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Objective: To evaluate the safety and efficacy of oral N-acetylcysteine (NAC) on digital micro-

circulation blood flow in patients with Raynaud’s phenomenon (RP) secondary to systemic

sclerosis (SSc).

Methods: This was a randomized, double-blind, placebo-controlled trial in which 42 patients

with SSc received oral NAC at a dose of 600 mg tid (21 patients, mean age 45.6 ± 9.5 years)

or  placebo (21 patients, mean age 45.0 ± 12.7 years) for four weeks. The primary endpoint

was the change in cutaneous microcirculation blood flow before and after cold stimulation

measured by laser Doppler imaging (LDI) at weeks 0 and 4. The frequency and severity of RP

and the number of digital ulcers were also measured at weeks 0 and 4. The adverse events

were  recorded in the fourth week.

Results: There was no significant change in digital blood flow assessed by LDI before or

after cold stimulus after four weeks of NAC or placebo. Both groups showed significant

improvement in the frequency and severity of RP attacks, with no difference between the

two  groups. At the end of the study, the placebo group had three digital ulcers, while the NAC

group showed no ulcers. NAC was well tolerated and no patient discontinued the treatment.

Conclusions: NAC orally at a dose of 1800 mg/day showed no vasodilator effect on hands’
microcirculation after four weeks of treatment in patients with RP secondary to SSc.
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N-acetilcisteína  oral  no  tratamento  do  fenômeno  de  Raynaud  secundário
à  esclerose  sistêmica:  Ensaio  clínico  randomizado,  placebo-controlado  e
duplo-cego
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N-acetilcisteína

Tratamento

r  e  s  u  m  o

Objetivo: Avaliar a segurança e a eficácia da N-acetilcisteína (NAC) por via oral sobre o

fluxo  sanguíneo da microcirculação digital em pacientes com fenômeno de Raynaud (FRy)

secundário à esclerose sistêmica (ES).

Métodos: Este foi um estudo randomizado, duplo-cego e placebo-controlado, no qual 42

pacientes com ES receberam NAC oral na dose de 600 mg, três vezes ao dia (21 pacientes,

idade média 45,6 ± 9,5 anos) ou placebo (21 pacientes, idade média 45,0 ± 12,7 anos) durante

quatro semanas. O desfecho primário do estudo foi: melhora no fluxo sanguíneo da

microcirculação  cutânea antes e após estímulo frio avaliado pelo laser Doppler imaging (LDI)

nas semanas 0 e 4. A frequência e a gravidade do FRy e o número de úlceras digitais tam-

bém  foram avaliados nas semanas 0 e 4. Os efeitos adversos foram registrados na quarta

semana.

Resultados: Não houve mudança significativa no fluxo sanguíneo digital avaliado pelo LDI

antes ou depois do estímulo frio após quatro semanas de NAC ou placebo. Ambos os gru-

pos apresentaram melhora significativa na frequência e gravidade dos ataques de FRy, sem

diferença  entre os dois. O grupo placebo apresentou três úlceras digitais enquanto o grupo

NAC  não apresentou úlceras ao final do estudo. NAC foi bem tolerada e nenhum paciente

descontinuou o tratamento.

Conclusões: NAC por via oral na dose de 1.800 mg/dia não demonstrou efeito vasodilatador

sobre a microcirculação das mãos após quatro semanas de tratamento em pacientes com

FRy  secundário à ES.

© 2014 Elsevier Editora Ltda. Todos os direitos reservados.
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ystemic sclerosis (SSc) is a systemic autoimmune dis-
ase characterized by microvascular damage and fibrosis of
kin and internal organs. Raynaud’s phenomenon (RP) is
ne of the most common and earliest manifestations of
Sc. It is characterized clinically by reversible episodes of
asospasm, usually limited to the hands and/or feet, and trig-
ered by exposure to cold or emotional stress. In patients
ith RP secondary to SSc, not only functional abnormalities
ut also structural changes are present in the microcir-
ulation, making the vasospastic events more  severe and
ossibly leading to complications such as ulceration or tissue
ecrosis.1

The pharmacological treatment of the peripheral vascular
isease secondary to SSc includes the use of vasodilators such
s calcium channel blockers, nitrates and prostanoids, and
asoconstriction inhibitors such as endothelin receptor antag-
nists and �-adrenergic blockers. These agents reduce the
requency and severity of RP in patients with SSc.2–5 However,
hey are not always completely effective and new therapeutic
ptions are desirable.

Oxidative stress mediated by an increased activity of free
adicals has been implicated in the pathogenesis and progres-

6,7
ion of SSc. Repeated episodes of ischemia and reperfusion
bserved in these patients cause activation of endothelial
ells, an imbalance in the relation between vasoconstric-
or and vasodilator substances and an increase in reactive
oxygen species and other toxic products. This cascade of
events contributes significantly to the vascular damage asso-
ciated with the disease and can also activate fibroblasts and
immune cells.6,8

N-Acetylcysteine (NAC) is a thiol-containing compound
(containing sulfhydryl) with a powerful antioxidant action.
As a source of sulfhydryl groups in cells, NAC directly fights
against free radicals through its interaction with the hydroxyl
radical and hydrogen peroxide.9 NAC also acts indirectly by
inducing the synthesis of glutathione, whose main function is
the removal of free radicals and the defense against oxidative
stress.9–11 Due to these properties, NAC has been used not only
as a mucolytic agent in a variety of respiratory diseases, but
also in other conditions characterized by a reduced level of glu-
tathione and by oxidative stress. NAC was shown to improve
the microcirculation blood flow in smokers and promote
coronary vasodilation, besides increasing the endothelium-
dependent peripheral dilation in patients undergoing cardiac
catheterization and improving the endothelial function in
dialysis patients.10,12–14

In patients with SSc, some open studies on high-dose
intravenous (IV) NAC showed a significant improvement in
blood perfusion and reduction in the frequency and sever-
ity of RP and in the number of active digital ulcers after
its administration.15–17 However, the IV route in continuous

infusion and the high cost of this treatment considerably
restrict its use. Only one clinical trial evaluated oral NAC in
patients with SSc, but the vascular involvement has not been
evaluated.18
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The present study aimed to evaluate the safety and efficacy
of oral N-acetylcysteine on digital cutaneous microcirculation
blood flow monitoring by laser Doppler imaging, and on clin-
ical symptoms of RP in patients presenting RP secondary to
SSc.

Materials  and  methods

Patients

Forty-two patients diagnosed according to the American Col-
lege of Rheumatology classification criteria for SSc (1980),19

or the LeRoy and Medger criteria for early SSc (2001) were
selected.20 Our patients were consecutively recruited from
the Systemic Sclerosis Outpatient Clinic, Hospital São Paulo
(UNIFESP). Inclusion criteria were age ≥18 years, at least six
RP attacks per week, nail fold capillaroscopy with SD (scle-
roderma) pattern, disease duration ≤4 years from the first
typical sign and symptom of SSc, excluding RP. Exclusion
criteria were presence of active digital ulceration, current
smoking, occupational exposure to cold environments and
vibrating agents, uncontrolled hypertension or diabetes mel-
litus, and clinical evidence of proximal peripheral arterial
disease. Three days before their inclusion in the study,
patients discontinued oral vasodilators. Other medications
remained unchanged throughout the study. All subjects
completed a written informed consent obtained in accor-
dance with the Declaration of Helsinki. The study was
approved by the Ethics Committee of UNIFESP, and was reg-
istered in the Australian New Zealand Clinical Trials Registry
(ACTRN12610000114044).

Study  design

This was a randomized, double-blind, placebo-controlled
study conducted in 2009. To minimize the temperature varia-
tion, the inclusion of patients was interrupted during summer
(January–March and December). Patients were randomized to
receive 600 mg  N-acetylcysteine or placebo in an identical cap-
sule three times a day for four weeks. Randomization and
blinding were performed by a staff member who was not par-
ticipating in the study. Patients were evaluated at three time
points: one screening visit (one or two weeks before random-
ization), at week 0 (randomization) and after four weeks of
treatment.

Outcomes

The primary outcome was the change in digital cutaneous
microcirculation blood flow using laser Doppler imaging (LDI)
at time points 0 and after four weeks of NAC or placebo use.
Secondary outcomes were the number of digital ulcers in the
final evaluation and changes in the frequency and severity of

RP attacks at 0 time point compared to week 4. Adverse events
were recorded in the fourth week.
 0 1 4;5 4(6):452–458

Evaluation  of  digital  cutaneous  microcirculation  blood  flow
by laser  Doppler  imaging  before  and  after  cold  stimulus

After acclimatization for 60 min  in a laboratory under con-
stant temperature of 24 ± 1 ◦C, the blood flow of the dorsum of
the distal phalanx of the four fingers of the left hand (exclud-
ing the thumb) was evaluated with the use of a laser Doppler
imaging unit (Moor LDI-VR, Moor Instruments, Axminster, UK)
before and after cold stimulus (CS) exposure. All subjects were
seated with the left arm placed on a flat surface at heart level.
This device uses a low-power (2.0 mW)  helium–neon red laser
emission system operating at a wavelength of 633 nm with
approximately 1 mm of penetration into the skin surface. The
laser beam is directed to a selected area of skin by means of
a mirror system located at a distance of 40 cm from the skin
surface at an angle of 45◦. All images were taken with a res-
olution of 256 × 256 pixels and speed of 4 pixels/millisecond
with an acquisition time of 3 min  and 15 s for each image
(area of 10.4 cm × 16.2 cm). The blood flow of the dorsum of
the four fingers was determined by establishing four regions
of interest (ROI) on each finger, defined as an area encompass-
ing the proximal interphalangeal joint and including the nail
bed. The blood flow in the selected area was determined with
the aid of the software MoorLDI V5.2 and expressed in arbi-
trary perfusion units (PU) in relation to an internal calibration
standard device which is directly proportional to the product
of the mean velocity by the concentration of blood cells. Mean
fingertip blood flow (FBF) of four digits was considered for anal-
ysis. After measuring baseline FBF, patients underwent a cold
stimulus (CS) (submersion of both hands in water at 15 ◦C for
1 min) (UNITEMP 116, Fanem, Brazil). Then, after CS the FBF
was monitored for 30 min, including the time points: 1 min
(T1), 4 min  and 15 s (T4) 10 min  and 45 s (T10), 17 min  and 15 s
(T17), 20 min  and 30 s (T20) and 27 min  (T27) after CS.

Clinical  evaluation

The frequency and severity of RP attacks were recorded daily
on a standard log book completed by the patient during the
week previous to week 0 and during week 4. Patients were
instructed to immediately record the event and the attack
severity (in a scale with 0–10 range) whenever an RP attack
occurred. The number of digital ulcers was recorded at base-
line (week 0) and at the end of week 4. Adverse events were
also recorded in week 4.

Statistical  analysis

All results were expressed as mean ± standard deviation (SD).
For comparison between placebo and NAC groups, the paired
Student t test, Mann–Whitney test or chi-squared test were
used. To compare the values of LDI and of severity and fre-
quency of RP over time, ANOVA with repeated measures was
used. For all analyses, the significance value <0.05 was con-
sidered. The statistical analysis was performed using SPSS

statistical software (version 15.0 for Windows, SPSS Inc.,
Chicago, IL).
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esults

emographic  data

f the 42 patients with SSc included, 21 received oral NAC
mean age 45.6 ± 9.5 years) and 21 received placebo (mean
ge 45.0 ± 12.7 years) (Table 1). Seven patients (16.6%) had an
arly form of SSc according to LeRoy and Medsger criteria,20 14
33.3%) limited cutaneous disease, and 21 (50%) diffuse cuta-
eous disease. According to Table 1, there were no differences

n demographic and clinical characteristics between NAC and
lacebo groups. Before the start of the study, 28 patients were
aking calcium channel blockers (nifedipine or amlodipine),
ight were taking ACE inhibitors, and five were taking losartan.
here was no significant difference in age, gender, RP duration
nd disease duration among patients with diffuse cutaneous
orm, limited cutaneous form, and those with early SSc (data
ot shown).

igital  cutaneous  microcirculation  blood  flow  and  clinical
utcomes

here was no significant difference between NAC and placebo
roups in FBF values before (FBF 318.5 ± 204.5 vs. 224.5 ± 180.1
U, respectively, P = 0.122) and after (P = 0.432 for T1, P = 0.164
or T4, P = 0.269 for T10, P = 0.616 for T17, P = 0.344 for T20,

 = 0.150 for T27) cold stimulus on the baseline assessment.
here was no significant difference in FBF values measured
efore and in each time point after CS when comparing
he values of week 0 and week 4 in NAC group (Fig. 1A).
n placebo group, there was no significant difference in FBF

efore and in each time point after CS when weeks 0 and

 were compared (Fig. 1B). When patients with diffuse cuta-
eous, limited cutaneous and early SSc forms were evaluated

n separate groups, also there was no significant difference in

Table 1 – Clinical and demographic characteristics of patients w

N-acetyilcystein

Age (years) 45.6 ±
Gender M/F 21/0 

Classification 

Diffuse 9 

Limited 8 

Early 4 

Duration of RP (years) 5.5 ± 1
Disease duration (years) 2.5 ± 1
ANA 17 

Microscars, resorption or digital amputation 8 

Treatment of RP before inclusion
Calcium channel blocker 16 

ACE inhibitor 3  

Losartan 2 

Sildenafil 1 

Pentoxifylline 2 

RP, Raynaud phenomenon; ANA, positive antinuclear antibodies by indire
enzyme.
 4;5 4(6):452–458 455

FBF values after the treatment with NAC or placebo (data not
shown).

Both groups showed significant improvement in the fre-
quency and severity of RP attacks after four weeks of treatment
(Table 2), with no significant difference between the two
groups. The mean reduction in the frequency of RP attacks per
week was 5.9 in placebo group and 5.1 in NAC group (P = 0.865).
The mean reduction in severity of RP attacks was 1.7 in placebo
group and 3.0 in NAC group (P = 0.074). In the same line, there
was no significant difference in the frequency of RP attacks
(P = 0.428) and RP severity (P = 0.716) between NAC and placebo
groups at baseline. Placebo group presented three new digital
ulcers after four weeks of treatment, while NAC group showed
no new ulcerations (Table 2).

Oral NAC was generally well tolerated, two  patients had
epigastric pain and a third exhibited an increase in menstrual
flow. At the end of four weeks, no patient had discontinued the
treatment. There were no adverse events in placebo group.

Discussion

This was the first double-blind placebo-controlled study to
evaluate the efficacy of oral N-acetylcysteine for the treat-
ment of RP secondary to SSc. Laser Doppler imaging, a method
that allows an objective measure of the microvascular blood
flow, was used to assess the response to treatment.12 After
four weeks, there was no significant change in fingertips blood
flow before or after cold stimulus, both in NAC group and in
placebo group. Interestingly, both groups showed significant
improvement in RP attacks’ frequency and in severity of RP,
confirming the contribution of the placebo effect in clinical

22,23
trials on patients with RP. NAC was safe and well tolerated
by almost all patients.

Several alternatives are suggested for the treatment of
RP secondary to SSc.4,5,23,24 Conventional vasodilator drugs

ith SSc.

e Group (n = 21) Placebo Group (n = 21) P

 9.5 45.0 ± 12.7 0.863
20/1 1.000

0.350
12
6
3

.9 4.9 ± 1.6 0.275

.2 2.8 ± 1.3 0.442
14 0.392
6 0.578

12 –
5 –
3 –
0 –
2 –

ct immunofluorescence on HEp-2 cells; ACE, angiotensin converting
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Fig. 1 – Mean fingertips blood flow in four phalanges (FBF) measured at baseline (week 0) and after four weeks of treatment
with N-acetylcysteine (A) or placebo (B) before and at different time points after cold stimulus. P values correspond to a

comparison between week 0 and week 4.

such as calcium channel blockers, �-adrenergic inhibitors,
angiotensin converting enzyme (ACE) inhibitors, angiotensin
receptor blockers, phosphodiesterase inhibitors, and nitrates
(usually topical) are currently used for the treatment of Ray-
naud’s phenomenon with heterogeneous results.23–25 More
recently, prostaglandin analogs and endothelin receptor
antagonists (bosentan) showed promising results in the treat-
ment and prevention of ischemic ulcers in SSc.2,26 However,
the IV route and the more  expensive costs limit the prescrip-
tion of these drugs for those patients with more  severe disease.

Despite considerable evidence that oxidative stress is
involved in the pathogenesis of SSc, few studies have eval-
uated the effects of oral antioxidants in the treatment of RP
secondary to SSc. Probucol, a powerful antioxidant, has led
to a reduction in the frequency and severity of RP attacks in
a study of 40 patients with primary and secondary RP.27 In
contrast, another study showed no benefit after 10 weeks of
treatment with a combination of antioxidants, micronutrients
and allopurinol, or after three weeks of vitamin E, in patients
with SSc.28

In conditions characterized by oxidative stress such as
smoking and heart disease and in clinical situations in which
glutathione levels are decreased, NAC appears to be effective
as a complementary therapy.9 In addition to its antioxidant
properties, oral NAC also appears to have vasodilator action
on the microvasculature, which could result in a beneficial
effect on vascular changes and on episodes of vasospasm in

patients with SSc. On the other hand, when added to standard
therapy, NAC was able to preserve the vital capacity and DLco
in patients with idiopathic pulmonary fibrosis.29

Table 2 – Number and severity of Raynaud’s phenomenon attac
weeks of treatment with N-acetylcysteine or placebo.

Placebo Group 

Week 0 Week 4 

Number of RP attacks/week 15.9 ± 12.7 10 ± 8.4 (−37%) 

RP severity 8.5 ± 2.0 6.8 ± 2.1 (−20%) 

Number of digital ulcers 0 3 
In SSc patients, high-dose intravenous NAC has been sug-
gested as a valuable and effective treatment for RP. The efficacy
and tolerability of a five-day continuous infusion of NAC
in high doses was evaluated in an open label study of 22
patients with SSc.15 There was a significant decrease in the
frequency and severity of RP attacks and in the number of
active ulcers after treatment. An improved digital perfusion,
evaluated by plethysmography after treatment, also occurred
in most patients.

More recently, two other studies have evaluated the effi-
cacy of long-term treatment with IV NAC in patients with SSc,
with positive results.16,17 In our hospital, we also conducted
a pilot study with high-dose IV NAC in three patients with
SSc and active ischemic ulcers of the extremities.30 Over the
course of two months, all patients showed a decrease in diam-
eter of at least one ulcer, and two of them showed complete
healing of an ulcer. The present study evaluated the efficacy
of oral NAC, instead of IV NAC. It is known that the intact NAC
molecule has a low oral bioavailability. Following an oral dose,
the majority of the NAC molecule is metabolized to other com-
pounds, such as cysteine and inorganic sulfite, and the greater
part of its activity and protective effects is credited to these
metabolites.9,31 However, we  cannot exclude that the lower
bioavailability of oral NAC might have influenced our results.

Our study has some limitations, such as its short duration
and small sample size. The dose of NAC used may also have
contributed to the observed lack of improvement in digital

blood flow. The dose of 1.8 g per day was the same used in
a clinical trial of oral NAC for the treatment of idiopathic pul-
monary fibrosis.29 The usual dosage of NAC as a mucolytic and

ks and number of digital ulcers before and after four

N-acetyilcysteine Group

P Week 0 Week 4 P

<0.000 12.3 ± 13.8 7.2 ± 4.5 (−41%) <0.000
<0.001 8.7 ± 1.1 5.7 ± 2.6 (−35%) <0.000

– 0 0 –
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ntioxidant agent in chronic obstructive pulmonary disease is
uch lower (generally 600 mg  per day). However, in other cir-

umstances, such as acetaminophen toxicity, the NAC dosage
s much higher.32

Our study was conducted before the publication of the new
CR/EULAR 2013 classification criteria for SSc.33 We  chose to

nclude patients with a diagnosis of early SSc according to
eRoy and Medsger criteria, aiming to include patients with
ecent disease in whom a possible effect of NAC might be more
mportant. Of the seven patients with early SSc, only three
ould meet the new ACR/EULAR 2013 criteria.

An important finding of this study was the improvement of
linical outcomes (number of attacks and RP severity) in both
roups after treatment with NAC or placebo. This fact confirms
he contribution of placebo effect in patients who are partic-
pants of clinical trials, which has been shown in previous
tudies in patients with RP.3,34–36 In this context, our results
einforce the need to use more  sensitive objective methods,
uch as LDI, for the evaluation of RP and of microcirculatory
lood flow in therapeutic trials. In a previous study conducted
y our group, the LDI technique proved to be a sensitive and
bjective method for the evaluation of digital blood flow in
atients with RP secondary to SSc.21 LDI has the advantage
f being a noninvasive method that allows the measurement
f blood perfusion over a wide area of skin surface, thereby
roviding more  reproducible results.21,37

The development of new digital ulcers is an important out-
ome in clinical trials on RP secondary to SSc. In the present
tudy, three patients in placebo group developed new digi-
al ulcers, while new ulcers were not observed in NAC group.
espite this favorable observation, the short duration of the
tudy and the small number of observed ulcers do not allow
efinitive conclusions about the ability of NAC to prevent the
evelopment of ulcers. Multicentric studies with a long-term
ollow-up are needed to better assess this issue.

In summary, the oral NAC dose of 1800 mg/day did not lead
o a significant improvement in digital cutaneous microcircu-
ation blood flow in this short-term study in patients with RP
econdary to SSc. Additional studies with a longer duration
f treatment and higher doses of NAC are needed to assess
hether oral NAC may promote some benefit as an antioxi-
ant therapy in the vascular involvement of SSc.

unding

his study was funded by the Fundação de Amparo à Pesquisa
o Estado de São Paulo (FAPESP 06/59073-3) and partly by
n auxiliary research and education grant of the Sociedade
rasileira de Reumatologia.

onflicts  of  interest

he authors declare no conflicts of interest.

 e  f  e  r  e  n  c  e  s
1. Herrick AL. Pathogenesis of Raynaud’s phenomenon.
Rheumatology (Oxford). 2005;44:587–96.

1

 4;5 4(6):452–458 457

2. Wigley FM, Wise RA, Seibold JR, McCloskey DA, Kujala G,
Medsger TA Jr, et al. Intravenous iloprost infusion in patients
with Raynaud phenomenon secondary to systemic sclerosis.
A  multicenter, placebo-controlled, double-blind study. Ann
Intern Med. 1994;120:199–206.

3. Thompson AE, Shea B, Welch V, Fenlon D, Pope JE.
Calcium-channel blockers for Raynaud’s phenomenon in
systemic sclerosis. Arthritis Rheum. 2001;44:1841–7.

4. Kowal-Bielecka O, Landewé R, Avouac J, Chwiesko S, Miniati I,
Czirjak L, et al. EULAR recommendations for the treatment of
systemic sclerosis: a report from the EULAR Scleroderma
Trials and Research Group (EUSTAR). Ann Rheum Dis.
2009;68:620–8.

5. Sampaio-Barros PD, Zimmermann AF, Müller C, de S, Borges
CT, Freire EA, Maretti GB, et al. Recommendations for the
management and treatment of systemic sclerosis. Rev Bras
Reumatol. 2013;53:258–75.

6. Herrick AL, Matucci Cerinic M. The emerging problem of
oxidative stress and the role of antioxidants in systemic
sclerosis. Clin Exp Rheumatol. 2001;19:4–8.

7. Servettaz A, Guilpain P, Goulvestre C, Chéreau C, Hercend C,
Nicco C, et al. Radical oxygen species production induced by
advanced oxidation protein products predicts clinical
evolution and response to treatment in systemic sclerosis.
Ann Rheum Dis. 2007;66:1202–9.

8. Sunderkötter C, Riemekasten G. Pathophysiology and clinical
consequences of Raynaud’s phenomenon related to systemic
sclerosis. Rheumatology (Oxford). 2006;45Suppl3:33–5.

9. Kelly GS. Clinical applications of N-acetylcysteine. Altern Med
Rev. 1998;3:114–27.

0. Andrews NP, Prasad A, Quyyumi AA. N-Acetylcysteine
improves coronary and peripheral vascular function. J Am
Coll Cardiol. 2001;37:117–23.

1. Fishbane S, Durham JH, Marzo K, Rudnick M.
N-Acetylcysteine in the prevention of radiocontrast-induced
nephropathy. J Am Soc Nephrol. 2004;15:251–60.

2. Yilmaz H, Sahin S, Sayar N, Tangurek B, Yilmaz M, Nurkalem
Z,  et al. Effects of folic acid and N-acetylcysteine on plasma
homocysteine levels and endothelial function in patients
with coronary artery disease. Acta Cardiol. 2007;62:579–85.

3. Sahin G, Yalcin AU, Akcar N. Effect of N-acetylcysteine on
endothelial dysfunction in dialysis patients. Blood Purif.
2007;25:309–15.

4. Lu Q, Bjorkhem I, Xiu RJ, Henriksson P, Freyschuss.
N-Acetylcysteine improves microcirculatory flow during
smoking: new effects of an old drug with possible benefits for
smokers. Clin Cardiol. 2001;24:511–5.

5. Sambo P, Amico D, Giacomelli R, Matucci-Cerinic M, Salsano F,
Valentini G, et al. Intravenous N-acetylcysteine for treatment
of  Raynaud’s phenomenon secondary to systemic sclerosis: a
pilot study. J Rheumatol. 2001;28:2257–62.

6. Salsano F, Letizia C, Proietti M, Rossi C, Proietti AR, Rosato E,
et al. Significant changes of peripheral perfusion and plasma
adrenomedullin levels in N-acetylcysteine long term
treatment of patients with sclerodermic Raynaud’s
phenomenon. Int J Immunopathol Pharmacol.
2005;18:7761–70.

7. Rosato E, Borghese F, Pisarri S, Salsano F. The treatment with
N-acetylcysteine of Raynaud’s phenomenon and ischemic
ulcers therapy in sclerodermic patients: a prospective
observational study of 50 patients. Clin Rheumatol.
2009;28:1379–84.

8. Furst DE, Clements PJ, Harris R, Ross M, Levy J, Paulus HE.
Measurement of clinical change in progressive systemic
sclerosis: a 1 year double-blind placebo-controlled trial of
N-acetylcysteine. Ann Rheum Dis. 1979;38:356–61.
9. Subcommittee for scleroderma criteria of the American
Rheumatism Association Diagnostic and Therapeutic Criteria
Committee. Preliminary criteria for the classification of

http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0005
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0010
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0015
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0020
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0025
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0030
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0035
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0040
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0045
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0050
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0055
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0060
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0065
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0070
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0075
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0080
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0085
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0090
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095


 o l . 2

2

2

2

2

2

2

2

2

2

2

3

3

3

3

3

3

3

458  r e v b r a s r e u m a t

systemic sclerosis (scleroderma). Arthritis Rheum.
1980;23:581–90.

0. LeRoy EC, Medsger TA Jr. Criteria for the classification of early
systemic sclerosis. J Rheumatol. 2001;28:1573–6.

1. Correa MJU, Andrade LEC, Kayser C. Comparison of laser
Doppler imaging, fingertip lacticemy test, and nailfold
capillaroscopy for assessment of digital microcirculation in
systemic sclerosis. Arthritis Res Ther. 2010;12:R157.

2. Wigley FM, Korn JH, Csuka ME, Medsger TA Jr, Rothfield NF,
Ellman M, et al. Oral iloprost treatment in patients with
Raynaud’s phenomenon secondary to systemic sclerosis:
multicenter, placebo-controlled, double-blind study. Arthritis
Rheum. 1998;41:670–7.

3. Herrick A. Diagnosis and management of scleroderma
peripheral vascular disease. Rheum Dis Clin North Am.
2008;34:89–114.

4. Chung L, Fiorentino D. Digital ulcers in patients with systemic
sclerosis. Autoimmun Rev. 2006;5:125–8.

5. Fries R, Shariat K, von Wilmowsky H, Böhm M. Sildenafil in
the  treatment of Raynaud’s phenomenon resistant to
vasodilatory therapy. Circulation. 2005;112:2980–5.

6. Korn JH, Mayes M, Matucci Cerinic M, Rainisio M, Pope J,
Hachulla E, et al. Digital ulcers in systemic sclerosis:
prevention by treatment with bosentan, an oral
endothelin receptor antagonist. Arthritis Rheum.
2004;50:3985–93.

7. Denton CP, Bunce TD, Dorado MB, Roberts Z, Wilson H, Howell
K,  et al. Probucol improves symptoms and reduces
lipoprotein oxidation susceptibility in patients with
Raynaud’s phenomenon. Rheumatology. 1999;38:
309–15.
8. Herrick AL, Hollis S, Schofield D, Rieley F, Blann A, Griffin K,
et  al. A double-blind placebo-controlled trial of antioxidant
therapy in limited cutaneous systemic sclerosis. Clin Exp
Rheumatol. 2000;18:349–56.

3

 0 1 4;5 4(6):452–458

9. Demdts M, Behr J, Buhl R, Costabel U, Dekhuijzen R, Jansen
HM, et al. High-dose acetylcysteine in idiopathic pulmonary
fibrosis. N Engl J Med. 2005;353:2229–42.

0. Kayser C, Luz KR, Rocha LF, Andrade LEC. Relato de caso
tratamento de pacientes com úlceras isquêmicas secundárias
à  esclerose sistêmica com N-acetilcisteína endovenosa. Rev
Bras Reumatol. 2006;46:148–52.

1. Olsson B, Johansson M, Gabrielsson J, Bolme P.
Pharmacokinetics and bioavailability of reduced and oxidized
N-acetylcysteine. Eur J Clin Pharmacol. 1988;34:77–82.

2. Smilkstein MJ, Knapp GL, Kulig KW, Rumack BH. Efficacy of
oral N-acetylcysteine in the treatment of acetaminophen
overdose. Analysis of the national multicenter study (1976 to
1985). N Engl J Med. 1988;319:1557–62.

3. Van den Hoogen F, Khanna D, Fransen J, Johnson SR, Baron M,
Tyndall A, et al. 2013 classification criteria for systemic
sclerosis: an American college of rheumatology/European
league against rheumatism collaborative initiative. Ann
Rheum Dis. 2013;72:1747–55.

4. Hummers LK, Wigley FM. Management of Raynaud’s
phenomenon and digital ischemic lesions in scleroderma.
Rheum Dis Clin North Am. 2003;29:293–313.

5. Black CM, Halkier-Sørensen L, Belch JJ, Ullman S, Madhok R,
Smit AJ, et al. Oral iloprost in Raynaud’s phenomenon
secondary to systemic sclerosis: a multicentre,
placebo-controlled, dose-comparison study. Br J Rheumatol.
1998;37:952–60.

6. Schiopu E, Hsu VM, Impens AJ, Rothman JA, McCloskey DA,
Wilson  JE, et al. Randomized placebo-controlled crossover
trial of tadalafil in Raynaud’s phenomenon secondary to
systemic sclerosis. J Rheumatol. 2009;36:2264–8.
7. Murray AK, Moore TL, Manning JB, Taylor C, Griffiths CE,
Herrick AL. Noninvasive imaging techniques in the
assessment of scleroderma spectrum disorders. Arthritis
Rheum. 2009;61:1103–11.

http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0095
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0100
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0105
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0110
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0115
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0115
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0115
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0115
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0115
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0115
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0115
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0115
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0115
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0115
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0115
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0115
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0115
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0115
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0115
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0115
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0115
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0115
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0115
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0115
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0115
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0115
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0115
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0115
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0115
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0115
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0120
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0120
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0120
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0120
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0120
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0120
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0120
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0120
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0120
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0120
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0120
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0120
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0120
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0120
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0120
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0120
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0120
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0120
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0120
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0120
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0120
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0120
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0120
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0120
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0120
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0125
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0130
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0135
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0140
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0145
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0150
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0155
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0160
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0165
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0170
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0175
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0180
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185
http://refhub.elsevier.com/S2255-5021(14)00140-0/sbref0185

	Oral N-acetylcysteine in the treatment of Raynaud's phenomenon secondary to systemic sclerosis: A randomized, double-blind...
	Introduction
	Materials and methods
	Patients
	Study design
	Outcomes
	Evaluation of digital cutaneous microcirculation blood flow by laser Doppler imaging before and after cold stimulus
	Clinical evaluation

	Statistical analysis
	Results
	Demographic data
	Digital cutaneous microcirculation blood flow and clinical outcomes

	Discussion
	Funding
	Conflicts of interest
	References


