
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0505
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0510
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0510
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0510
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0510
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0510
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0510
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0510
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0510
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0510
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0510
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0510
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0515
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0520
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0525
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0530


 ING Model

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

ARTICLECANRAD-4477; No. of Pages 10

M. Tonneau et al. 

18] Shen L, Dong J, Li S, Wang Y, Dong A, Shu W,  et al. M1 stage subdivision and
treatment outcome of patients with bone-only metastasis of nasopharyngeal
carcinoma. Oncologist 2015;20:291–8.

19] Haddad RI, Harrington K, Tahara M,  Ferris RL, Gillison M,  Fayette J, et al.
Nivolumab plus ipilimumab versus EXTREME regimen as first-line treatment
for recurrent/metastatic squamous cell carcinoma of the head and neck: the
final results of CheckMate 651. J Clin Oncol 2023;41:2166–80.

20] Bonomo P, Greto D, Desideri I, Loi M,  Di Cataldo V, Orlandi E, et al. Clinical out-
come of stereotactic body radiotherapy for lung-only oligometastatic head and
neck squamous cell carcinoma: is the deferral of systemic therapy a potential
goal? Oral Oncol 2019;93:1–7.

21] Vengaloor Thomas T, Packianathan S, Bhanat E, Albert A, Abraham A, Gordy X,
et al. Oligometastatic head and neck cancer: comprehensive review. Head Neck
2020;42:2194–201.

22] Reits EA, Hodge JW,  Herberts CA, Groothuis TA, Chakraborty M,  Wansley
K, et al. Radiation modulates the peptide repertoire, enhances MHC  class
I  expression, and induces successful antitumor immunotherapy. J Exp Med
2006;203:1259–71.

23] Vanpouille-Box C, Formenti SC, Demaria S. Toward precision radiotherapy for
use with immune checkpoint blockers. Clin Cancer Res 2018;24:259–65.

24] Dovedi SJ, Adlard AL, Lipowska-Bhalla G, McKenna C, Jones S, Cheadle EJ, et al.
Acquired resistance to fractionated radiotherapy can be overcome by concur-
rent PD-L1 blockade. Cancer Res 2014;74:5458–68.

25] Darragh LB, Gadwa J, Pham TT, Van Court B, Neupert B, Olimpo NA, et al. Elective
nodal irradiation mitigates local and systemic immunity generated by combi-
nation radiation and immunotherapy in head and neck tumors. Nat Commun
2022;13:7015.

26] Burtness B, Rischin D, Greil R, Soulières D, Tahara M,  de Castro G, et al.
Pembrolizumab alone or with chemotherapy for recurrent/metastatic head
and neck squamous cell carcinoma in KEYNOTE-048: subgroup analy-
sis  by programmed death ligand-1 combined positive score. J Clin Oncol
2022;40:2321–32.

27] Harrington KJ, Burtness B, Greil R, Soulières D, de Castro G, Psyrri A, et al. Pem-
brolizumab with or without chemotherapy in recurrent or metastatic head and
neck squamous cell carcinoma: updated results of the phase III KEYNOTE-048
study. J Clin Oncol 2023;41:790–802.

28] Vincent AG, Wang W,  Shokri T, Ducic Y. Treatment of oligometastatic dis-
ease in squamous cell carcinoma of the head and neck. Laryngoscope
2021;131:E1476–80.

29] Weissmann T, Höfler D, Hecht M,  Semrau S, Haderlein M,  Filimonova I, et al.
Oligometastatic head and neck cancer: which patients benefit from radical local
treatment of all tumour sites? Radiat Oncol 2021;16:62.

30] Franzese C, Badalamenti M,  Teriaca A, De Virgilio A, Mercante G, Cavina R,
et al. Metastasis-directed stereotactic body radiation therapy in the man-
agement of oligometastatic head and neck cancer. J Cancer Res Clin Oncol
2021;147:1307–13.

31] Pasalic D, Betancourt-Cuellar SL, Taku N, Ludmir EB, Lu Y, Allen PK, et al.
Outcomes and toxicities following stereotactic ablative radiotherapy for pul-
monary metastases in patients with primary head and neck cancer. Head Neck
2020;42:1939–53.

32] Bates JE, De Leo AN, Morris CG, Amdur RJ, Dagan R. Oligometastatic squamous
cell carcinoma of the head and neck treated with stereotactic body ablative
radiotherapy: single-institution outcomes. Head Neck 2019;41:2309–14.

33] Oki T, Hishida T, Yoshida J, Goto M,  Sekihara K, Miyoshi T, et al. Survival and
prognostic factors after pulmonary metastasectomy of head and neck cancer:
what are the clinically informative prognostic indicators? Eur J Cardiothoracic
Surg 2019;55:942–7.

34] Shiono S, Kawamura M,  Sato T, Okumura S, Nakajima J, Yoshino I, et al. Pul-
monary metastasectomy for pulmonary metastases of head and neck squamous
cell  carcinomas. Ann Thorac Surg 2009;88:856–60.

35] Winter H, Meimarakis G, Hoffmann G, Hummel M,  Rüttinger D, Zilbauer A,
et  al. Does surgical resection of pulmonary metastases of head and neck cancer
improve survival? Ann Surg Oncol 2008;15:2915–26.

36] Saâda-Bouzid E, Defaucheux C, Karabajakian A, Coloma VP, Servois V, Paoletti X,
et  al. Hyperprogression during anti-PD-1/PD-L1 therapy in patients with recur-
rent and/or metastatic head and neck squamous cell carcinoma. Ann Oncol
2017;28:1605–11.

37] Rathod S, Gupta T, Ghosh-Laskar S, Murthy V, Budrukkar A, Agarwal J. Quality-
of-life (QOL) outcomes in patients with head and neck squamous cell carcinoma
(HNSCC) treated with intensity-modulated radiation therapy (IMRT) com-
pared to three-dimensional conformal radiotherapy (3D-CRT): evidence from
a  prospective randomized study. Oral Oncol 2013;49:634–42.

38] Rambeau A, Bastit V, Thureau S, Thariat J, Moldovan C, Roge M,  et al. Impact
of  locoregional irradiation in patients with upfront metastatic head and neck
squamous cell carcinoma. Oral Oncol 2019;93:46–51.

39] Kabarriti R, Baliga S, Ohri N, Guha C, Kalnicki S, Garg MK.  Radiation therapy
for  patients with newly diagnosed metastatic head and neck squamous cell
carcinoma. Head Neck 2019;41:130–8.

40] Zumsteg ZS, Luu M,  Yoshida EJ, Kim S, Tighiouart M,  David JM,  et al. Combined
high-intensity local treatment and systemic therapy in metastatic head and
neck squamous cell carcinoma: an analysis of the National Cancer Data Base.

Cancer 2017;123:4583–93.

41] Borson S, Shuai Y, Branstetter BF, Nilsen ML,  Hughes MA,  Fenton M,  et al. Defini-
tive local therapy to head and neck squamous cell carcinoma with distant
metastasis. Laryngoscope Investig Otolaryngol 2022;7:757–65.

[

9

 PRESS
Cancer/Radiothérapie xxx (xxxx) xxx–xxx

42] Patel TD, Marchiano E, Chin OY, Kilic S, Eloy JA, Baredes S, et al. Util-
ity  of surgery/radiotherapy in distant metastatic head and neck squamous
cell carcinoma: a population-based approach. Otolaryngol Head Neck Surg
2016;154:868–74.

43] Villaflor VM,  Melotek JM,  Karrison TG, Brisson RJ, Blair EA, Portugal L, et al.
Response-adapted volume de-escalation (RAVD) in locally advanced head and
neck cancer. Ann Oncol 2016;27:908–13.

44] Corry J, Peters LJ, Costa ID, Milner AD, Fawns H, Rischin D, et al. The “QUAD
SHOT”–a phase II study of palliative radiotherapy for incurable head and neck
cancer. Radiother Oncol 2005;77:137–42.

45] Lok BH, Jiang G, Gutiontov S, Lanning RM,  Sridhara S, Sherman EJ, et al. Palliative
head and neck radiotherapy with the RTOG 8502 regimen for incurable primary
or metastatic cancers. Oral Oncol 2015;51:957–62.

46] Grewal AS, Jones J, Lin A. Palliative radiation therapy for head and neck cancers.
Int  J Radiat Oncol Biol Phys 2019;105:254–66.

47] Shuryak I, Hall EJ, Brenner DJ. Optimized hypofractionation can markedly
improve tumor control and decrease late effects for head and neck cancer. Int
J  Radiat Oncol Biol Phys 2019;104:272–8.

48] Wang J, Tian Y, Huang H, Huang D, Liu Y, Tian Y, et al. The prognosis of HPV-
associated metastatic pharyngeal patients by primary and distant site. Oral
Oncol 2022;125:105675.

49] Huang SH, Perez-Ordonez B, Weinreb I, Hope A, Massey C, Waldron JN, et al. Nat-
ural course of distant metastases following radiotherapy or chemoradiotherapy
in HPV-related oropharyngeal cancer. Oral Oncol 2013;49:79–85.

50] Huang SH, O’Sullivan B, Xu W,  Zhao H, Chen duo D, Ringash J, et al. Temporal
nodal regression and regional control after primary radiation therapy for N2-
N3  head-and-neck cancer stratified by HPV status. Int J Radiat Oncol Biol Phys
2013;87:1078–85.

51] Sacks R, Law JY, Zhu H, Beg MS,  Gerber DE, Sumer BD, et al. Unique pat-
terns of distant metastases in HPV-positive head and neck cancer. Oncology
2020;98:179–85.

52] Saiyed FK, Guo T, Johnson F, Myers JN. Characterizing distant metas-
tases and survival in oropharyngeal squamous cell carcinoma. Head Neck
2021;43:2101–9.

53] Fakhry C, Zhang Q, Nguyen-Tan PF, Rosenthal D, El-Naggar A, Garden AS, et al.
Human papillomavirus and overall survival after progression of oropharyngeal
squamous cell carcinoma. J Clin Oncol 2014;32:3365–73.

54] Huang SH, Perez-Ordonez B, Liu FF, Waldron J, Ringash J, Irish J, et al. Atypi-
cal clinical behavior of p16-confirmed HPV-related oropharyngeal squamous
cell carcinoma treated with radical radiotherapy. Int J Radiat Oncol Biol Phys
2012;82:276–83.

55] Sinha P, Thorstad WT,  Nussenbaum B, Haughey BH,  Adkins DR, Kallogjeri D,
et  al. Distant metastasis in p16-positive oropharyngeal squamous cell carci-
noma: a critical analysis of patterns and outcomes. Oral Oncol 2014;50:45–51.

56] Dave E, Ozbek U, Gupta V, Genden E, Miles B, Teng M,  et al. The prognostic
impact of human papillomavirus status following treatment failure in oropha-
ryngeal cancer. Sung SY, editor. PLoS One 2017;12:e0181108.

57] Wang J, Tian Y, Huang H, Huang D, Liu Y, Tian Y, et al. The prognosis of HPV-
associated metastatic pharyngeal patients by primary and distant site. Oral
Oncol 2022;125:105675.

58] Huang SH, Perez-Ordonez B, Weinreb I, Hope A, Massey C, Waldron JN, et al. Nat-
ural course of distant metastases following radiotherapy or chemoradiotherapy
in HPV-related oropharyngeal cancer. Oral Oncol 2013;49:79–85.

59] Wang P, Zang S, Zhang M,  Li G, Wang Y, Qiao Q. Impact of HPV status on
metastatic patterns and survival in non-oropharyngeal head and neck cancer
with distant metastasis. Eur Arch Otorhinolaryngol 2022;279:3029–39.

60] Vermorken JB, Psyrri A, Mesía R, Peyrade F, Beier F, de Blas B, et al. Impact
of  tumor HPV status on outcome in patients with recurrent and/or metastatic
squamous cell carcinoma of the head and neck receiving chemotherapy with
or without cetuximab: retrospective analysis of the phase III EXTREME trial.
Ann Oncol 2014;25:801–7.

61] McBride SM, Busse PM,  Clark JR, Wirth LJ, Ancukiewicz M,  Chan AW.  Long-
term survival after distant metastasis in patients with oropharyngeal cancer.
Oral Oncol 2014;50:208–12.

62] Fleming CW,  Ward MC,  Woody NM, Joshi NP, Greskovich JF, Rybicki L,
et  al. Identifying an oligometastatic phenotype in HPV-associated oropharyn-
geal squamous cell cancer: implications for clinical trial design. Oral Oncol
2021;112:105046.

63] Jereczek-Fossa BA, Ronchi S, Orecchia R. Is stereotactic body radiotherapy
(SBRT) in lymph node oligometastatic patients feasible and effective? Rep Pract
Oncol Radiother 2015;20:472–83.

64] Pasqualetti F, Trippa F, Aristei C, Borghesi S, Colosimo C, Cantarella M,  et al.
Stereotactic radiotherapy for oligometastases in the lymph nodes. Rep Pract
Oncol Radiother 2022;27:46–51.

65] Guigay J, Le Caer H, Ortholan C, Aupérin A, Michel C, Mertens C. Treat-
ment of inoperable elderly head and neck cancer patients. Curr Opin Oncol
2019;31:152–9.

66] Pignon T, Horiot JC, Van den Bogaert W,  Van Glabbeke M,  Scalliet P. No
age limit for radical radiotherapy in head and neck tumours. Eur J Cancer
1996;32:2075–81.

67] Ferris RL, Blumenschein G, Fayette J, Guigay J, Colevas AD, Licitra L, et al.

Nivolumab for recurrent squamous-cell carcinoma of the head and neck. N
Engl J Med  2016;375:1856–67.

68] Cohen EEW, Soulières D, Le Tourneau C, Dinis J, Licitra L, Ahn MJ,  et al. Pem-
brolizumab versus methotrexate, docetaxel, or cetuximab for recurrent or

http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0535
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0540
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0545
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0550
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0555
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0560
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0560
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0560
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0560
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0560
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0560
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0560
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0560
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0560
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0560
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0560
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0560
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0560
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0560
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0560
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0560
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0560
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0560
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0560
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0560
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0560
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0565
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0570
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0575
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0580
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0825
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0825
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0825
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0825
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0825
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0825
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0825
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0825
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0825
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0825
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0825
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0825
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0825
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0825
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0825
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0825
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0825
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0825
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0825
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0825
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0825
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0825
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0825
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0825
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0825
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0825
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0820
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0810
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0815
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0805
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0795
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0885
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0890
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0585
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0590
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0595
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0600
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0605
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0610
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0615
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0620
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0625
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0630
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0635
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0635
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0635
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0635
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0635
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0635
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0635
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0635
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0635
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0635
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0635
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0635
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0635
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0635
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0635
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0635
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0635
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0635
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0635
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0635
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0635
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0635
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0635
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0640
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0645
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0650
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0655
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0660
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0665
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0665
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0665
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0665
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0665
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0665
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0665
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0665
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0665
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0665
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0665
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0665
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0665
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0665
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0665
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0665
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0665
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0665
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0665
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0665
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0665
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0665
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0665
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0665
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0670
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0675
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0680
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0685
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0690
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0695
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0700
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0705
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0710
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0715
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0720
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0720
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0720
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0720
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0720
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0720
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0720
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0720
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0720
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0720
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0720
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0720
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0720
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0720
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0720
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0720
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0720
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0720
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0720
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0720
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0720
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0720
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0720
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0720
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0720
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0720
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0725
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0730
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0735
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0740
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745


 ING Model

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

ARTICLECANRAD-4477; No. of Pages 10

M.  Tonneau et al. 

metastatic head-and-neck squamous cell carcinoma (KEYNOTE-040): a ran-
domised, open-label, phase 3 study. Lancet 2019;393:156–67.

69] Christ SM,  Heesen P, Muehlematter UJ, Pohl K, William Thiel G, Willmann J, et al.
Recognition of and treatment recommendations for oligometastatic disease in
multidisciplinary tumor boards. Clin Transl Radiat Oncol 2023;38:123–9.

70] Weichselbaum RR, Hellman S. Oligometastases revisited. Nat Rev Clin Oncol
2011;8:378–82.

71] McBride SM,  Busse PM,  Clark JR, Wirth LJ, Ancukiewicz M,  Chan AW.  Long-
term survival after distant metastasis in patients with oropharyngeal cancer.
Oral  Oncol 2014;50:208–12.

72] Fandi A, Bachouchi M,  Azli N, Taamma  A, Boussen H, Wibault P, et al. Long-term
disease-free survivors in metastatic undifferentiated carcinoma of nasopharyn-
geal type. J Clin Oncol 2000;18:1324–30.

73] Tian YH, Zou WH,  Xiao WW,  Zeng L, Yuan X, Bai L, et al. Oligometastases in AJCC
stage IVc nasopharyngeal carcinoma: a subset with better overall survival. Head
Neck 2016;38:1152–7.

74] Palma DA, Olson R, Harrow S, Correa RJM, Schneiders F, Haasbeek CJA, et al.
Stereotactic ablative radiotherapy for the comprehensive treatment of 4-10
oligometastatic tumors (SABR-COMET-10): study protocol for a randomized
phase III trial. BMC  Cancer 2019;19:816.

75] McBride S, Sherman E, Tsai CJ, Baxi S, Aghalar J, Eng J, et al. Randomized phase
II  trial of nivolumab with stereotactic body radiotherapy versus nivolumab
alone in metastatic head and neck squamous cell carcinoma. J Clin Oncol
2021;39:30–7.

76] Dudek W,  AlMoussa E, Schreiner W,  Mantsopoulos K, Sirbu H. Survival and
prognostic analysis after pulmonary metastasectomy for head and neck cancer.
Thorac Cardiovasc Surg 2021;69:666–71.

77] Young ER, Diakos E, Khalid-Raja M,  Mehanna H. Resection of subsequent
pulmonary metastases from treated head and neck squamous cell car-
cinoma: systematic review and meta-analysis. Clin Otolaryngol 2015;40:

208–18.

78] Palma DA, Olson R, Harrow S, Gaede S, Louie AV, Haasbeek C, et al. Stereotactic
ablative radiotherapy versus standard of care palliative treatment in patients
with oligometastatic cancers (SABR-COMET): a randomised, phase 2, open-
label trial. Lancet 2019;393:2051–8.

[

10
 PRESS
Cancer/Radiothérapie xxx (xxxx) xxx–xxx

79] Rusthoven KE, Kavanagh BD, Burri SH, Chen C, Cardenes H, Chidel MA, et al.
Multi-institutional phase I/II trial of stereotactic body radiation therapy for
lung metastases. J Clin Oncol 2009;27:1579–84.

80] Siva S, Bressel M,  Mai  T, Le H, Vinod S, de Silva H, et al. Single-fraction vs multi-
fraction stereotactic ablative body radiotherapy for pulmonary oligometastases
(SAFRON II): the Trans Tasman Radiation Oncology Group 13.01 phase 2 ran-
domized clinical trial. JAMA Oncol 2021;7:1476–85.

81] Forner D, Horwich P, Trites JR, Hollenhorst H, Bullock M,  Lamond NWD.
The abscopal effect in head-and-neck squamous cell carcinoma treated with
radiotherapy and nivolumab: a case report and literature review. Curr Oncol
2020;27:330–5.

82] Pietropaoli MP,  Damron TA, Vermont AI. Bone metastases from squamous cell
carcinoma of the head and neck. J Surg Oncol 2000;75:136–41.

83] Carlson ER, Ord RA. Vertebral metastases from oral squamous cell carcinoma. J
Oral Maxillofac Surg 2002;60:858–62.

84] Sze WM,  Shelley M,  Held I, Mason M.  Palliation of metastatic bone pain: sin-
gle fraction versus multifraction radiotherapy - a systematic review of the
randomised trials. Cochrane Database Syst Rev 2004;2002:CD004721.

85] Olson R, Mathews L, Liu M,  Schellenberg D, Mou  B, Berrang T, et al. Stereotactic
ablative radiotherapy for the comprehensive treatment of 1-3 oligometastatic
tumors (SABR-COMET-3): study protocol for a randomized phase III trial. BMC
Cancer 2020;20:380.

86] Khalladi N, Dejean C, Bosset M,  Pointreau Y, Kinj R, Racadot S, et al. A priori
quality assurance using a benchmark case of the randomized phase 2 GORTEC
2014-14 in oligometastatic head and neck cancer patients. Cancer Radiother
2021;25:755–62.

87] Galon J, Bruni D. Approaches to treat immune hot, altered and cold tumours
with combination immunotherapies. Nat Rev Drug Discov 2019;18:197–218.

88] Ribbat-Idel J, Perner S, Kuppler P, Klapper L, Krupar R, Watermann C, et al.
Immunologic “cold” squamous cell carcinomas of the head and neck are asso-

ciated with an unfavorable prognosis. Front Med  (Lausanne) 2021;8:622330.

89] Osapoetra LO, Dasgupta A, DiCenzo D, Fatima K, Quiaoit K, Saifuddin M,  et al.
Assessment of clinical radiosensitivity in patients with head-neck squamous
cell  carcinoma from pre-treatment quantitative ultrasound radiomics. Sci Rep
2021;11:6117.

http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0745
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0750
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0755
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0755
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0755
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0755
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0755
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0755
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0755
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0755
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0755
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0755
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0755
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0755
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0755
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0760
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0765
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0770
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0775
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0780
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0785
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0790
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0800
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0830
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0835
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0840
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0845
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0845
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0845
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0845
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0845
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0845
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0845
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0845
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0845
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0845
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0845
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0845
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0845
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0845
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0845
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0845
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0845
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0845
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0845
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0845
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0845
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0845
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0845
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0850
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0850
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0850
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0850
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0850
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0850
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0850
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0850
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0850
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0850
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0850
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0850
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0850
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0850
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0850
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0850
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0850
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0850
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0855
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0860
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0865
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0870
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0870
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0870
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0870
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0870
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0870
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0870
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0870
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0870
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0870
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0870
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0870
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0870
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0870
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0870
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0870
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0870
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0870
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0870
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0870
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0870
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0870
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0870
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0875
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880
http://refhub.elsevier.com/S1278-3218(23)00169-5/sbref0880

	Management of head and neck carcinomas with synchronous or metachronous oligometastatic disease: Role of locoregional radi...
	1 Introduction
	2 Clinical rational for the use of locoregional and metastasis-directed radiotherapy
	3 Biological rational for the use of ablative radiotherapy in the metastatic setting
	4 The standard treatment of metastatic patients with head and neck squamous cell carcinomas relies on systemic combinations
	5 Management of locoregional disease in the setting of synchronous head and neck squamous cell carcinomas
	5.1 Radiation target volumes
	5.2 Timing of locoregional radiotherapy and metastatic treatments
	5.3 Fractionation of locoregional radiotherapy in case of synchronous metastases
	5.4 Specific head and neck squamous cell carcinomas situations
	5.4.1 HPV-positive head and neck squamous cell carcinomas
	5.4.2 Elderly patients


	6 Management of metastases
	6.1 Patients with oligometastatic head and neck squamous cell carcinoma
	6.1.1 Definition of oligometastatic disease, and treatment approach
	6.1.2 Radiation target volumes and doses

	6.2 Oligoprogression and oligopersistent disease
	6.3 Palliative radiotherapy on metastases

	7 Ongoing trials
	8 Conclusion
	Disclosure of interests
	Authors contributions
	References


