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Immunomodulatory effects of low-dose radiotherapy (LD-RT) have been used for the
treatment of several benign diseases, including arthrodegenerative and inflammatory
pathologies. Graves’ disease is an autoimmune disease and radiotherapy (RT) is a therapeu-
tic option for ocular complications. The dose recommended in the clinical practice is 20 Gy
(2 Gy/day). We hypothesized that lower doses (<10 Gy total dose, <1 Gy/day) could results in
higher efficacy if we achieved anti-inflammatory and immunomodulatory effects of LD-RT.
We review current evidence on the effects of RT in the treatment of Graves’ disease and

the possible use of LD-RT treatment strategy.
© 2016 Greater Poland Cancer Centre. Published by Elsevier Sp. z o.o. All rights reserved.

1. Introduction

Graves’s ophtalmopathy (GO) is an inflammatory disorder of
the orbit and the most frequent manifestation of Graves’
disease. GO is characterized by an excessive deposit of gly-
cosaminoglycan (GAGs), an inflammatory infiltrate, and an
overproduction of cytokines. Cytokines contribute to the local
inflammatory process in the orbit.

GO is mostly associated with Graves’ disease, and is its
main extrathyroidal manifestation, but it can also occur in
patients with Hashimoto’s thyroiditis or rarely in euthyroid
patients. GO is an autoimmune process with autoantibodies
directed against thyrotropin receptor (TSRH). GO affects
both orbits and involves orbital tissue, extraocular muscles,
periorbital connective/fatty tissue and the lacrimal gland.’
An excessive GAGs production and an infiltration of the
orbital connective/fatty tissue and extraocular muscles by
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lymphocytes, predominantly T cells and macrophages are
evident. The result is an increased volume of the extraocular
muscles and orbital connective and adipose tissues, thus
many clinical manifestations, like proptosis, are related
mechanically to this increase in tissue volume.

Orbital radiotherapy (RT) is one of the proposed treat-
ments. Usually, total doses of 10-20Gy (1.8-2Gy/day) are
recommended. RT has a dual effect, inducing the produc-
tion of pro-inflammatory citokines at high-doses per fraction
while the opposite effect has been shown at low-doses per
fraction.””’

Excellent reviews have been published on the pathogene-
sis, clinical manifestations and treatment of ophtalmopathy
and Graves’ disease.® This review is restricted to data related
with the possible use of low-dose per fraction (<1 Gy/day) and
low-dose RT (LD-RT) (<10 Gy total dose).

2. Graves’ ophthalmopathy and treatment
options

GO is the major extrathyroidal manifestation of Graves’
disease. GO is an invalidating and disfiguring disease affect-
ing appearance and functioning of the eyes as well as
impairing the quality of life of patients.®'’ The symptoms
of GO result from the inflammatory and fibrotic reactions
in the retroorbital space. Exophthalmos, impaired muscle
involvement, diplopia, blurred vision, periorbital oedema,
chemosis, lid retraction and compressive optic neuropathy
may be present. The most typical presentation symptoms
include proptosis, pain, tearing, visual impairment and rarely
blindness.®

Management of GO should be based on individualized anal-
ysis after thorough evaluation of each patient and requires a
multidisciplinary approach from a team of physicians, includ-
ing endocrinologists, ophthalmologists, radiologists, radiation
oncologists and orbital surgeons.’” Treatment should be
provided in specialized centres, in the context of a multidisci-
plinary team to avoid consequences of delays in intervention
and in optimizing therapy.

The treatment of GO is conditioned by the severity of the
disease. The restoration of the euthyroid state and avoiding
of hypothyroidism are essential in mitigating the progression
of orbitopathy, this includes antithyroid drugs, surgery and
radio-iodine. Corticosteroids have been used in the treatment
due to the anti-inflammatory and immunomodulatory proper-
ties. Corticosteroid therapy provides relief of pain, retrobulbar
pressure and oedema. intravenous glucocorticoid therapy is
the treatment of choice in the active phase and surgical
treatment in the inactive phase. The use of corticosteroids
is associated with a considerable number of adverse events,
especially in patients suffering from diabetes mellitus, hyper-
tension, cardiovascular disorders, obesity and gastrointestinal
diseases.'® RT and cyclosporine in combination with cortico-
steroids are alternatives when monotherapy with steroids is
insufficient during the active phase.

The thyroid function and the severity of GO should always
be considered when making a treatment plan for GO. The Euro-
pean Group of Graves’ Orbitopathy (EUGOGO) classifies GO
severity based on subjective symptoms and objective signs

into three categories: mild, moderate to severe and sight-
threatening.'* The last category is of major importance as
these patients are at a risk of vision loss.

Patients of sight-threatening GO appear to have dysthyroid
optic neuropathy or corneal breakdown and need immediate
intervention.™ On the other hand, the activity of GO refers
to the presence of inflammatory signs. It can be measured
through the clinical activity score (CAS) based on the classi-
cal features of inflammation. In this way, one point is given
for each of the following features: spontaneous retrobular
pain, pain of attempted up- or down gaze, conjunctival red-
ness, redness of the eyelid, swelling of the caruncle or plica,
swelling of the eyelid and chemosis. A score >3 represents
active GO.' Orbital RT for GO is a well-established treatment
modality for patients, as a sole therapy or in combination with
glucocorticosteroids.'®”

Treatment of moderate or severe active disease has been
limited to steroids and retrobulbar RT, particularly in the
case of eye muscle involvement.”®-20 In the relatively rare
case where vision is threatened, emergency decompression
surgery can be performed. The proptosis, motility, or cosmetic
concerns associated with stable GO are commonly remedied
with surgical intervention.

3. Pathogenesis Graves’ disease

GO is an autoimmune disorder, but the pathogenic mecha-
nisms is not fully understood. Antibodies against the TSHR
are believed to be the responsible for unregulated production
of thyroid hormone; nevertheless IGF-1 receptor (IGF-1R) is
also being considered a contributing autoantigen.?’ Autoim-
munity in the orbital space is likely triggered by autoreactive
T lymphocytes reaching the orbit and recognizing anti-
gens shared by the thyroid and the orbit. Activation of
various antigen-presenting cells produces a chronic inflam-
mation. Secretion of cytokines causes expansion of the orbital
fibroadipose tissue and infiltration/enlargement of extraocu-
lar muscles.??

The orbital fatty connective tissue increases and extraoc-
ular muscles are diffusely infiltrated by lymphocytes,?>?*
mainly T lymphocytes and macrophages. B cells, produce
antibodies at least against TSHR.” Progression of GO is
due to recruitment of activated T cells that amplifies the
B cell response.”® During the initial stages of GO, orbital
infiltration by T cells activate fibroblasts, which produce extra-
cellular matrix, differentiate to adipocytes and proliferate.?®
Fibroblasts, in turn, can initiate the early T cell infiltra-
tion of the orbit secondary to IL-16 and RANTES secretion,
due to its chemoattractant proprieties, that promote T cell
migration.”’ An orbital volume increase is due to fibro-
blasts proliferation, and adipocyte and GAGs accumulation,
whereas fibroblast infiltration of extraocular muscle fibres
leads to fibrosis.?® Fibroblasts are the key cell in the patho-
physiology of GO and the main target of the autoantibodies
directed against TSHR. Fibrocytes in GO express high TSHR
levels,”® and triggering of this receptor results in TNF and
IL-6 production.®® Orbital fibroblasts produce GAGs as well
as they also differentiate to either myofibroblasts or to
lipofibroblasts.?"3?
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Immunohistochemical staining of retrobulbar adipose tis-
sue in GO showed an increase HLA-DR expression, an
activation of intercellular adhesion molecule 1 (ICAM-1), and
a marked infiltration of activated T-cells, especially CD4, and
macrophages (CD68) on retrobulbar fat. The perimuscular con-
nective tissue showed an accumulation of CD4/CD8 T-cells,
ICAM-1 and B-cells; and retrobulbar muscle tissue exhibit an
increase of CD4, CD8 and CD68.?% Th1-type cytokines predom-
inate at initial GO stages, especially IL-1, a proinflammatory
cytokine that is the key point in this stage. Proinflammatory
cytokines (IFN-y, TNF-B, and IL-2) produced by T-helper Thl
subtype have been found within the retroocular tissues. Th2-
type cytokines appear in the late GO phase,?*3* IL-4, IL-5, and
IL-10 signal entry into the recovery phase.?

GAG synthesis by retroocular fibroblasts is stimulated by IL-
la, IFN-vy, and TGF-a. The early predominance of IFN-v favours
local inflammation and GAG production in vitro. IL-1a, IL-4,
PDGF, insulin-like growth factor, and TGF-f stimulate fibro-
blast proliferation in vitro, while glucocorticoids diminish this
effect.”! IL-1 produced by macrophages and fibroblasts stimu-
lates synthesis of GAGs by orbital fibroblasts. IL-1 receptor
antagonist (IL-1RA) and soluble IL-1 receptor (sIL-1R) inhibit
this GAG production.®

L-selectin and ICAM-1 levels are elevated in patients with
active GO.?%%7 ICAM-1 levels have been positively correlated
with GO severity measured with the Total Eye Score or activ-
ity assessed by the CAS.>® An increase of soluble intercellular
adhesion molecule-1 (sICAM-1) has been found in Graves’
hyperthyroidism patients just before the onset of GO.3® Serum
ICAM-1 levels decrease in corticosteroid responsive patients>®
and changes in sICAM-1 levels during glucocorticoid therapy
closely parallel changes in degree of inflammation. Changes
in sICAM-1 serum concentrations correlate with the degree
of periorbital inflammatory activity in GO and the response
to glucocorticoid treatment.*>° When tested in a cell adhe-
sion assay, GO sera containing elevated concentrations of
sICAM-1 were found to enhance the attachment of periph-
eral blood mononuclear cells (PBMC) to interferon-gamma
(IFN-v)-treated retroocular fibroblasts in a dose-dependent
manner.3%40

4. Radiotherapy for Graves’ disease

In a very interesting survey, an estimated annual number of
1600 GO cases are treated in German RT departments.*1*?
With an 88% consensus, stages II-V are the typical indications
for RT. Total RT doses in the range of 15-20 Gy were recom-
mended by 76% of institutions, and conventional fractionation
was the commonest (57%). Approximately 50% would pre-
scribe salvage RT, and total doses in the range of 2040 Gy were
considered to be acceptable.

The role of RT in the management of GO is still controver-
sial. However, recent randomized clinical trials have, with one
exception, confirmed that orbital RT is an effective and safe
therapeutic procedure for GO. Orbital RT has been used for
over 60 years to treat thyroid eye disease alone or in combi-
nation with glucocorticoids or orbital decompression surgery.
However, numerous observational and randomized controlled
trials have yielded conflicting results concerning its efficacy.

The advantage of RT over glucocorticosteroids is that it
is well tolerated with no common side effects.*> While the
established RT schedule is 20Gy in 10 daily fractions, some
studies suggest that lower doses may be sufficient for patients
showing soft tissue signs without ocular dysmotility.** The
duration of symptoms before RT has been found to be of
great importance. Matthiesen et al.’® reported that patients
treated within <6 months from the onset of symptoms had
worse results than those treated in the 6-12 month duration
of the presence of orbitopathy. Kouloulias et al.® reported a
median time of irradiation after the onset of GO of 9 months.
A correct management of GO should include adequate patient
counselling, concerning therapy outcomes, risks related to
treatments, timing and the need for a long lasting follow-up.
Despite the fear of radiation-induced tumours, this adverse
event has so far not been reported in follow-up studies, even in
the setting of reirradiation for GO.'®*> On the contrary, radia-
tion induced retinopathy has been documented in low quality
technique treatments and with the coexistence of diabetes
mellitus.*® Cataract as late radiation toxicity is rarely seen
when lens receive <10% of the prescribed radiation dose.”’
The new radiotherapy techniques improve the side effects of
radiotherapy treatment.*®

5. Anti-inflammatory mechanisms of
LD-RT. Hypothesis for use LD-RT Graves’
disease

Despite orbital irradiation at total doses of 10-20Gy deliv-
ered at a rate of 1.8-2Gy/day during 5-10 days is usually
recommended, low-dose fraction irradiation has an anti-
inflammatory role for benign diseases.” The inflammatory
response is a tightly regulated process that involves
a sequence of leucocyte-endothelium interactions, called
rolling, adhesion and migration to the interstitial space
(Fig. 1).#°

Low-dose irradiation induces an increase in levels of TGF-
B1, which is maximum 24 h after irradiation and returns to
basal levels at 72 h. LD-RT in vivo studies have also shown a
decrease of pro-inflammatory cytokines levels like IL-1p.°°

Analysing the effects of LD-RT on an experimental model
of acute systemic inflammation in mice, we found that LD-RT
(0.1, 1.3 or 0.6 Gy) caused decreased adhesion of leukocytes
in intestinal venules, and that and the anti-inflammatory
action of RT did not depend on changes in ICAM-1 expression.
LD-RT also induced overexpression of TGF-Bl. This anti-
inflammatory effect was maintained for 48 h after irradiation
and lost at 72h.>®

Low doses of irradiation (0.2-0.8 Gy single dose) have shown
to stimulate, in orbital fibroblasts, the production of IL-1 recep-
tor antagonist, a potent inhibitor of pro-inflammatory IL-1,
which were stimulated to a lesser degree with higher doses of
irradiation (1-2 Gy single dose).”! Overall, these data indicate
that LD-RT can have a role in the treatment of GO diminishing
inflammation.

Considering the pathogenesis of Graves’ it is conceivable
that LD-RT may provide a maximum anti-inflammatory effect
while decreasing the late adverse events.
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Fig. 1 - Diagram of steps of recruitment of circulating leukocytes. ICAM-1, intercellular adhesion molecule 1; VCAM-1,
vascular cellular adhesion molecule 1; MAdCAM-1, mucosal adressin cell adhesion molecule-1; PECAM-1,

platelet-endothelial cell adhesion molecule 1

6. Conclusions

RT administered at high doses induces production of pro-
inflammatory cytokines in immune cells and endothelial
cells. Paradoxically, LD-RT acts upon cells that participate in
the inflammatory response, producing an anti-inflammatory
effect. This anti-inflammatory effect has been demonstrated
in vitro studies, in experimental in vivo studies and in clinical
studies. The efficacy of LD-RT has been demonstrated exper-
imentally by lowering clinical inflammatory parameters and
improving histological markers in various models of arthritis,
with doses ranging from 0.5 to 1.5 Gy. In vitro studies suggest
that LD-RT has a potent anti-inflammatory effect, inhibiting
leucocyte-endothelium interactions at doses under 0.7 Gy.

Graves’ disease is an inflammatory and autoimmune
disorder related to thyroid disease. RT is an alternative treat-
ment option. Considering current knowledge of pathogenesis
Graves’ disease, we propose that using lower doses of RT
in the range 0.1-0.3Gy could maximize anti-inflammatory
effects and minimize toxicity, in contrast the dose fraction-
ation treated with doses ranging from 1 to 2 Gy.

Properly designed and powered clinical studies are neces-
sary to determine the most efficacious treatment dose and
schedules, and to establish the role of LD-RT in the therapeutic
algorithm of inflammatory conditions in Graves’ disease.

Authors’ contributions

MA and SS designed the review and performed the literature
research. The manuscript was written for MA, SS and JP. PL,
AR, AB, VL, MB and JP read and revised. All authors approved
the final manuscript.

Conflict of interest

None declared.

Financial disclosure

None declared.

REFERENCES

1. Heufelder AE. Pathogenesis of ophthalmopathy in
autoimmune thyroid disease. Rev Endocr Metab Disord
2000;1:87-95.

2. Hildebrandt G, Maggiorella L, Rodel F, Rodel V, Willis D, Trott
KR. Mononuclear cell adhesion and cell adhesion molecule
liberation after X-irradiation of activated endothelial cells in
vitro. Int J Radiat Biol 2002;78:315-25.

3. Hildebrandt G, Radlingmayr A, Rosenthal S, et al. Low-dose
radiotherapy (LD-RT) and the modulation of iNOS expression
in adjuvant-induced arthritis in rats. Int ] Radiat Biol
2003;79:993-1001.

4. Rodel F, Keilholz L, Herrmann M, Sauer R, Hildebrandt G.
Radiobiological mechanisms in inflammatory diseases of
low-dose radiation therapy. Int ] Radiat Biol 2007;83:

357-66.

5. Arenas M, Gil F, Gironella M, et al. Time course of
anti-inflammatory effect of low-dose radiotherapy:
correlation with TGF-beta(1) expression. Radiother Oncol
2008;86:399-406.

6. Arenas M, Gil F, Gironella M, et al. Anti-inflammatory effects
of low-dose radiotherapy in an experimental model of
systemic inflammation in mice. Int J Radiat Oncol Biol Phys
2006;66:560-7.

7. Arenas M, Sabater S, Hernandez V, et al. Anti-inflammatory
effects of low-dose radiotherapy, Indications, dose, and
radiobiological mechanisms involved. Strahlentherapie und
Onkologie: Organ der Deutschen Rontgengesellschaft
2012;188:975-81.

8. Kouloulias V, Kouvaris J, Zygogianni A, et al. Efficacy and
toxicity of radiotherapy for Graves’ ophthalmopathy: the
University of Athens experience. Head Neck Oncol 2013;5:12.

9. Bartalena L, Pinchera A, Marcocci C. Management of Graves’
ophthalmopathy: reality and perspectives. Endocr Rev
2000;21:168-99.


dx.doi.org/10.1016/j.rpor.2016.02.001
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0260
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0265
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0270
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0275
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0280
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0285
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0290
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0295
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0300

REPORTS OF PRACTICAL ONCOLOGY AND RADIOTHERAPY 21 (2 oI 6) 213-218

217

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Bartalena L, Fatourechi V. Extrathyroidal manifestations of
Graves’ disease: a 2014 update. ] Endocrinol Investig
2014;37:691-700.

Bahn RS. Graves’ ophthalmopathy. N Engl ] Med
2010;362:726-38.

European Group on Graves’ Orbitopathy (EUGOGO),
Wiersinga WM, Perros P, et al. Clinical assessment of patients
with Graves’ orbitopathy: the European Group on Graves’
Orbitopathy recommendations to generalists, specialists and
clinical, researchers. Eur ] Endocrinol 2006;155:387-9.
Marcocci C, Marino M. Treatment of mild,
moderate-to-severe and very severe Graves’ orbitopathy. Best
Pract Res Clin Endocrinol Metab 2012;26:325-37.

Bartalena L, Baldeschi L, Dickinson AJ, et al. Consensus
statement of the European group on Graves’ orbitopathy
(EUGOGO) on management of Graves’ orbitopathy. Thyroid
2008;18:333-46.

Mourits MP, Prummel MF, Wiersinga WM, Koornneef L.
Clinical activity score as a guide in the management of
patients with Graves’ ophthalmopathy. Clin Endocrinol (Oxf)
1997;47:9-14.

Matthiesen C, Thompson JS, Thompson D, et al. The efficacy
of radiation therapy in the treatment of Graves’ orbitopathy.
Int J Radiat Oncol Biol Phys 2012;82:117-23.

Bradley EA, Gower EW, Bradley D], et al. Orbital radiation for
graves ophthalmopathy: a report by the American Academy
of Ophthalmology. Ophthalmology 2008;115:398-409.

Bhatti MT, Dutton JJ. Thyroid eye disease: therapy in the
active phase: a comment: reply. ] Neuro-ophthalmol
2014;34:426-7.

Shams PN, Ma R, Pickles T, Rootman J, Dolman PJ. Reduced
risk of compressive optic neuropathy using orbital
radiotherapy in patients with active thyroid eye disease. AmJ
Ophthalmol 2014;157:1299-305.

Melcescu E, Horton WB, Kim D, et al. Graves orbitopathy:
update on diagnosis and therapy. South Med ] 2014;107:34-43.
Wiersinga WM. Autoimmunity in Graves’ ophthalmopathy:
the result of an unfortunate marriage between TSH receptors
and IGF-1 receptors? J Clin Endocrinol Metab 2011;96:2386-94.
Bahn RS. Thyrotropin receptor expression in orbital
adipose/connective tissues from patients with
thyroid-associated ophthalmopathy. Thyroid 2002;12:193-5.
Weetman AP. Autoimmunity in Graves’ ophthalmopathy: a
review. ] R Soc Med 1989;82:153-8.

Weetman AP, Cohen S, Gatter KC, Fells P, Shine B.
Immunohistochemical analysis of the retrobulbar tissues in
Graves’ ophthalmopathy. Clin Exp Immunol 1989;75:222-7.

El Fassi D, Nielsen CH, Hasselbalch HC, Hegedus L.
Treatment-resistant severe, active Graves’ ophthalmopathy
successfully treated with B lymphocyte depletion. Thyroid
2006;16:709-10.

Feldon SE, Park DJ, O’Loughlin CW, et al. Autologous
T-lymphocytes stimulate proliferation of orbital fibroblasts
derived from patients with Graves’ ophthalmopathy. Investig
Ophthalmol Vis Sci 2005;46:3913-21.

Lehmann GM, Feldon SE, Smith TJ, Phipps RP. Immune
mechanisms in thyroid eye disease. Thyroid 2008;18:959-65.
Kahaly G, Hansen C, Felke B, Dienes HP.
Immunohistochemical staining of retrobulbar adipose tissue
in Graves’ ophthalmopathy. Clin Immunol Immunopathol
1994,73:53-62.

Gillespie EF, Raychaudhuri N, Papageorgiou KI, et al.
Interleukin-6 production in CD40-engaged fibrocytes in
thyroid-associated ophthalmopathy: involvement of Akt and
NF-kappaB. Investig Ophthalmol Vis Sci 2012;53:7746-53.
Douglas RS, Gupta S. The pathophysiology of thyroid eye
disease: implications for immunotherapy. Curr Opin
Ophthalmol 2011;22:385-90.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

Kumar S, Coenen MJ, Scherer PE, Bahn RS. Evidence for
enhanced adipogenesis in the orbits of patients with Graves’
ophthalmopathy. J Clin Endocrinol Metab 2004;89:930-5.
Koumas L, Smith TJ, Feldon S, Blumberg N, Phipps RP. Thy-1
expression in human fibroblast subsets defines
myofibroblastic or lipofibroblastic phenotypes. Am ] Pathol
2003;163:1291-300.

Natt N, Bahn RS. Cytokines in the evolution of Graves’
ophthalmopathy. Autoimmunity 1997;26:129-36.

Hiromatsu Y, Yang D, Bednarczuk T, Miyake I, Nonaka K,
Inoue Y. Cytokine profiles in eye muscle tissue and orbital fat
tissue from patients with thyroid-associated
ophthalmopathy. J Clin Endocrinol Metab 2000;85:

1194-9.

Tan GH, Dutton CM, Bahn RS. Interleukin-1 (IL-1) receptor
antagonist and soluble IL-1 receptor inhibit IL-1-induced
glycosaminoglycan production in cultured human orbital
fibroblasts from patients with Graves’ ophthalmopathy. J Clin
Endocrinol Metab 1996;81:449-52.

Mysliwiec J, Kretowski A, Szelachowska M, Topolska J, Mikita
A, Kinalska I. Serum L-selectin and ICAM-1 in patients with
Graves’ ophthalmopathy during treatment with
corticosteroids. Immunol Lett 2001;78:123-6.

Wakelkamp IM, Gerding MN, van der Meer JW, Prummel MF,
Wiersinga WM. Smoking and disease severity are
independent determinants of serum adhesion molecule
levels in Graves’ ophthalmopathy. Clin Exp Immunol
2002;127:316-20.

De Bellis A, Di Martino S, Fiordelisi F, et al. Soluble
intercellular adhesion molecule-1 (SICAM-1) concentrations
in Graves’ disease patients followed up for development of
ophthalmopathy. J Clin Endocrinol Metab 1998;83:1222-5.
Heufelder AE, Bahn RS. Elevated expression in situ of selectin
and immunoglobulin superfamily type adhesion molecules
in retroocular connective tissues from patients with Graves’
ophthalmopathy. Clin Exp Immunol 1993;91:381-9.

Heufelder AE, Bahn RS. Soluble intercellular adhesion
molecule-1 (SICAM-1) in sera of patients with Graves’
ophthalmopathy and thyroid diseases. Clin Exp Immunol
1993;92:296-302.

Eich HT, Micke O, Seegenschmiedt MH. [Radiotherapy of
Graves’ ophthalmopathy - state of the art and review of the
literature]. Rontgenpraxis; Zeitschrift fur radiologische Technik
2007;56:137-44.

Seegenschmiedt MH, Katalinic A, Makoski HB, Haase W,
Gademann G, Hassenstein E. [Radiotherapy of benign
diseases: a pattern of care study in Germany]. Strahlentherapie
und Onkologie: Organ der Deutschen Rontgengesellschaft
1999;175:541-7.

Prummel MF, Mourits MP, Blank L, Berghout A, Koornneef L,
Wiersinga WM. Randomized double-blind trial of prednisone
versus radiotherapy in Graves’ ophthalmopathy. Lancet
1993;342:949-54.

. Johnson KT, Wittig A, Loesch C, Esser ], Sauerwein W, Eckstein

AK. A retrospective study on the efficacy of total absorbed
orbital doses of 12, 16 and 20 Gy combined with systemic
steroid treatment in patients with Graves’ orbitopathy.
Graefe’s Arch Clin Exp Ophthalmol/Albrecht von Graefes Archiv fur
klinische und experimentelle Ophthalmologie 2010;248:103-9.
Schaefer U, Hesselmann S, Micke O, et al. A long-term
follow-up study after retro-orbital irradiation for Graves’
ophthalmopathy. Int J Radiat Oncol Biol Phys 2002;52:192-7.
Polak B, Wijngaarde R. Radiation retinopathy in patients with
both diabetes and ophthalmic Graves’ disease. Orbit
1995;14:71-4.

Wiersinga WM, Prummel MF. Graves’ ophthalmopathy: a
rational approach to treatment. Trends Endocrinol Metab
2002;13:280-7.


dx.doi.org/10.1016/j.rpor.2016.02.001
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0305
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0310
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0310
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0310
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0310
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0310
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0310
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0310
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0310
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0310
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0310
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0310
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0310
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0310
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0310
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0310
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0310
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0310
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0310
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0310
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0315
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0320
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0325
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0330
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0335
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0340
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0345
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0350
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0355
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0360
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0365
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0370
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0375
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0380
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0385
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0390
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0395
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0400
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0405
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0410
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0415
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0420
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0425
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0430
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0435
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0440
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0445
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0450
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0455
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0460
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0465
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0470
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0475
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0480
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0485
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0490

218

REPORTS OF PRACTICAL ONCOLOGY AND RADIOTHERAPY 21 (2 oI 6) 213218

48.

49.

Nguyen NP, Krafft SP, Vos P, et al. Feasibility of tomotherapy
for Graves’ ophthalmopathy: Dosimetry comparison with
conventional radiotherapy. Strahlentherapie und Onkologie:
Organ der Deutschen Rontgengesellschaft 2011;187:

568-74.

Panes ], Granger DN. Leukocyte-endothelial cell interactions:

molecular mechanisms and implications in gastrointestinal
disease. Gastroenterology 1998;114:
1066-90.

50. Schaue D, Jahns J, Hildebrandt G, Trott KR. Radiation

51.

treatment of acute inflammation in mice. Int J Radiat Biol
2005;81:657-67.

Muhlberg T, Joba W, Spitzweg C, Schworm HD, Heberling HJ,
Heufelder AE. Interleukin-1 receptor antagonist ribonucleic
acid and protein expression by cultured Graves’ and normal
orbital fibroblasts is differentially modulated by
dexamethasone and irradiation. J Clin Endocrinol Metab
2000;85:734-42.


dx.doi.org/10.1016/j.rpor.2016.02.001
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0495
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0500
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0505
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510
http://refhub.elsevier.com/S1507-1367(16)00023-7/sbref0510

	Radiotherapy for Graves’ disease. The possible role of low-dose radiotherapy
	1 Introduction
	2 Graves’ ophthalmopathy and treatment options
	3 Pathogenesis Graves’ disease
	4 Radiotherapy for Graves’ disease
	5 Anti-inflammatory mechanisms of LD-RT. Hypothesis for use LD-RT Graves’ disease
	6 Conclusions
	Authors’ contributions
	Conflict of interest
	Financial disclosure
	References


