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a  b  s  t  r  a  c  t

Background:  Connective  tissue  disease  (CTD)  is  a group  of  inflammatory  disorders  of  unknown  aetiology.
Patients  with  CTD  often  report  hypersensitivity  to nickel.  We  examined  the  frequency  of  delayed  type
hypersensitivity  (DTH)  (Type  IV  allergy)  to metals  in  patients  with  CTD.
Methods:  Thirty-eight  patients;  9  with  systemic  lupus  erythematosus  (SLE),  16 with  rheumatoid  arthritis
(RA),  and  13  with Sjögren’s  syndrome  (SS)  and a  control  group  of  43  healthy  age- and  sex-matched
subjects  were  included  in  the study.  A  detailed  metal  exposure  history  was  collected  by  questionnaire.
Metal  hypersensitivity  was  evaluated  using  the optimised  lymphocyte  transformation  test  LTT-MELISA®

(Memory  Lymphocyte  Immuno  Stimulation  Assay).
Results:  In all  subjects,  the  main  source  of metal  exposure  was  dental  metal  restorations.  The  majority
of  patients  (87%)  had  a positive  lymphocyte  reaction  to at least  one  metal  and  63%  reacted  to  two  or
more  metals  tested.  Within  the control  group,  43%  of healthy  subjects  reacted  to  one  metal  and  only  18%
reacted to  two  or more  metals.  The  increased  metal  reactivity  in  the patient  group  compared  with  the
control  group  was  statistically  significant  (P < 0.0001).  The  most  frequent  allergens  were  nickel,  mercury,
gold  and  palladium.
Conclusions:  Patients  with  SLE,  RA and  SS  have  an  increased  frequency  of  metal  DTH.  Metals  such  as  nickel,

mercury  and  gold  are  present  in dental  restorative  materials,  and  many  adults  are  therefore  continually
exposed  to  metal  ions  through  corrosion  of dental  alloys.  Metal-related  DTH  will cause  inflammation.
Since  inflammation  is a key  process  in  CTDs,  it is possible  that  metal-specific  T cell  reactivity  is  an  etio-
logical  factor  in  their development.  The  role  of  metal-specific  lymphocytes  in  autoimmunity  remains  an
exciting  challenge  for future  studies.
ntroduction

Connective tissue disease (CTD), which includes systemic lupus
rythematosus (SLE), rheumatoid arthritis (RA) and Sjögren’s
yndrome (SS), is a group of systemic autoimmune disorders char-
cterised by a broad spectrum of clinical features and multi-system
nvolvement [1]. In all CTD, symptoms vary among individuals. SLE
ffects multiple organs, including skin, joints, kidneys, heart, and
rain, and symptoms can range from mild rashes, through arthri-
Please cite this article in press as: Stejskal V, et al. Increased freque
connective tissue disease. J Trace Elem Med  Biol (2015), http://dx.doi.

is to severe life-threatening organ involvement [2,3]. Rheumatoid
rthritis is characterised by a chronic persistent and progressive
uctuating synovial inflammation that can lead to loss of joint
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function due to cartilage destruction [4,5]. Sjögren’s syndrome
attacks immune cells and destroys exocrine glands producing tears
and saliva, causing dry eyes and mouth, which can result in dif-
ficulty swallowing and dental damage [6,7]. Sjögren’s syndrome
may  occur alone (primary SS) or with other rheumatological con-
ditions (secondary SS). Thirty percent of patients with SLE and RA
suffer secondary SS [7]. Symptoms of all CTD are variable and may
include chronic fatigue. Mercury (Hg) and nickel (Ni) hypersensitiv-
ity have been linked to this symptom [8]. Finally, whilst the causes
of autoimmune diseases are unknown, genetic, environmental, and
lifestyle factors will play a role.

The pathological effects of metal exposure may  be induced
through toxic and/or allergic mechanisms. Mercury and gold (Au)
ncy of delayed type hypersensitivity to metals in patients with
org/10.1016/j.jtemb.2015.01.001

have been shown to induce autoimmunity in genetically suscep-
tible animals [9–11] and can induce or promote the development
of autoimmunity in humans [12–14]. Various etiological factors,
including silicon and cigarette smoke, have been implicated in the
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Table  2
Metals tested using LTT-MELISA: patients and healthy controls.

Healthy controls Patients (total) Patients (SLE) Patients (SS) Patients (RA)

Hg 41 38 9 13 16
Phenyl-Hg 37 33 9 12 12
Methyl-Hg 28 25 7 9 9
Ethyl-Hg 20 16 5 5 6
Thimerosal 25 28 5 4 9
Sn  29 26 6 9 11
Cu  24 24 5 7 12
Ag  22 24 5 9 10
Au  33 34 8 12 14
Pd  20 31 8 11 12
Pt  21 19 4 7 8
Pb  29 25 6 8 11
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Cd  31 29 

Ti  27 22 

Ni  30 33 

ange tested (Table 2) only elicited a positive response in a small
umber of cases, which were clearly insufficient to be statistically
ignificant and were, therefore, excluded from further analysis.

ercury

Approximately half of the patients (18 of 38 (47%)) and four of
he 41 healthy controls (10%) reacted positively to Hg (Fig. 2). This
as statistically significant (P < 0.0001). In the sub-group analysis,

ll subgroups were significantly different from the controls (SLE,
 = 0.0012; SS, P = 0.0155; RA, P = 0.0008).

alladium

Eleven of 31 patients (35%) and one of 30 controls (3%)
esponded to Pd (Fig. 3). This was statistically significant
P = 0.00158). In the sub-group analysis, SLE and SS subgroups were
ignificantly different from controls (SLE, P = 0.0005; SS, P = 0.0042;
A, P = 0.031 (NS)). The RA subgroup would have been statistically
ignificant if the Bonferroni-corrected P threshold had not been
hosen for subgroup analysis.
Please cite this article in press as: Stejskal V, et al. Increased freque
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old

Seven of 34 patients (21%) and two out of 33 controls (6%)
howed positive lymphocyte responses to Au (Fig. 4). This was  not
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Frequency of positive lymphocyte responses to single 
and multiple metals

ig. 1. Frequency of positive lymphocyte responses to single and multiple metals
n  healthy controls n = 42 and CTD patients n = 38; P < 0.0001.
7 9 13
5 7 10
8 11 14

statistically significant (P = 0.08186). Therefore, no subgroup anal-
ysis was  performed.

Nickel

Seventeen of 33 patients (52%) and eight of 30 controls (27%)
reacted positively to Ni (Fig. 5). The difference is statistically not sig-
nificant but was  on the borderline of significance (P = 0.05614). Due
to the high frequency of reactivity in the control group, the group
sizes in the subgroups were insufficient for statistically significant
differences to be demonstrated.

Titanium

Six of 22 patients (27%) and one of 27 controls (4%) had a
positive reaction to Ti (Fig. 6). This was statistically significant
(P = 0.01878). In the sub-group analysis, the SLE and SS subgroups
were not statistically significantly different from the controls but,
it was  of interest that five of 16 patients (31%) with RA reacted to
Ti (P = 0.0117). This did reach the Bonferroni-corrected significance
and were therefore statistically significant. A larger study is, there-
fore, necessary to investigate whether Ti allergy is clinically linked
to RA.

Discussion

The results of this study demonstrate that DTH to Hg, Pd, Au, Ni
and Ti is frequent in patients with CTD. In the following paragraphs,
we will describe sources of exposure for metals which may  cause
hypersensitivity, and also discuss possible mechanisms which may
lead to the development of CTD.

Mercury

All the patients studied have been exposed to Hg through amal-
gam restorations. The release of Hg from dental amalgam fillings is
the main source of exposure to inorganic Hg and metallic Hg in the
human population [30]. Dental amalgam consists of a metal pow-
der (most commonly 70% Ag, 25% Sn, 1.6% Cu and 0–2% zinc (Zn)),
which is mixed with Hg in approximately equal amounts [31]. Both
inorganic and organic forms of Hg can induce local or systemic reac-
tions. For example, lichen planus may  develop adjacent to amalgam
fillings [32]. In addition to DTH, Hg can function as an immunos-
timulant or an immunosuppressant, depending on the dose and
ncy of delayed type hypersensitivity to metals in patients with
org/10.1016/j.jtemb.2015.01.001

individual susceptibility. For immune-mediated reactions, there
is no-observed-adverse-effect level (NOAEL) [33]. In June 2014,
the US Food and Drug Administration updated their information
regarding the use of amalgam, stating “If you are allergic to any of

dx.doi.org/10.1016/j.jtemb.2015.01.001
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Pd- specific DTH as measured by lymphocyte responses and patch
testing [36].
(34)

Fig. 2. Frequency of positive lymphocyte responses to inorganic m

he metals in dental amalgam, you should not get amalgam fillings”
34].

Tibbling et al. demonstrated a strong correlation between
europathological changes, T-lymphocyte pathology and metal-
pecific lymphocytes in patients with symptoms resembling
ntoxication from dental amalgam fillings [35]. Health improve-

ents have been reported in patients with various CTD following
emoval of dental amalgam fillings in Hg allergic subjects [13,14].

alladium
Please cite this article in press as: Stejskal V, et al. Increased freque
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Most of the patients in our study had Pd-containing gold-based
ental restorations. As Pd is increasingly used in industry, jew-
llery and dentistry this increases human exposure. Palladium and
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ig. 3. Frequency of positive lymphocyte responses to palladium in healthy controls
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ry in healthy controls n = 33 and CTD patients n = 34; P < 0.00002.

Ni might partly cross-react, and Pd sensitisation is usually seen
together with sensitisation to Ni [36] or other metals [37].

Since Pd is present in dental alloys, teeth brushing may  cause Pd
release [36,38–40]. The association between Pd-containing dental
alloys, and oral and systemic complaints has been investigated at
the Academisch Centrum Tandheelkunde Amsterdam (ACTA): Oral
complaints including ‘burning mouth’, ‘dry mouth’ and ‘persistent
metallic taste’ and systemic complaints including fatigue and joint
and muscle pain were identified in patients who also had increased
ncy of delayed type hypersensitivity to metals in patients with
org/10.1016/j.jtemb.2015.01.001
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old

Lymphocytes from 7 of 34 patients with CTD (21%) and 2 out of
3 controls (6%) responded to Au in vitro. These results were not
tatistically significant. However, some patients were being treated
ith steroids at the time of the study and this could have decreased

ymphocyte responses.
Most of the patients were exposed to dental gold, together with

malgam (Table 1). It is well known that a mixture of dental alloys
ontaining metals with different electric potential increases the
orrosion rate and exposure to metal ions. Since Au-based dental
lloys consist of 65–97% Au mixed with other metals such as Cu, Pd,
t, Ag, Sn, iridium (Ir) and indium (In), the lymphocyte reactivity to
hese metals was tested as well.

Dental alloys, jewellery (including piercings) and Au salt therapy
re the main causes of Au-contact dermatitis [35,41]. The risk for
u sensitisation is greatest when, as in piercing, there is permanent
ontact with live tissue [35] and in occupations where Au is used.

omen  more frequently show Au sensitisation than men  [35,41].
ne estimate of the prevalence of Au sensitisation worldwide is
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3%, as confirmed by patch testing [41]. Gold compounds have been
sed in the treatment of RA [42] and Au-sensitisation is common in
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patients with RA especially in those where Au salts have been used
[41,43].

Regarding dental restorations, blood concentration of Au corre-
lates with the number of Au-containing dental fillings [44,45] and
Au-induced DTH significantly correlates with the presence of dental
Au restorations [46,47]

Nickel

Nickel in jewellery, clothing and coins is the most common
cause of contact sensitisation in the western world [47–51]. There-
fore, it is not surprising than many of the patients in this study
reacted to Ni. Nickel is used in Au and Ni-plating and many alloys;
e.g. white gold, stainless steel and silver-like Cu alloys [52]. It is
also found as an impurity in dental amalgams and alloys [52].
Other sources of Ni include food, cigarette smoke, some detergents,
soaps and cosmetics [53–55]. The prevalence of Ni sensitisation
is approximately 20% in the European general population [55],
but the prevalence is variable [52,56]. Contact reactions to Ni are
more common in women, possibly due to sensitisation through Ni-
containing earrings, although other explanations are also plausible
[57,58]. Nickel can induce scleroderma-related autoantibodies and
cutaneous sclerosis in rats [59]. Systemic Ni sensitisation has also
been implicated in complex chronic diseases such as chronic fatigue
syndrome [60] and fibromyalgia [61].

Titanium

For the overall CTD group and for a subgroup of RA patients,
the lymphocyte reactivity to Ti was  significantly higher than in the
control group. Titanium-based implants and prostheses are often
used in patients with CTD. Titanium corrosion products are dissem-
inated in the blood and organs [62] and can still be present in the
body over a decade after removal [63]. Concerns have been raised
because of the unusually high incidence of side-effects in paediatric
spinal surgery using Ti-based instrumentation. One report identi-
fied 74 complications in 54 patients, a complication rate of 137%
per patient and 40% per surgery [64].

Only one patient in this study was exposed to Ti through an
implant; but many were exposed to Ti-coated drugs on a daily basis.
Titanium dioxide is a white pigment widely used in medicines, sun-
screens, cosmetics, toothpastes, foods (as E171) and other everyday
items. Thus, there might be a considerable risk for latent sensitisa-
tion to Ti especially in susceptible individuals. In the last decade,
case reports of Ti hypersensitivity have been described [65–68].
Since patch testing has not yet been developed for Ti [69], the actual
frequency of Ti sensitisation in the general population is unknown
and might be underestimated. However, it is important to note that
the Ti production process does not completely remove all traces of
Ni [70]. Hence, patients with strong Ni sensitivity might experience
problems with Ti implants containing minute traces of Ni.

This study clearly demonstrates that DTH to Hg, Pd, Au, Ni and
Ti is frequent in patients with CTD. Chronic low-dose exposure to
these transition metals may  trigger local and systemic inflamma-
tion in susceptible patients and initiate or exacerbate CTD. There
are, however only a few studies on the role of heavy and transition
metals in CTD reported in the medical literature.

In Brown Norwegian rats, low dose Hg administration induces
a systemic autoimmune response and lupus-like oral lesions [71].
This strain of rat is known to be prone to developing metal-induced
autoimmune diseases, which suggests a crucial role for genetics
mediating a host reaction to metal exposure.
ncy of delayed type hypersensitivity to metals in patients with
org/10.1016/j.jtemb.2015.01.001

Federmann et al. reported a female patient who developed
autoantibody-negative SLE after the implantation of chromium-Ni
alloy plates containing 2.8% molybdenum (Mo). After their removal,
her symptoms decreased but recurred after re-exposure to Mo

dx.doi.org/10.1016/j.jtemb.2015.01.001
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hrough patch testing, which confirmed sensitisation to Mo. A lym-
hocyte transformation test indicating DTH was also positive to
o.  The authors suggested that Mo  hypersensitivity might be an

nvironmental trigger for SLE [72].
Güner et al. investigated the role of allergic contact dermatitis in

he development of discoid lupus erythematosus (DLE) [73]. Thirty
atients with DLE and 40 controls were patch tested. Fifty percent of
he patients reacted to Ni compared with 25% of the control group,

aking Ni one of the most frequent sensitisers in both groups.
It is known that occupational exposure to metals can induce

ranuloma formation [74], and there are innumerable reports
ealing with granulomas and cytokine release. It is also well recog-
ised that cytokines released as part of the inflammatory process
eregulate the hypothalamic–pituitary–adrenal (HPA) axis and can
rigger non-specific systemic symptoms such as chronic fatigue,
leep disturbances and psychiatric symptoms; all well-known
omorbidities found in patients with CTD [17,75]. Reducing metal
xposure by replacing dental and surgical metal implants with
on-metallic materials and avoiding cigarette smoke will result in
ecreased inflammation and improved health in sensitised subjects
13,14,25,61]. This also applies to patients suffering from CTD [13].
rochazkova and colleagues reported that 10 out of 15 SLE patients,
ll sensitised to Hg, showed long-term health improvement after
he removal of amalgam fillings. In this study, some of the patients
eported onset of disease after dental treatment, as well as health
mprovement following the removal of sensitising metals.

Regarding the possible role of metals in CTD, we would like to
ut forward the following hypothesis. Transition metals may  bind
o sulphur group in collagen and other connective tissues thereby

odifying the antigens to create a new epitope that the body recog-
ises as “foreign” and therefore attacks. This ‘hapten effect’ is well
nown and is used, for example, in the production of vaccines
76]. In the case of transition metal haptenisation, the modified
tructures are then recognised by metal-sensitised lymphocytes
nd destroyed. The involvement of lymphocytes is important: in
A, joint inflammation is characterised by the invasion of T cells

n the synovial space and the histopathological findings resemble
hose of a classic DTH reaction [77]. Rheumatic joints also show
ncreased macrophage and leucocyte activity, which produces reac-
ive oxygen species (ROS) and other free radicals [78]. Furthermore,
ransition metals are known to catalyse free radical formation and
OS degrade cartilage components and activate leucocyte collagen-
se [79]. Thus, not only may  transition metals initiate an immune
eaction by creating new autoantigenic ‘foreign’ epitopes, but they
ay  then perpetuate the response by catalysing the creation of

amaging reactive oxygen species.
The other possible explanation is that lymphocytes from

atients with CTD exhibit higher inflammatory potential and
espond to metals non-specifically. If so, it would be expected
hat lymphocytes from the individual patients would show sim-
lar frequencies of metal responses. Instead, as our data show
Figs. 2–6), the rate of metal reactivity is different in individual
atients. Therefore, it seems reasonable to start from the working
ypothesis that metal-triggered autoimmunity is the cause of CTD,
nd not that CTD causes hypersensitivity to metals. Many patients
ith CTD, especially RA, develop severe joint disease and require

oint replacement implants. The presence of such implants would
ncrease the likelihood of metal-reactivity in those individuals.

Finally to our knowledge, this is the first study reporting
ncreased DTH to dental and environmental metals in CTD. This

as a small study, and although it was possible to identify linkage
etween CTD and metal sensitivity, the sample group was too small
o investigate the link with disease severity. A further larger study
s, therefore, required which can not only investigate this link in
Please cite this article in press as: Stejskal V, et al. Increased freque
connective tissue disease. J Trace Elem Med  Biol (2015), http://dx.doi.

ore depth but also to review whether there is any link between
he intensity of DTH reaction and disease severity.
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Conclusion

This study demonstrates that patients with SLE, RA and SS show
an increased frequency of metal DTH, especially to Hg, Pd, Au, Ni
and Ti. In the group of patients described in this article, the expo-
sure to Hg, Pd and Au was  related to dental restorations while Ni
and Ti exposure occurred from the patients’ environment. Regard-
less of the mechanisms which triggered metal hypersensitivity, it
seems that metal-sensitised CTD patients will benefit from metal-
free implants. Metal-free dental restorations are already available.
It is our hope that this study will encourage the research and
development of more immuno-compatible medical devices. Fur-
ther research is clearly indicated.
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[7] Oğütcen-Toller M,  Gedik R, Gedik S, Göze F. Sjögren’s syndrome: a case report
and review of the literature. West Indian Med  J 2012;61:305–8.

[8] Sterzl I, Procházková J, Hrdá P, Bártová J, Matucha P, Stejskal VD. Mercury and
nickel allergy: risk factors in fatigue and autoimmunity. Neuro Endocrinol Lett
1999;20:221–8.

[9] Pelletier L, Pasquier R, Rossert J, Vial MC,  Mandet C, Druet P, et al. Autoreactive
T  cells in mercury-induced autoimmunity. Ability to induce the autoimmune
disease. J Immunol 1988;140:750–4.

10] Goldman M,  Druet P, Gleichmann E. TH2 cells in systemic autoimmunity:
insights from allogeneic diseases and chemically-induced autoimmunity.
Immunol Today 1991;12:223–7.

11] Tournade H, Guery JC, Pasquier R, Vial MC, Mandet C, Druet E, et al. Effect of
the thiol group on experimental gold-induced autoimmunity. Arthritis Rheum
1991;34:1594–9.

12] Stejskal J, Stejskal VD. The role of metals in autoimmunity and the link to
neuroendocrinology. Neuro Endocrinol Lett 1999;20:351–64.

13] Prochazkova J, Sterzl I, Kucerova H, Bartova J, Stejskal VD. The beneficial effect
of amalgam replacement on health in patients with autoimmunity. Neuro
Endocrinol Lett 2004;25:211–8.

14] Stejskal V, Hudecek R, Stejskal J, Sterzl I. Diagnosis and treatment of metal-
induced side-effects. Neuro Endocrinol Lett 2006;27(Suppl. 1):7–16.

15] Källberg H, Ding B, Padyukov L, Bengtsson C, Rönnelid J, Klareskog L, et al.,
EIRA study group. Smoking is a major preventable risk factor for rheumatoid
arthritis: estimations of risks after various exposures to cigarette smoke. Ann
Rheum Dis 2011;70:508–11.

16] Thyssen JP, Johansen JD, Menné T, Nielsen NH, Linneberg A. Effect of tobacco
smoking and alcohol consumption on the prevalence of nickel sensitisation and
contact sensitisation. Acta Derm Venereol 2010;90:27–33.

17] Hart JE, Laden F, Puett C, Costenbader KH, Karlson EW.  Exposure to traf-
fic  and increased risk of rheumatoid arthritis. Environ Health Perspect
2009;117:1065–9.

18] De Silva Ferreira PG, Ferreira JGG, Rodrigues de Calvalro LM,  Luis AS. Mixed
pneumoconiosis due to silicates and hard metals associated with primary Sjö-
grens syndrome due to silica. J Bras Pneumon 2014;40:92–5.

19] Dahlgren J, Takhar H, Anderson-Mahoney P, Kotlerman J, Tarr J, Warshaw R.
Cluster of systemic lupus erythematosus (SLE) associated with an oil field waste
site: a cross sectional study. Environ Health 2007;6:8.

20] Hochberg MC. Updating the American College of Rheumatology revised crite-

the
the

the 
ncy of delayed type hypersensitivity to metals in patients with
org/10.1016/j.jtemb.2015.01.001

dx.doi.org/10.1016/j.jtemb.2015.01.001
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0400
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0400
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0400
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0400
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0400
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0400
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0400
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0400
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0400
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0400
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0400
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0400
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0400
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0400
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0400
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0400
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0400
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0400
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0400
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0400
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0400
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0400
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0400
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0400
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0400
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0405
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0405
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0405
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0405
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0405
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0405
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0405
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0405
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0405
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0405
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0405
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0405
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0405
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0405
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0405
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0405
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0405
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0405
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0410
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0410
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0410
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0410
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0410
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0410
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0410
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0410
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0410
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0410
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0410
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0410
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0410
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0415
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0415
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0415
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0415
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0415
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0415
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0415
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0415
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0415
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0415
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0415
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0415
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0415
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0415
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0415
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0415
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0415
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0420
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0420
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0420
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0420
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0420
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0420
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0420
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0420
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0420
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0420
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0420
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0420
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0420
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0420
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0425
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0430
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0435
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0440
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0445
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0445
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0445
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0445
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0445
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0445
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0445
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0445
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0445
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0445
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0445
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0445
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0445
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0445
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0445
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0445
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0445
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0445
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0445
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0445
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0445
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0445
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0445
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0450
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0455
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0455
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0455
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0455
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0455
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0455
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0455
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0455
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0455
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0455
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0455
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0455
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0455
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0455
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0455
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0455
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0455
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0455
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0455
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0455
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0455
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0460
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0465
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0465
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0465
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0465
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0465
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0465
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0465
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0465
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0465
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0465
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0465
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0465
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0465
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0465
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0465
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0465
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0465
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0465
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0465
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0465
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0465
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0465
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0470
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0475
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0480
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0480
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0480
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0480
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0480
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0480
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0480
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0480
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0480
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0480
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0480
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0480
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0480
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0480
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0480
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0480
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0480
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0480
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0480
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0480
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0480
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0480
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0480
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0480
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0480
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0480
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0485
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0490
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0495
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0495
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0495
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0495
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0495
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0495
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0495
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0495
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0495
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0495
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0495
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0495
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0495
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0495
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0495
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0495
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0495
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0495
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0495
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0495
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0495
http://tinyurl.com/1997SLEcriteria


 ING Model
J

ts in M

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[
[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

ARTICLETEMB-25649; No. of Pages 7

V. Stejskal et al. / Journal of Trace Elemen

22] Aletaha D, Neogi T, Silman AJ, Funovits J, Felson DT, Bingham 3rd CO, et al. 2010
Rheumatoid arthritis classification criteria: an American College of Rheuma-
tology/European League Against Rheumatism collaborative initiative. Arthritis
Rheum 2010;62:2569–81.

23] Vitali C, Bombardieri S, Jonsson R, Moutsopoulos HM,  Alexander EL, Carsons SE,
et  al. European Study Group on Classification Criteria for Sjögren’s Syndrome
Classification criteria for Sjögren’s syndrome: a revised version of the European
criteria proposed by the American-European Consensus Group. Ann Rheum Dis
2002;61:554–8.

24] Stejskal VD, Cederbrant K, Lindvall A, Forsbeck M.  MELISA – an in vitro tool for
the study of metal allergy. Toxicol In Vitro 1994;8:991–1000.

25] Stejskal VD, Danersund A, Lindvall A, Hudecek R, Nordman V, Yaqob A,
et  al. Metal-specific lymphocytes: biomarkers of sensitivity in man. Neuro
Endocrinol Lett 1999;20:289–98.

26] Valentine-Thon E, Schiwara HW.  Validity of MELISA® for metal sensitivity.
Neuro Endocrinol Lett 2003;24:57–64.

27] Valentine-Thon E, Muller KE, Guzzi G, Kreisel S, Ohnsorge P, Sandkamp M.  LTT-
MELISA® is clinically relevant for detecting and monitoring metal sensitivity.
Neuro Endocrinol Lett 2006;27(Suppl. 1):17–24.

28] Newcombe RG. Two-sided confidence intervals for the single proportion: com-
parison of seven methods. Stat Med  1998;17:857–72.

29] Stangroom J. Z-test calculator for 2 population proportions. Soc Sci Stat 2014
http://www.socscistatistics.com/tests/ztest [accessed 15.10.14].

30] Clarkson TW,  Friberg L, Nordberg GF, Sager P. Biological monitoring of metals.
New York: Plenum Press; 1988.

31] Bjørklund G. Mercury in dental worker’s occupational environment. A
toxicological risk evaluation (in Norwegian). Tidsskr Nor Laegeforen
1991;111:948–51.

32] McParland H, Warnakulasuriya S. Oral lichenoid contact lesions to mercury and
dental amalgam – a review. J Biomed Biotechnol 2012;2012:589569.

33] International Programme on Chemical Safety (IPCS). Inorganic mercury. Envi-
ronmental health criteria 118. Geneva: World Health Organization; 1991.

34] U.S. Food and Drug Administration. About dental amalgam fillings; 2014
www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/Dental
Products/DentalAmalgam/ucm171094.htm [accessed 25.10.14].

35] Tibbling L, Thuomas KÅ, Lenkei R, Stejskal V. Immunological and brain MRI
changes in patients with suspected metal intoxication. Int J Occup Med  Toxicol
1995;4:285–94.

36] Muris J, Scheper RJ, Kleverlaan CJ, Rustemeyer T, van Hoogstraten IM,
von  Blomberg ME,  et al. Palladium-based dental alloys are associated with
oral  disease and palladium-induced immune responses. Contact Dermat
2014;71:82–91.

37] Durosaro O, el-Azhary RA. A 10-year retrospective study on palladium sensi-
tivity. Dermatitis 2009;20:208–13.

38] Forte G, Petrucci F, Bocca B. Metal allergens of growing significance: epidemiol-
ogy, immunotoxicology, strategies for testing and prevention. Inflamm Allergy
Drug Targets 2008;7:145–62.

39] Faurschou A, Menné T, Johansen JD, Thyssen JP. Metal allergen of the 21st cen-
tury – a review on exposure, epidemiology and clinical manifestations of Pd
allergy. Contact Dermat 2011;64:185–95.

40] Wataha JC, Lockwood PE, Frazier KB, Khajotia SS. Effect of toothbrushing on
elemental release from dental casting alloys. J Prosthodont 1999;8:245–51.

41] Eisler R. Mammalian sensitivity to elemental gold (Au degrees). Biol Trace Elem
Res  2004;100:1–18.

42] Kean WF,  Forestier F, Kassam Y, Buchanan WW,  Rooney PJ. The history of gold
therapy in rheumatoid disease. Semin Arthritis Rheum 1985;14:180–6.

43] Fisher AA. Possible combined nickel and gold allergy. Am J Contact Dermat
1992;3:52.

44] Ahnlide I, Ahlgren C, Björkner B, Bruze M,  Lundh T, Möller H, et al. Gold con-
centration in blood in relation to the number of gold restorations and contact
allergy to gold. Acta Odontol Scand 2002;60:301–5.

45] Möller H. Dental gold alloys and contact allergy. Contact Dermat 2002;47:63–6.
46] Schaffran RM,  Storrs FJ, Schalock P. Prevalence of gold sensitivity in asymp-

tomatic individuals with gold dental restorations. Am J Contact Dermat
1999;10:201–6.

47] Vamnes JS, Morken T, Helland S, Gjerdet NR. Dental gold alloys and contact
hypersensitivity. Contact Dermat 2000;42:128–33.

48] Nielsen NH, Linneberg A, Menné T, Madsen F, Frølund L, Dirksen A, et al. Allergic
contact sensitisation in an adult Danish population: two cross-sectional sur-
veys eight years apart (the Copenhagen Allergy Study). Acta Derm Venereol
2001;81:31–4.

49] Uter W,  Hegewald J, Aberer W,  Ayala F, Bircher AJ, Brasch J, et al. The
Please cite this article in press as: Stejskal V, et al. Increased freque
connective tissue disease. J Trace Elem Med  Biol (2015), http://dx.doi.

European standard series in 9 European countries, 2002/2003 – first results
of  the European Surveillance System on Contact Allergies. Contact Dermat
2005;53:136–45.

50] Dotterud LK, Falk ES. Metal allergy in north Norwegian schoolchildren and its
relationship with ear piercing and atopy. Contact Dermat 1994;31:308–13.

[

[

 PRESS
edicine and Biology xxx (2015) xxx–xxx 7

51] Pizzutelli S. Systemic nickel hypersensitivity and diet: myth or reality? Eur Ann
Allergy Clin Immunol 2011;43:5–18.

52] Hansen SR, Kroon S. Patch testing and nickel allergy (in Norwegian). Tidsskr
Nor Laegeforen 2008;128:433–5.

53] Forsell M,  Marcusson JA, Carlmark B, Johansson O. Analysis of the metal content
of  in vivo-fixed dental alloys by means of a simple office procedure. Swed Dent
J  1997;21:161–8.

54] Schäfer T, Böhler E, Ruhdorfer S, Weigl L, Wessner D, Filipiak B, et al. Epidemi-
ology of contact allergy in adults. Allergy 2001;56:1192–6.

55] Brown VJ. Metals in lip products: a cause for concern? Environ Health Perspect
1992;72:456–60.

56] ESSCA Writing Group. The European Surveillance System of Contact Allergies
(ESSCA): results of patch testing the standard series, 2004. J Eur Acad Dermatol
Venereol 2008;22:174–81.

57] Smith-Sivertsen T, Dotterud LK, Lund E. Nickel allergy and its relationship with
local nickel pollution, ear piercing, and atopic dermatitis: a population-based
study from Norway. J Am Acad Dermatol 1999;40(5 Pt 1):726–35.

58] Nielsen NH, Menné T. Allergic contact sensitisation in an unselected Dan-
ish population. The Glostrup Allergy Study, Denmark. Acta Derm Venereol
1992;72:456–60.

59] Al-Mogairen SM,  Meo  SA, Al-Arfaj AS, Hamdani M,  Husain S, Al-Mohimed B,
et  al. Nickel-induced allergy and contact dermatitis: does it induce autoimmu-
nity and cutaneous sclerosis? An experimental study in Brown Norway rats.
Rheumatol Int 2010;30:1159–64.

60] Regland B, Zachrisson O, Stejskal V, Gottfries C. Nickel allergy is found in a
majority of women with chronic fatigue syndrome and muscle pain. J Chronic
Fatigue Syndr 2001;8:57–65.

61] Stejskal V, Öckert K, Bjørklund G. Metal-induced inflammation triggers
fibromyalgia in metal-allergic patients. Neuro Endocrinol Lett 2013;34:559–65.

62] Cundy TP, Antoniou G, Sutherland LM,  Freeman BJ, Cundy PJ. Serum titanium,
niobium, and aluminum levels after instrumented spinal arthrodesis in chil-
dren. Spin (Phila Pa 1976) 2013;38:564–70.

63] Urban RM,  Tomlinson MJ,  Hall DJ, Jacobs JJ. Accumulation in liver and spleen of
metal particles generated at nonbearing surfaces in hip arthroplasty. J Arthro-
plasty 2004;19:94–101.

64] Lucas G, Bollini G, Jouve JL, de Gauzy JS, Accadbled F, Lascombes P, et al.
Complications in pediatric spine surgery using the vertical expandable pros-
thetic titanium rib: the French experience. Spine (Phila Pa 1976) 2013;38:
E1589–99.

65] Müller K, Valentine-Thon E. Hypersensitivity to titanium: clinical and labora-
tory evidence. Neuro Endocrinol Lett 2006;27(Suppl. 1):31–5.

66] Chan E, Cadosch D, Gautschi OP, Sprengel K, Filgueira L. Influence of metal ions
on  human lymphocytes and the generation of titanium-specific T-lymphocytes.
J  Appl Biomater Biomech 2011;9:137–43.

67] Thomas P, Bandl WD,  Maier S, Summer B, Przybilla B. Hypersensitivity to
titanium osteosynthesis with impaired fracture healing, eczema, and T-cell
hyperresponsiveness in vitro: case report and review of the literature. Contact
Dermat 2006;55:199–202.

68] Evrard L, Waroquier D, Parent D. Allergies to dental metals. Titanium: a new
allergen (in French). Rev Med  Brux 2010;31:44–9.

69] Schuh A, Thomas P, Kachler W,  Göske J, Wagner L, Holzwarth U,  et al. Allergic
potential of titanium implants (in German). Orthopade 2005;34:327–8, 330–3.

70] Ajay V, Sabane K, Tejas. Hypersensitivity to titanium: a less explored area of
research. J Indian Prosthodont Soc 2012;12(4):201–7.

71] Seno K, Ohno J, Ota N, Hirofuji T, Taniguchi K. Lupus-like oral mucosal lesions in
mercury-induced autoimmune response in Brown Norway rats. BMC  Immunol
2013;14:47.

72] Federmann M, Morell B, Graetz G, Wyss M,  Elsner P, von Thiessen R, et al. Hyper-
sensitivity to molybdenum as a possible trigger of ANA-negative systemic lupus
erythematosus. Ann Rheum Dis 1994;53:403–5.

73] Güner E, Kalkan G, Meral E, Baykır M.  The triggering role of allergic
contact dermatitis in discoid lupus erythematosus. Cutan Ocul Toxicol
2013;32(September):194–9.

74] Kusaka Y. Occupational diseases caused by exposure to sensitizing metals (in
Japanese). Sangyo Igaku 1993;35:75–87.

75] Chikanza IC, Petrou P, Kingsley G, Chrousos G, Panayi GS. Defective hypothala-
mic  response to immune and inflammatory stimuli in patients with rheumatoid
arthritis. Arthritis Rheum 1992;35:1281–8.

76] Ramakrishnan M,  Kinsey BM,  Singh RA, Kosten TR, Orson FM.  Hapten opti-
mization for cocaine vaccine with improved cocaine recognition. Chem Biol
Drug Des 2014;84:354–63.

77] Firestein GS. Rheumatoid arthritis. In: Kelley G, Harris L, Ruddy P, Sledge J, edit-
ncy of delayed type hypersensitivity to metals in patients with
org/10.1016/j.jtemb.2015.01.001

ors. Textbook of rheumatology. Philadelphia: WB  Saunders; 1997. p. 851–88.
78] Aruoma OI, Kaur H, Halliwell B. Oxygen free radicals and human diseases. J R

Soc  Health 1991;111:172–7.
79] Parnham M,  Blake D. Antioxidants as anti-rheumatics. Agents Actions Suppl

1993;44:189–95.

dx.doi.org/10.1016/j.jtemb.2015.01.001
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0505
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0510
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0515
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0515
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0515
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0515
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0515
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0515
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0515
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0515
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0515
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0515
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0515
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0515
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0515
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0515
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0515
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0515
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0515
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0515
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0515
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0515
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0515
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0515
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0515
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0515
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0515
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0515
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0520
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0525
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0525
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0525
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0525
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0525
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0525
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0525
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0525
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0525
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0525
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0525
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0525
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0525
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0525
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0525
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0525
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0525
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0530
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0535
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0535
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0535
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0535
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0535
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0535
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0535
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0535
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0535
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0535
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0535
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0535
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0535
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0535
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0535
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0535
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0535
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0535
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0535
http://www.socscistatistics.com/tests/ztest
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0545
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0545
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0545
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0545
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0545
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0545
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0545
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0545
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0545
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0545
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0545
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0545
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0545
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0545
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0545
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0545
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0545
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0550
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0550
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0550
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0550
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0550
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0550
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0550
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0550
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0550
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0550
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0550
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0550
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0550
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0550
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0550
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0550
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0550
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0550
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0550
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0550
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0555
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0555
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0555
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0555
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0555
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0555
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0555
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0555
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0555
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0555
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0555
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0555
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0555
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0555
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0555
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0555
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0555
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0555
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0555
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0555
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0560
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0560
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0560
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0560
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0560
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0560
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0560
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0560
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0560
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0560
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0560
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0560
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0560
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0560
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0560
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0560
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0560
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0560
http://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/DentalProducts/DentalAmalgam/ucm171094.htm
http://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/DentalProducts/DentalAmalgam/ucm171094.htm
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0570
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0575
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0580
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0580
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0580
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0580
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0580
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0580
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0580
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0580
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0580
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0580
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0580
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0580
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0580
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0580
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0580
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0580
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0585
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0585
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0585
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0585
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0585
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0585
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0585
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0585
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0585
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0585
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0585
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0585
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0585
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0585
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0585
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0585
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0585
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0585
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0585
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0585
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0585
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0585
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0585
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0585
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0585
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0585
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0590
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0595
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0595
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0595
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0595
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0595
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0595
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0595
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0595
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0595
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0595
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0595
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0595
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0595
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0595
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0595
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0595
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0595
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0595
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0595
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0595
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0595
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0595
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0595
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0600
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0600
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0600
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0600
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0600
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0600
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0600
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0600
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0600
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0600
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0600
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0600
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0600
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0600
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0600
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0600
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0605
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0605
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0605
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0605
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0605
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0605
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0605
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0605
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0605
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0605
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0605
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0605
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0605
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0605
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0605
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0605
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0605
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0605
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0605
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0605
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0605
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0605
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0605
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0605
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0610
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0610
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0610
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0610
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0610
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0610
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0610
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0610
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0610
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0610
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0610
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0610
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0610
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0615
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0620
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0620
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0620
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0620
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0620
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0620
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0620
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0620
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0620
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0620
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0620
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0620
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0620
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0625
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0625
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0625
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0625
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0625
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0625
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0625
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0625
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0625
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0625
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0625
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0625
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0625
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0625
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0625
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0625
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0625
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0625
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0625
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0625
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0625
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0625
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0625
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0625
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0625
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0630
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0630
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0630
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0630
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0630
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0630
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0630
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0630
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0630
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0630
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0630
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0630
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0630
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0630
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0630
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0630
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0630
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0630
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0630
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0635
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0640
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0645
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0645
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0645
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0645
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0645
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0645
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0645
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0645
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0645
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0645
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0645
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0645
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0645
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0645
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0645
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0645
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0645
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0645
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0645
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0645
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0645
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0645
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0645
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0650
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0650
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0650
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0650
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0650
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0650
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0650
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0650
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0650
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0650
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0650
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0650
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0650
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0650
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0650
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0650
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0650
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0650
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0655
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0655
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0655
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0655
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0655
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0655
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0655
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0655
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0655
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0655
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0655
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0655
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0655
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0655
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0655
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0655
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0655
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0660
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0665
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0665
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0665
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0665
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0665
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0665
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0665
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0665
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0665
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0665
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0665
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0665
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0665
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0665
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0665
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0665
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0665
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0665
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0665
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0665
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0665
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0665
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0665
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0665
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0665
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0670
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0670
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0670
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0670
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0670
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0670
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0670
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0670
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0670
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0670
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0670
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0670
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0670
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0670
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0670
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0670
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0675
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0680
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0685
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0685
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0685
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0685
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0685
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0685
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0685
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0685
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0685
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0685
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0685
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0685
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0685
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0685
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0685
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0685
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0685
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0685
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0685
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0685
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0685
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0685
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0685
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0685
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0690
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0695
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0700
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0700
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0700
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0700
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0700
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0700
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0700
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0700
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0700
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0700
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0700
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0700
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0700
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0700
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0700
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0700
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0700
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0700
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0700
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0705
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0710
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0715
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0720
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0720
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0720
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0720
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0720
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0720
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0720
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0720
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0720
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0720
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0720
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0720
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0720
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0720
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0720
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0720
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0720
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0720
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0720
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0725
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0730
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0735
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0735
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0735
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0735
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0735
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0735
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0735
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0735
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0735
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0735
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0735
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0735
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0735
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0735
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0735
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0735
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0735
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0735
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0735
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0735
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0735
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0735
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0740
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0745
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0745
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0745
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0745
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0745
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0745
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0745
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0745
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0745
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0745
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0745
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0745
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0745
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0745
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0745
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0745
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0745
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0745
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0745
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0745
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0745
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0750
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0750
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0750
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0750
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0750
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0750
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0750
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0750
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0750
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0750
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0750
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0750
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0750
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0750
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0750
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0750
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0750
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0750
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0750
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0750
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0750
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0750
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0750
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0750
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0750
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0755
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0760
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0760
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0760
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0760
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0760
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0760
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0760
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0760
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0760
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0760
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0760
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0760
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0760
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0760
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0760
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0760
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0760
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0760
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0760
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0760
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0760
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0760
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0760
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0760
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0760
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0765
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0765
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0765
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0765
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0765
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0765
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0765
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0765
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0765
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0765
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0765
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0765
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0765
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0765
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0765
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0765
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0765
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0770
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0775
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0780
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0780
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0780
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0780
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0780
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0780
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0780
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0780
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0780
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0780
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0780
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0780
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0780
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0780
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0780
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0780
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0780
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0780
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0780
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0780
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0780
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0780
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0780
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0780
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0780
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0780
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0785
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0785
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0785
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0785
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0785
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0785
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0785
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0785
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0785
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0785
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0785
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0785
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0785
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0785
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0785
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0785
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0785
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0785
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0785
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0790
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0790
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0790
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0790
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0790
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0790
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0790
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0790
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0790
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0790
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0790
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0790
http://refhub.elsevier.com/S0946-672X(15)00002-4/sbref0790

	Increased frequency of delayed type hypersensitivity to metals in patients with connective tissue disease
	Introduction
	Materials and methods
	Patients and controls
	DTH testing (LTT-MELISA test)
	Statistical evaluation

	Results
	Mercury
	Palladium
	Gold
	Nickel
	Titanium

	Discussion
	Mercury
	Palladium
	Gold
	Nickel
	Titanium

	Conclusion
	Conflict of interest
	References


