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Treatment of bone metastasis using stereotactic body radiotherapy (SBRT) is being widely used in clin-
ical practice. The reported clinical advantages of SBRT include high pain and local control rates, high
response rates against bone metastasis from radio-resistant tumors, and safe re-irradiations. Although
most reports in the literature use local control as the primary treatment endpoint, this endpoint is not
appropriate because local control does not relate directly to patient benefit. Herein, we proposed five
pathophysiology-based patient groups, as well as appropriate endpoints for each group.

© 2019 Greater Poland Cancer Centre. Published by Elsevier B.V. All rights reserved.

1. Background

Conventional external-beam radiotherapy (cEBRT) has been
the standard-of-care for painful bone metastasis and metastatic
epidural spinal cord compression (MESCC).! However, cEBRT has
limitations, including poor long-term tumor control rates? and
difficulties in re-irradiations due to adverse events.> With increas-
ing life expectancies owing to innovations in systemic therapy for
metastasis patients, there is a need for solutions to overcome these
limitations.

Stereotactic body radiotherapy (SBRT) is a new treatment
option for bone metastasis and can deliver high-dose radiation
to the target volume, sparing adjacent at-risk organs; therefore,
it is a promising approach for overcoming the limitations of
cEBRT. Studies on spine SBRT report clinical advantages like high
pain and local control rates,* high response rates against bone
metastases from radio-resistant tumors,” and safe re-irradiation
treatments.®
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2. What are the appropriate endpoints?

While local control (LC) has commonly been used as the primary
endpoint for bone metastasis treatment, this is not appropriate
because it is not directly related to patient benefit. However, SBRT
for bone metastasis has various utilities as described above. These
can be roughly classified as either of curative or palliative intent.
When SBRT is conducted with curative intent for bone oligometas-
tases, the purpose is to prolong overall survival (OS), which should
be evaluated as a primary endpoint. Incidentally, progression-free
survival (PFS) is, theoretically, applicable as a surrogate endpoint
for OS (although PFS has only been accepted as a surrogate end-
point for OS in colorectal cancer),”-® with LC comprising just one
component of PFS. When bone SBRT is used with palliative intent,
the purpose is to improve the quality of life (QOL); clinical symp-
toms like pain, neurologic function, and adverse events should be
evaluated as primary endpoints. Although LC may correlate with
improvement in pain and neurologic function, it can only indi-
rectly evaluate the improvement of QOL. Therefore, even if SBRT
is conducted for both curative and palliative intent, LC cannot be
a direct evaluation method for therapeutic purposes. As data on
SBRT for bone metastases was insufficient, evaluation of the bio-
logical effects of SBRT according to the LC rate might be beneficial.
However, evaluation of clinically meaningful data using appropri-
ate endpoints is necessary in the future.

1507-1367/© 2019 Greater Poland Cancer Centre. Published by Elsevier B.V. All rights reserved.
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Classification of bone SBRT according to treatment purpose.

Oligo-
metastases

De novo

Group A-1/B-1

Re-irradiation

MESCC*

Group A-2/B-2 |Group A-4

Group A-3/B-3 |Group A-5

A, spine metastases; B, non-spine bone metastases.

*MESCC, metastatic epidural spinal cord compression.

3. The five groups and endpoint of each group

We propose a new classification according to pathophysiology;
SBRT for bone metastasis is categorized into five groups (Table 1).
The treatment purpose for bone SBRT corresponds to a complete
control of oligometastasis, pain relief, or LC of MESCC. Addition-
ally, standard treatment and dose constraints differ depending on
patient radiation history; hence, grouping is achieved by multi-
plying these values (three of the treatment purposes by two of
radiation history). In SBRT treatment, the irradiation method dif-
fers depending on the presence or absence of the spinal cord; this
necessitates the classification of patients into different categories.
Appropriate endpoints are selected for the five groups, none of
which includes LC.

3.1. Group A-1: spine SBRT for oligometastases

SBRT is used with curative intent in this group. The purpose of
SBRT treatment for these patients is to prolong OS, with OS being
used as the primary endpoint.

One optimal inclusion criterion for spine SBRT treatment is
oligometastatic disease (<5 extracranial metastases).” However,
standard treatment for this group is systemic therapy; therefore,
arandomized controlled trial (RCT) to evaluate the added effect of
local treatments, including SBRT, on systemic treatment is required.
Although several large-scale RCTs regarding this are ongoing,!0-14
they have limitations: metastatic lesions of various organs, in addi-
tion to the bone, are included in these trials; local treatment is not
prescribed in protocols; and it is necessary to conduct trials for each
type of primary cancer.

Recently, an RCT clarified the added effect of SBRT on systemic
therapy in terms of median OS and PFS in patients with up to five
metastatic lesions.!” Thirty-five percent of cases allocated to the
SBRT arm of the trial involved bone metastases; these results can
be the foundation for guiding SBRT in patients classified into this
group.

As SBRT is used as a curative treatment in this group, adverse
events are less valid than survival for use as endpoints, meaning
that mild toxicities are allowed in curative treatment and severe
toxicities should be reflected in OS. Accordingly, we did not distin-
guish between cases with or without radiation history for group
A-1.

3.2. Group A-2: de novo treatment involving spine SBRT for pain

SBRT is used with palliative intent in this group. The therapeutic
purpose is the improvement of QOL, with clinical symptoms, such
as pain and adverse events, being evaluated as primary endpoints.

Standard treatment is cEBRT. Several RCTs and subsequent
meta-analyses! have shown no significant differences in pain relief

rates between single and multi-fraction palliative radiotherapy for
bone metastasis. In a recent randomized phase Il trial in which SBRT
was used for group A-2,'6 although significant differences were not
observed in the primary endpoint of pain response rate at 3 months
between the studied groups, a significant difference was observed
after 6 months. Currently, several large-scale RCTs using initial pain
response or pain response at 3 months as primary endpoints are
ongoing.'”~20 Even with no significant difference in the primary
endpoints, subclass analyses of radio-resistant spinal metastases
or long-term observation may show superiority of SBRT.

Additionally, adverse events also are important contributors to
QOL. Spine SBRT carries additional risks compared to cEBRT, includ-
ing potential for pain flare,2"-22 vertebral compression fractures
(VCF),2® and radiculopathy.?* Yamada et al. reported that spine
SBRT using high-dose radiation (24 Gy in a single fraction) achieved
good LC> with high VCF incidence.?> Since SBRT for group A-2 has
palliative intent, there is room for discussion regarding balance
between efficacy and toxicity.

3.3. Group A-3: spine SBRT with re-irradiation for pain

SBRT is used with palliative intent in this group. The purpose is
to improve QOL, with clinical symptoms, such as pain and adverse
events, being evaluated as primary endpoints.

Adverse events significantly reduce QOL, especially in patients
who have received previous high-dose radiotherapy. Nieder et al.
reported the risk of radiation myelopathy induced by conventional
re-irradiation.2® Demonstrating SBRT safety with respect to avoid-
ing radiation myelopathy is important, because this group includes
cases in which conventional re-irradiations are difficult due to dose
constraints of the spinal cord. While clinical trial data and retro-
spective data from large-scale long-term observations are valuable,
retrospective data regarding patient background (i.e., previous irra-
diation dose) and SBRT methodology used (i.e., prescribed dose,
dose constraints) needs to be similar.

An RCT on repeated cEBRT for lesions with an initial irradi-
ated dose of <20Gy reported a pain response rate of 28-32%
on intention-to-treat analysis and of 45-51% in per-protocol
population.2’ Contrastingly, a systematic review of re-irradiation
SBRT that mainly involved retrospective studies showed a pain
response rate of 65-81%.5 Thus, superiority of SBRT seems appar-
ent, even with differences in patient background. Although a phase
I/II trial on re-irradiation SBRT for group A-3 has been reported, it
was limited in terms of endpoints because no primary endpoint was
included, in addition to no evaluation of analgesic consumption?é;
the study quality was judged as “low”.5 Since a part of this group
cannot receive conventional re-irradiation, an RCT comparing SBRT
and cEBRT is not necessarily required; however, high quality data
regarding SBRT is required.
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3.4. Group A-4: de novo treatment involving spine SBRT for
MESCC

SBRT is used with palliative intent in this group. The purpose
is to improve QOL; neurologic symptoms, mainly with ambulatory
function, should be evaluated as primary endpoints.

Surgical intervention along with cEBRT plays a central role in the
management of patients with MESCC, particularly in patients with
neurologic deficits and high-grade compression.?? In a previous
RCT, surgical decompression followed by cEBRT of 30 Gy in 10 frac-
tions was used as first-line therapy in patients with symptomatic
single-level MESCC.2? They reported post-treatment ambulatory
rates in surgical decompression followed by cEBRT arm were supe-
rior to cEBRT arm alone. However, one study using radiographic
findings reported that local progression occurred in 69.3% patients
one year after conventional postoperative radiotherapy of 30 Gy in
10 fractions.? cEBRT of 30 Gy in 10 fractions was suggested to be
insufficient for LC.

A practice guideline states that spine SBRT for MESCC alone
is contraindicated in patients with high-grade epidural disease.”
SBRT-based decompression is a slow process and, therefore, a long
time is required to start SBRT?'; it is difficult to deliver a sufficient
dose to a tumor adjacent to the spinal cord. A retrospective study
showed that decompression surgery before SBRT improves the LC
rate, especially for MESCC of Bilsky grades 2 or 3,2 and therefore,
as with cEBRT, decompression, surgery is required before SBRT. The
decision framework used at the Memorial Sloan-Kettering Cancer
Center, called the neurologic, oncologic, mechanical, and systemic
(NOMS) framework, recommends decompression surgery followed
by SBRT as first-line treatment for high-grade MESCC.>> However,
based on the clinical evidence, the standard treatment for MESCC is
decompression surgery followed by cEBRT of 30 Gy in 10 fractions.
In the future, an RCT comparing cEBRT and SBRT after decompres-
sion surgery should be conducted.

3.5. Group A-5: spine SBRT with re-irradiation for MESCC

SBRT is used with palliative intent in this group. The purpose
of treatment is to improve QOL and primarily neurologic symp-
toms with ambulatory function should be evaluated as the primary
endpoint.

Although decompression surgery should be used before radia-
tion in patients with surgical indications, standard radiation dose
of 30Gy in 10 fractions cannot be applied; 30Gy in 10 fractions
as second-course RT has not been proven to be safe in prospec-
tive clinical trials. Therefore, even if the safety of re-irradiation
SBRT can be demonstrated, SBRT is accepted as a standard treat-
ment for this group. To date, only a small-scale retrospective study
limited to patients with both elements of re-irradiation SBRT and
SBRT after surgical decompression has been reported>#; the safety
of re-irradiation SBRT has not been demonstrated.

3.6. Group B-1: non-spine bone SBRT for oligometastases

SBRT is used with curative intent in this group. The purpose is
to prolong OS, with OS being used as the primary endpoint.

It is highly likely that patients in group B-1 will be included
in clinical trials of populations similar to that of group A-1
(spine/oligo-metastases). Hence, evidence for group B-1 can be
established by RCTs involving group A-1 patients. However, we
classified group B-1 as independent because the irradiation meth-
ods of non-spine bone SBRT and spine SBRT are different. In bones
with large volumes, like the sacral bone, intramedullary dissemina-
tion has been suggested,?> indicating that a precise clinical target
volume should be selected for SBRT with curative intent.

3.7. Group B-2: de novo treatment involving non-spine SBRT for
pain

SBRT is used with palliative intent in this group. The purpose of
treatment is to improve QOL, with clinical symptoms, such as pain,
being used as primary endpoints.

The standard treatment for group B-2 patients is cEBRT, which
is the same as that for group A-2 (spine/pain/de novo).! In a recent
randomized phase II trial for painful non-spinal bone metastases,
SBRT was found to be superior to cEBRT in terms of pain control at 2
weeks, 3 months, and 9 months with per protocol analysis.>® Based
on the study, large scale randomized trials comparing SBRT and
cEBRT in group B-2 patients are warranted. However, the optimal
dose fraction schedule is controversial because of a lack of data.

3.8. Group B-3: non-spine bone SBRT with re-irradiation for pain

SBRT is used with palliative intent in this group. The purpose of
treatment is to improve QOL, with clinical symptoms, such as pain
and adverse events, being evaluated as primary endpoints.

Standard treatment in this scenario is CEBRT, which is the same
as that in group A-3 (spine/pain/re-irradiation), based on an RCT
reported by Chow et al.?” This trial included patients treated with
an initial dose of up to 30Gy in 10 fractions for non-spine bone
metastases, with a standard second course of radiation using 20 Gy
in multiple fractions or 8 Gy in a single fraction. Although RCTs that
compare cEBRT and SBRT, with pain relief as a primary endpoint, are
ultimately desired for group B-3, previous studies on SBRT in this
situation, including retrospective studies, have not been reported.

In a daily clinical practice, a certain number of patients require
re-irradiation after definitive radiotherapy, such as in cases of
coxal bone metastases from prostate or cervical cancer and ster-
nal metastases from breast cancer. There is no standard treatment
for these cases due to initial radiation treatment of more than 30 Gy.
If safety of re-irradiated SBRT can be demonstrated, SBRT may be
accepted as standard treatment for such cases with risks of severe
radiation toxicity.

4. Conclusions

We advocate the use of five groups for classification of SBRT
treatment for bone metastases, according to pathophysiology. Evi-
dence needs to be collected for each group, and prospective clinical
trials using the appropriate endpoints should be conducted. We
believe that the present report directs future clinical trials and helps
in identifying appropriate treatment endpoints for each clinical
scenario.

Author declaration

We wish to confirm that there are no known conflicts of interest
associated with this publication and there has been no significant
financial support for this work that could have influenced its out-
come.

We confirm that the manuscript has been read and approved by
all named authors and that there are no other persons who satisfied
the criteria for authorship but are not listed. We further confirm
that the order of authors listed in the manuscript has been approved
by all of us.

We confirm that we have given due consideration to the pro-
tection of intellectual property associated with this work and that
there are no impediments to publication, including the timing of
publication, with respect to intellectual property. In so doing we
confirm that we have followed the regulations of our institutions
concerning intellectual property.



K. Ito et al. / Reports of Practical Oncology and Radiotherapy 25 (2020) 150-153

We understand that the Corresponding Author is the sole con-

tact for the Editorial process (including Editorial Manager and direct
communications with the office). He is responsible for commu-
nicating with the other authors about progress, submissions of
revisions and final approval of proofs. We confirm that we have
provided a current, correct email address which is accessible by
the Corresponding Author and which has been configured to accept
email from.

Conflict of interest

None declared.

Financial disclosure

None declared.

Acknowledgments

We would like to thank Editage (www.editage.jp) for English

language editing.

References

—_

10.

11.

12.

13.

14.

. Rich SE, Chow R, Raman S. Update of the systematic review of pallia-

tive radiation therapy fractionation for bone metastases. Radiother Oncol.
2018;126:547-557.

. Klekamp ], Samii H. Surgical results for spinal metastases. Acta Neurochir (Wien).

1998;140:957-967.

. Kirkpatrick JP, van der Kogel AJ, Schultheiss TE. Radiation dose-volume effects

in the spinal cord. Int J Radiat Oncol Biol Phys. 2010;76:542-S49.

. Husain ZA, Sahgal A, De Salles A. Stereotactic body radiotherapy for de novo

spinal metastases: Systematic review. J Neurosurg Spine. 2017;27:295-302.

. Yamada Y, Katsoulakis E, Laufer I. The impact of histology and delivered dose

on local control of spinal metastases treated with stereotactic radiosurgery.
Neurosurg Focus. 2017;42:E6.

. Myrehaug S, Sahgal A, Hayashi M. Reirradiation spine stereotactic body radi-

ation therapy for spinal metastases: Systematic review. | Neurosurg Spine.
2017;27:428-435.

. Buyse M, Burzykowski T, Carroll K. Progression-free survival is a surrogate for

survival in advanced colorectal cancer. J Clin Oncol. 2007;25:5218-5224.

. Tang PA, Bentzen SM, Chen EX. Surrogate end points for median overall survival

in metastatic colorectal cancer: Literature-based analysis from 39 randomized
controlled trials of first-line chemotherapy. J Clin Oncol. 2007;25:4562-4568.

. Jabbari S, Gerszten PC, Ruschin M. Stereotactic body radiotherapy for

spinal metastases: Practice guidelines, outcomes, and risks. Cancer J.
2016;22:280-289.

Conventional Care Versus Radioablation (Stereotactic Body Radiotherapy)
for Extracranial Oligometastases (CORE). ClinicalTrials.gov NCT02759783.
https://clinicaltrials.gov/ct2/show/NCT02759783. Accessed 07 Dec 2018.

Trial of Superiority of Stereotactic Body Radiation Therapy in Patients
with Breast Cancer (STEREOSTEIN). ClinicalTrials.gov NCT02089100.
https://clinicaltrials.gov/ct2/show/NCT02089100. Accessed 07 Dec 2018.
Maintenance Chemotherapy with or Without Stereotactic Body Radiation
Therapy in Treating Patients with Stage IV Non-Small Cell Lung Cancer. Clini-
calTrials.gov NCT03137771. https://clinicaltrials.gov/ct2/show/NCT03137771.
Accessed 07 Dec 2018.

Stereotactic ~ Ablative Radiotherapy for Oligometastatic Non-
small Cell Lung Cancer (SARON). ClinicalTrials.gov NCT02417662.
https://clinicaltrials.gov/ct2/show/NCT02417662. Accessed 07 Dec 2018.
Standard of Care Therapy with or Without Stereotactic Radiosurgery and/or
Surgery in Treating Patients with Limited Metastatic Breast Cancer. Clini-
calTrials.gov NCT02364557. https://clinicaltrials.gov/ct2/show/NCT02364557.
Accessed 07 Dec 2018.

15.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

153

Palma DA, Olson RA, Harrow S. 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(10185):2051-2058.

. Sprave T, Verma V, Forster R. Randomized phase II trial evaluating pain

response in patients with spinal metastases following stereotactic body radio-
therapy versus three-dimensional conformal radiotherapy. Radiother Oncol.
2018;128:274-282.

Conventional with stereotactic radiotherapy for pain reduction and qual-
ity of life in spinal metastases (RACOST). ClinicalTrials.gov NCT02407795.
https://clinicaltrials.gov/show/NCT02407795. Accessed 07 Dec 2018.
Image-guided radiosurgery or stereotactic body radiation therapy in treat-
ing patients with localized spine metastasis. ClinicalTrials.gov NCT00922974.
https://clinicaltrials.gov/show/NCT00922974. Accessed 07 Dec 2018.
Randomized phase II/IIl trial of stereotactic body radiotherapy versus
conventional multi-fractional radiotherapy for spine metastases. Chi-
nese Clinical Trial Registry ChiCTR-TRC-14004281. http://www.chictr.org.cn/
showprojen.aspx?proj=5287. Accessed 07 Des 2018.

Study comparing stereotactic body radiotherapy vs conventional palliative
radiotherapy (CRT) for spinal metastases. ClinicalTrials.gov NCT02512965.
https://clinicaltrials.gov/ct2/show/NCT02512965. Accessed 07 Dec 2018.
Chiang A, Zeng L, Zhang L. Pain flare is a common adverse event in steroid-naive
patients after spine stereotactic body radiation therapy: A prospective clinical
trial. Int J Radiat Oncol Biol Phys. 2013;86:638-642.

Pan HY, Allen PK, Wang XS. Incidence and predictive factors of pain flare after
spine stereotactic body radiation therapy: Secondary analysis of phase 1/2
trials. Int J Radiat Oncol Biol Phys. 2014;90:870-876.

Faruqi S, Tseng CL, Whyne C. Vertebral compression fracture after spine stereo-
tactic body radiation therapy: A review of the pathophysiology and risk factors.
Neurosurgery. 2018;83:314-322.

Stubblefield MD, Ibanez K, Riedel ER. Peripheral nervous system injury after
high-dose single-fraction image-guided stereotactic radiosurgery for spine
tumors. Neurosurg Focus. 2017;42:E12.

Rose PS, Laufer I, Boland PJ. Risk of fracture after single fraction imageguided
intensity-modulated radiation therapy to spinal metastases. J Clin Oncol.
2009;27(30):5075-5079.

Nieder C, Grosu AL, Andratschke NH. Update of human spinal cord reirradiation
tolerance based on additional data from 38 patients. IntJ Radiat Oncol Biol Phys.
2006;66(5):1446-1449.

Chow E, van der Linden YM, Roos D. Single versus multiple fractions of
repeat radiation for painful bone metastases: A randomised, controlled, non-
inferiority trial. Lancet Oncol. 2014;15:164-171.

Garg AK, Shiu AS, Yang ]. Phase 1/2 trial of single-session stereotactic
body radiotherapy for previously unirradiated spinal metastases. Cancer.
2012;118:5069-5077.

Lawton AJ, Lee KA, Cheville AL. Assessment and management of patients with
metastatic spinal cord compression: A multidisciplinary review. J Clin Oncol.
2019;37(1):61-71.

Patchell RA, Tibbs PA, Regine WF. Direct decompressive surgical resection in
the treatment of spinal cord compression caused by metastatic cancer: A ran-
domised trial. Lancet. 2005;366:643-648.

Sharp HJ, Brown P, Settle SH. Feasibility of radiosurgical decompression of
metastatic epidural spinal cord compression (MESCC) in nonoperable patients.
Int ] Radiat Oncol Biol Phys. 2012;84:5282.

Al-Omair A, Masucci L, Masson-Cote L. Surgical resection of epidural disease
improves local control following postoperative spine stereotactic body radio-
therapy. Neuro Oncol. 2013;15:1413-1419.

Laufer [, Rubin DG, Lis E. The NOMS framework: Approach to the treatment of
spinal metastatic tumors. Oncologist. 2013;18:744-751.

Ito K, Nihei K, Shimizuguchi T. Postoperative re-irradiation using stereotactic
body radiotherapy for metastatic epidural spinal cord compression. ] Neurosurg
Spine. 2018;29:332-338.

Ito K, Shimizuguchi T, Nihei K. Patterns of intraosseous recurrence after stereo-
tactic body radiation therapy for coxal bone metastasis. Int J Radiat Oncol Biol
Phys.2018;100:159-161.

Nguyen QN, Chun SG, Chow E. Single-fraction stereotactic vs conventional mul-
tifraction radiotherapy for pain relief in patients with predominantly nonspine
bone metastases: A randomized phase 2 trial. JAMA Oncol. 2019, http://dx.doi.
org/10.1001/jamaoncol.2019.0192.


http://www.editage.jp
http://www.editage.jp
http://www.editage.jp
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0005
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0005
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0005
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0005
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0005
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0005
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0005
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0005
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0005
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0005
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0005
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0005
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0005
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0005
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0005
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0005
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0005
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0005
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0005
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0005
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0005
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0005
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0005
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0005
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0005
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0005
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0010
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0010
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0010
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0010
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0010
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0010
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0010
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0010
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0010
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0010
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0010
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0010
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0010
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0010
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0010
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0010
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0015
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0015
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0015
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0015
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0015
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0015
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0015
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0015
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0015
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0015
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0015
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0015
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0015
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0015
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0015
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0015
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0015
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0015
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0015
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0015
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0015
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0015
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0015
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0015
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0015
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0020
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0020
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0020
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0020
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0020
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0020
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0020
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0020
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0020
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0020
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0020
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0020
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0020
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0020
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0020
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0020
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0020
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0020
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0020
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0020
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0020
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0020
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0020
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0020
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0025
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0030
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0030
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0030
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0030
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0030
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0030
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0030
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0030
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0030
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0030
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0030
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0030
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0030
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0030
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0030
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0030
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0030
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0030
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0030
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0030
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0030
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0030
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0030
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0030
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0030
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0035
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0035
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0035
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0035
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0035
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0035
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0035
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0035
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0035
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0035
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0035
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0035
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0035
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0035
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0035
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0035
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0035
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0035
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0035
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0035
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0035
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0035
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0035
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0035
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0040
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0045
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0045
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0045
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0045
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0045
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0045
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0045
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0045
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0045
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0045
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0045
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0045
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0045
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0045
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0045
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0045
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0045
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0045
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0045
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0045
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0045
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0045
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0045
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0075
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0080
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0105
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0110
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0115
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0120
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0120
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0120
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0120
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0120
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0120
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0120
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0120
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0120
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0120
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0120
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0120
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0120
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0120
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0120
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0120
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0120
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0120
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0120
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0120
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0120
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0120
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0120
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0125
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0125
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0125
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0125
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0125
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0125
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0125
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0125
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0125
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0125
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0125
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0125
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0125
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0125
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0125
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0125
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0125
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0125
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0125
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0125
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0125
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0125
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0125
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0125
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0125
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0125
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0130
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0135
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0140
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0140
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0140
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0140
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0140
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0140
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0140
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0140
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0140
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0140
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0140
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0140
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0140
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0140
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0140
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0140
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0140
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0140
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0140
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0140
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0140
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0140
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0140
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0140
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0145
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0145
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0145
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0145
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0145
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0145
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0145
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0145
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0145
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0145
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0145
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0145
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0145
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0145
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0145
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0145
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0145
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0145
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0145
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0145
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0145
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0145
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0145
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0145
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0145
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0145
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0150
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0155
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0160
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0165
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0165
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0165
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0165
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0165
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0165
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0165
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0165
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0165
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0165
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0165
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0165
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0165
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0165
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0165
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0165
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0165
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0165
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0165
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0165
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0165
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0165
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0170
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0170
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0170
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0170
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0170
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0170
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0170
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0170
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0170
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0170
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0170
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0170
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0170
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0170
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0170
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0170
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0170
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0170
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0170
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0170
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0170
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0170
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0170
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0170
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0170
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
http://refhub.elsevier.com/S1507-1367(19)30118-X/sbref0175
dx.doi.org/10.1001/jamaoncol.2019.0192
dx.doi.org/10.1001/jamaoncol.2019.0192
dx.doi.org/10.1001/jamaoncol.2019.0192
dx.doi.org/10.1001/jamaoncol.2019.0192
dx.doi.org/10.1001/jamaoncol.2019.0192
dx.doi.org/10.1001/jamaoncol.2019.0192
dx.doi.org/10.1001/jamaoncol.2019.0192
dx.doi.org/10.1001/jamaoncol.2019.0192
dx.doi.org/10.1001/jamaoncol.2019.0192

	Appropriate endpoints for stereotactic body radiotherapy for bone metastasis: Classification into five treatment groups
	1 Background
	2 What are the appropriate endpoints?
	3 The five groups and endpoint of each group
	3.1 Group A-1: spine SBRT for oligometastases
	3.2 Group A-2: de novo treatment involving spine SBRT for pain
	3.3 Group A-3: spine SBRT with re-irradiation for pain
	3.4 Group A-4: de novo treatment involving spine SBRT for MESCC
	3.5 Group A-5: spine SBRT with re-irradiation for MESCC
	3.6 Group B-1: non-spine bone SBRT for oligometastases
	3.7 Group B-2: de novo treatment involving non-spine SBRT for pain
	3.8 Group B-3: non-spine bone SBRT with re-irradiation for pain

	4 Conclusions
	Author declaration
	Conflict of interest
	Financial disclosure
	Acknowledgments
	References


