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a  b s  t r a  c t

Objective: To analyse the  associations between urinary levels of IL-6 EGF, MCP-1 and TGF�1

and  clinical, biochemical and histopathological characteristics in patients with primary IgA

nephropathy and their ability to predict the extent of lesions of glomerular and/or interstitial

sclerosis.

Patients and methods: A  total of 58  patients with IgA nephropathy were studied. We deter-

mined the urine levels of IL-6, EGF, MCP-1, and TGF�1 at the time of diagnosis. The

extent of glomerular and interstitial fibrosis was analysed by quantitative morphome-

try  and kidney biopsies were classified according to the Oxford criteria. We  analysed

the  ability of these molecules to predict the extent of glomerular and interstitial fibrosis

lesions.

Results: IL-6, TGF�1 and MCP-1 were associated with focal glomerulosclerosis and interstitial

fibrosis extension but not  with the presence of mesangial, extracapillary or endocapillary

proliferation. EGF showed a  negative association with interstitial fibrosis. By categorising

patients according to the Oxford classification, patients with T1 and T2 scores had signifi-

cantly higher levels of IL-6, MCP-1, TGF-�1  and significantly lower levels of EGF than patients

with  T0  scores. By multiple regression and logistic regression analyses, the levels of MCP-1,
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IL-6 and EGF were independent predictors of the  fibrosis surface, after adjusting for age and

eGFR.

Conclusion: The urinary concentration of IL-6, EGF and MCP-1 provides additional infor-

mation that significantly improves the  estimation of the surface of interstitial fibrosis in

patients  with IgA nephropathy.

©  2017 Sociedad Española de  Nefrologı́a. Published by Elsevier España, S.L.U. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/

by-nc-nd/4.0/).

Valor  de  los  niveles  urinarios  de  interleucina  6,  factor  de crecimiento
epidérmico,  proteína  quimioatractante  de  monocitos  de tipo  1 y  factor  de
crecimiento  transformante  �1 para  la predicción  de  la extensión  de  las
lesiones  de  fibrosis  en  biopsias  de enfermos  con  nefropatía  IgA
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Objetivo: Analizar las asociaciones entre el  nivel urinario de  IL-6, EGF, MCP-1 y  TGF�1  y  las

características clínicas, bioquímicas y anatomopatológicas en enfermos con nefropatía IgA

primaria y  determinar su capacidad para realizar una  estimación de la extensión de las

lesiones  de esclerosis glomerular e  intersticial.

Pacientes y métodos: Se estudió a  58 enfermos con nefropatía IgA. Se determinaron los niveles

urinarios de IL-6, EGF, MCP-1 y TGF�1  en el momento del diagnóstico. Tras realizar un análisis

de  la extensión de  las lesiones renales mediante morfometría cuantitativa y mediante los

criterios de  Oxford, se analizó la capacidad de dichas moléculas para estimar la extensión

de  las lesiones glomerulares e intersticiales de fibrosis.

Resultados: La IL-6, MCP-1 y  TGF-�1 se asociaron a glomeruloesclerosis focal y  a  la exten-

sión de  la fibrosis intersticial, pero no a  la presencia de proliferación mesangial, intracapilar

o  extracapilar. EGF presentó una asociación negativa con la fibrosis intersticial. Al cate-

gorizar a  los enfermos según la clasificación de Oxford, los enfermos con scores T1  y  T2

presentaron niveles significativamente superiores de IL-6, MCP-1 y  TGF�1, y  niveles de EGF

significativamente inferiores que los enfermos con T0. Tanto mediante regresión múlti-

ple como mediante regresión logística, los niveles de MCP-1, IL-6 y  EGF fueron predictores

independientes de  la superficie de  fibrosis, tras ajustar por edad y FGe.

Conclusión: La determinación de la  concentración urinaria de IL-6, EGF y  MCP-1 proporciona

una  información adicional que mejora de forma significativa la estimación de la superficie

de  fibrosis intersticial.
©  2017 Sociedad Española de  Nefrologı́a. Publicado por  Elsevier España, S.L.U. Este es un

artı́culo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/

by-nc-nd/4.0/).

Introduction

Mesangial IgA nephropathy is  one of the most common pri-

mary nephropathies and has  a  very variable clinical course

that ranges from indolent forms to  those with rapidly pro-

gressive kidney failure.1–4 Approximately 20–25% of patients

go on to develop long-term chronic kidney failure. Poor prog-

nosis factors identified to date include the presence of kidney

failure, proteinuria that persistently remains above 1 g/day,

arterial hypertension and mesangial C4d deposits.5 The extent

of the glomerular and interstitial lesions has prognostic value

in untreated patients, but not in those who have undergone

treatment with glucocorticoids or other immunomodulators.6

At present, it is accepted that, after the mesangial deposi-

tion of IgA, the kidney lesion results from the activation of

the complement through either the alternative pathway, the

lectin pathway or  both.7 This process results in the generation

of various cytokines and growth factors that act as media-

tors of kidney damage, stimulating cell proliferation and an

increase in the production of the  mesangial matrix.7,8 There

are also data that indicate that the cytokines produced by the

mesangial cell may  lead to alterations in the structure and

function of the podocytes and proximal tubule cells, which

are  related to  the appearance of glomerulosclerosis and inter-

stitial fibrosis lesions.9–11 Of the different molecules that may

be  involved, interleukin-6 (IL-6),12–15 epidermal growth factor

(EGF),16–18 monocyte chemoattractant protein type 1 (MCP-

1)19–23 and transforming growth factor �1 (TGF�1)24 have been

the subject to detailed studies. The available data demonstrate

a  significant correlation between the urinary excretion and

the renal expression of IL-615 and EGF,15 as  well  as a signif-

icant correlation between urinary levels of IL-6,15,16 EGF,15,17,18

MCP-122,23 and TGF�124 and the extent of the interstitial fibro-

sis lesions and tubular atrophy. These data indicate that the

urinary levels of these cytokines and growth factors could
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provide functional information on the pathogenesis of the

kidney lesion or be indirect biomarkers of the  extent of the

glomerular and interstitial fibrosis.

Three independent studies have demonstrated that

the measurement of the urinary excretion of some of

these molecules could have prognostic value in IgA

nephropathy.15,17,18 In particular, it has been reported

that the IL-6:EGF15 ratio might be an indicator of progression

towards renal fibrosis and that the MCP-1:EGF ratio could

identify patients with a  greater risk of progression to chronic

kidney failure at the  time of diagnosis, irrespective of their

kidney function and initial urine protein.17,18 Moreover, the

potential prognostic value of urinary EGF excretion has also

been highlighted in  a  recent study that identified it as  an

independent predictor of progression in three cohorts of

patients with glomerular diseases.25 These data indicate that

measuring the urinary excretion of one or several of these

biomarkers could prove useful in clinical practice. However,

to date, no comparative study has  been conducted to analyse

which of these correlates best with renal fibrosis lesions.

The objective of this study was  to analyse the associations

between the urinary levels of IL-6, EGF, MCP-1 and TGF�1 and

the clinical, biochemical and anatomopathological character-

istics in patients with primary IgA nephropathy, and which

of these molecules helps to estimate with more  precision the

extent of glomerular or interstitial fibrosis lesions.

Patients  and  methods

A  total of 58  patients were studied, all had biopsy proven

idiopathic IgA nephropathy. At the  time of the kidney biopsy

and before initiating any treatment, the  clinical and demo-

graphic variables were recorded and determinations of serum

creatinine and the estimated glomerular filtration rate (eGFR)

were performed using the  CKD-EPI equation26 urinary sodium

excretion and the urine protein:creatinine ratio. The second-

void urine sample was  also obtained to measure IL-6, EGF,

MCP-1 and TGF�1 levels. In the urine samples, the presence

of pyuria was ruled out by means of urine sediment analy-

sis. Urine samples were centrifuged at 1500 × g for 10 min  and

stored at −80 ◦C until processing.

When the urine samples were obtained, none of the

patients were receiving treatment with angiotensin II recep-

tor antagonists, ACE inhibitors, combinations of both or

aldosterone antagonists. None of the  patients were treated

with steroids or other immunosuppressants, and no patient

received paricalcitol. The suitability of the 24 h collection

was assessed by comparing the total creatinine in the sam-

ple with the predicted creatinine: 28 − (0.2 × age) ×  kg in men

and 23.8 − (0.17 × age) × kg in women in mg/day.27 Creatinine

values were obtained using a  compensated IDMS-traceable

method (Hitachi Modular P-800 Roche Diagnostics, Berlin, Ger-

many).

Urinary levels of EGF, IL-6, MCP-1 and TGF�1  were measured

using commercial ELISA assays (Quantikine R&D Systems,

Minneapolis, USA) in accordance with the  manufacturer’s

instructions. To measure the total TGF�1 (latent + active),

the urine samples were diluted with four volumes of phos-

phate buffered saline solution and HCl was  added until a

pH of 2.5–2.0 was obtained. After 30 min  at room temper-

ature, the pH was readjusted to 7.4 with NaOH.28 All the

analyses were performed in duplicate and were calibrated

with purified standards and the manufacturers’ reference

serums. Intra-analysis precision was calculated by perform-

ing ten  determinations on the same plate of three samples

with known concentrations and were <5% for all molecules,

both at a  low and high concentration. Inter-analysis precision

was determined with ten determinations on different plates of

three samples with known concentrations, which were <6.8%

for all molecules, both at low and high concentrations. Urinary

concentrations were adjusted to  the creatinine concentration

and were expressed in pg/mg of creatinine (IL-6) or ng/mg of

creatinine (EGF, MCP-1 and TGFß1).

The study was performed in accordance with the principles

of the Declaration of Helsinki and was  approved by the hospi-

tal  Ethics Committee. All of the patients signed an informed

consent form.

Microscopic  evaluation  of  kidney  biopsies

The renal tissue was  embedded in paraffin, and 4 �m cuts

were performed, and subsequently stained with haematoxylin

and eosin, Masson’s trichrome, Periodic acid-Schiff and Jones’

stain. The immunofluorescence studies were performed on

frozen tissue samples, using antibodies against immunoglob-

ulins A, G and M,  fibrinogen and C3.

The number of glomeruli with mesangioproliferative

lesions and segmental sclerosis were recorded, along with

the presence of endo- and extracapillary proliferation and the

extent of the interstitial fibrosis by means of quantitative mor-

phometrics using an Olympus WCE2 automated analyser. The

kidney biopsies were also classified in accordance with the

Oxford international consensus document (2009).29

Statistical  analysis

Two means were compared using the Student’s t-test for

independent data. Proportions were compared using the chi-

squared test or the Fisher’s Exact test. Pearson’s correlation

coefficient was used to analyse the correlations between

quantitative variables. In order to analyse the relationship

between each of the  molecules and the extent of the glomeru-

lar and interstitial fibrosis lesions, a  univariate analysis was

performed, followed by a step-by-step multiple regression

analysis, taking the fibrosis area as a dependent variable

after performing a log transformation and after checking the

normality of its distribution. Moreover, the patients were clas-

sified into two groups according to the presence (T1 + T2) or

absence (T0) of interstitial fibrosis lesions in  the Oxford classi-

fication and, after a univariate analysis for variable selection,

a step-by-step logistic regression analysis was performed with

a manual input method, based on the –LR change, in order to

identify the  variables that are independently associated with

the presence of interstitial fibrosis. The model was calibrated

by risk categories using the Hosmer–Lemeshow test.30 In all

cases, a P  value <0.05 was considered statistically significant.

The SPSS program, version 20.0, was used for the statistical

analysis.
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Table 1 – Clinical, biochemical and anatomopathological
characteristics of the patient sample studied.

N: 58

Age (years) 48.1 (26)

Gender (M/F) 40  (68.9)/18 (31)

Creatinine (mg/dl) 1.18 (1)

eGFR (ml/min/1.73 m2) 85.9 (16)

Proteinuria (g/24 h) 1.79 (1)

Hem cells/�l  99  (45)

Macroscopic haematuria 23  (39.6)

SBP (mmHg) 138 (18)

DBP (mmHg) 76  (19)

Oxford classification

M1 15  (26)

E1 17  (29.3)

S1 17  (29.3)

T0 29  (50)

T1 16  (27.5)

T2 13  (22.4)

IL-6 pg/mg or  creatinine 14.8 [5–131]

EGF ng/mg or creatinine 17.9 [8.1–32]

MCP-1 ng/mg or creatinine 0.56 [0.31–0.96]

TGF�1 ng/mg or  creatinine 28.4 [4.1–61.2]

EGF: epidermal growth factor; IL-6: interleukin 6; MCP-1: monocyte

chemoattractant protein type 1; DBP: diastolic blood pressure; SBP:

systolic blood pressure; TGF�1:  transforming growth factor �1.

The qualitative data are expressed as  an absolute frequency (per-

centage). The quantitative data represent the  mean  ± SD or the

median and [P25–P75].

Results

Table 1 summarises the clinical and anatomopathologi-

cal characteristics of the  patient sample included in  the

study. Table 2 summarises the correlation matrix among the

variables analysed in  the study. A  statistically significant

association was  observed between levels of IL-6, MCP-1 and

TGF�1 and the extent of focal glomerulosclerosis. However,

this was not seen with the presence of endo- or extracapillary

proliferation. Moreover, a positive correlation was observed

between the extent of the interstitial fibrosis lesions and uri-

nary levels of IL-6, MCP-1 and TGF�1. In contrast, a  negative

association was seen between interstitial fibrosis lesions and

the urinary level of EGF. When the patients were categorised

according to the  Oxford classification (Table 3), no significant

differences were observed in any of the molecules analysed,

based on the M, E  or S criteria. Patients with interstitial fibrosis

scores of T1 and T2  presented with significantly higher levels

of IL-6, MCP-1 and TGF�1 and significantly lower levels of EGF

than those classified as T0. However, no significant differences

were observed between T1 and T2. A  significant correlation

was observed between urinary levels of IL-6, MCP-1, TGF�1

and proteinuria. EGF levels were only associated with the

interstitial sclerosis score and with the glomerular filtration

rate.

Table 4 summarises the independent predictors of urinary

excretion of each of the molecules that were included in the

multiple regression analyses, as well as the percentage of

variability of the same, explained by the set of independent

variables. In all cases, independent and significant associa-

tions are observed with the interstitial fibrosis area. In the case

of IL-6 and TGF�1, significant associations are also observed

with glomerulosclerosis and, in that of IL-6 and MCP-1, with

proteinuria.

In the multiple regression analyses for prediction the

extent of the interstitial fibrosis lesions, the  greatest predic-

tive power  was seen with the models that included age, the

eGFR, MCP-1 and either EGF or IL-6, but not both simulta-

neously, as  co-linearity was detected between the two of them

(Table 5).

Patients were classified into two  categories based on the

presence (T1 + T2) or absence (T0) of fibrosis in  the biopsies

according to the Oxford classification. The logistic regression

analysis showed the independent predictors of fibrosis to be

age, the  eGFR, MCP-1 and EGF (Table 6). The model had a good

predictive power with an area under the curve of 0.87 ±  0.07

(P: 0.0001) and a  good calibration for all the risk categories

(Table 7). As well as being associated with glomerulosclerosis

Table 2 – Correlation matrix between variables.

eGFR  FIB GFS  ENDO Int. infilt. IL-6 EGF TGF�1 MCP-1

FIB −0.46*

GFS 0.19 0.25**

ENDO 0.13 0.11 0.26**

Int. infilt. −0.21** 0.46* 0.28** 0.07

IL-6 −0.39* 0.35* 0.21** 0.04 0.25*

EGF 0.63*
−0.63*

−0.15 0.01 0.20 −0.45**

TGF�1 −0.23* 0.38* 0.20** 0.13 0.21** 0.52*
−0.18

MCP-1 −0.32** 0.40* 0.20** 0.05 0.40** 0.38*
−0.22** 0.65*

Prot. −0.57* 0.28* 0.26** 0.03 0.24** 0.29**
−0.11 0.44** 0.45**

EGF: epidermal growth factor; ENDO: percentage of glomeruli with endocapillary proliferation; EXTRA: percentage of glomeruli with extracap-

illary proliferation; eGFR: glomerular filtration rate estimated by CKD-EPI; FIB: total  interstitial fibrosis area; GFS: percentage of glomeruli with

focal segmental sclerosis; IL-6: interleukin 6; Int. infilt.: total interstitial infiltrate area; MCP-1: monocyte chemoattractant protein type 1; Prot.:

24-h proteinuria; TGF�1:  transforming growth factor  �1.
∗ P < 0.01.

∗∗ P < 0.05.
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Table 3 – Urinary levels of IL-6, MCP-1, TGF�1 and EGF in the patients, classified according to the Oxford criteria.

n  IL-6  MCP-1 TGF�1  EGF

M1 15  10.8

[4.5–12]

0.42

[0.2–0.9]

25.4

[4.1–62.2]

12.2

[9.4–17]

M0 33  10.2

[3.9–11.6]

0.37

[0.2–1.1]

27.1

[5.1–55.3]

13.4

[8.6–16]

E1 17  10.6

[4.2–15.3]

0.38

[0.1–0.8]

27.8

[4.6–59]

12.8

[8.5–17]

E0 41  9.9

[1.2–12.4]

0.40

[0.3–0.7]

25.4

[4.2–56]

13.1

[9–16]

S1 17  12.1*

[6.2–47]

0.40

[0.2–0.7]

48

[24.1–55.5]

13.6

[8–17.1]

S0 41  4.1

[2.3–7.4]

0.39

[0.2–0.8]

17.8

[3.9–29.4]

12.9

[7.9–15]

T0 29  3.2

[2.3–4.1]

0.28

[0.06–1]

19.2

[3.1–38.3]

21.3

[14.5–26]

T1 16  7.9

[3.5–11.6]

1.47

[0.7–1.9]

22

[6.1–55.2]

12.6

[6.3–18]

T2 13  26.9**

[6.2–50.4]

4.6***

[0.8–5.5]

49****

[7.6–73.3]

3.2*****

[1.7–4.8]

The values represent medians and [P25–P75].
∗ P = 0.028 S1 vs. S0.

∗∗ P = 0.0032 for linear trend.
∗∗∗ P  = 0.035 for linear trend.

∗∗∗∗ P = 0.029 T2 vs. T1  + T0.
∗∗∗∗∗ P  = 0.0167 for linear trend.

Table 4 – Independent predictors of urinary concentrations of IL-6, MCP-1, TGF�1 and EGF in the multiple regression
models.

IL-6 Beta 95% CI t  Sig.

Glomerulosclerosis 0.13 0.09–0.31 3.5 0.002

Interstitial fibrosis 0.29 0.18–0.42 4.4 0.001

Proteinuria 0.11 0.06–0.19 2.8 0.007

R2:  0.56 ANOVA P <  0.0001

MCP-1 Beta 95% CI t Sig.

Glomerulosclerosis 0.41 0.22–0.53 8.9 0.000

Interstitial fibrosis 0.39 0.10–0.75 3.9 0.002

Interstitial infiltrate 0.20 0.13–0.39 2.5 0.021

Proteinuria 0.16 0.81–0.22 3.7 0.035

R2:  0.49 ANOVA P: 0.026

fTGF�1  Beta 95% CI t  Sig.

Glomerulosclerosis 0.20 0.13–0.29 3.4 0.004

Interstitial fibrosis 0.18 0.05–0.27 1.8 0.041

R2:  0.47 ANOVA P: 0.035

EGF  Beta 95% CI t  Sig.

Interstitial fibrosis 0.25 0.16–0.31 17.7 0.000

R2: 0.39 ANOVA P: 0.008

and interstitial fibrosis, TGF�1 levels had a strong significant

association with levels of IL-6 and MCP-1. Inclusion of the

TGF�1  level in the models, while maintaining MCP-1 and IL-

6, caused co-linearity. However, when the TGF�1 level was

included in both the logistic regression and multiple regres-

sion models instead of MCP-1 or IL-6, their predictive capacity

was  lost significantly.

Discussion

The results of our study indicate that, in patients with IgA

nephropathy, urinary levels of IL-6, EGF, MCP-1 and TGF�1 are

significantly related to the degree of glomerular and inter-

stitial sclerosis observed in the  kidney biopsies, but not to



536  n e f r o l o g i a. 2 0  1 7;3 7(5):531–538

Table 5 – Predictive models for the extent of interstitial fibrosis lesions using multiple regression analysis.

SigtIC95%βSigtIC95%βSig.tIC 95%β

0.0402.30.04–0.120.07eGFR0.0452.30.02–0.100.08eGFR0.0333.40.06–0.210.11eGFR

0.0422.40.06–0.150.10Age0.0362.70.03–0.130.09Age0.0283.70.04–0.190.16Age

0.0273.60.14–0.390.21MCP-10.0124.10.13–0.360.19MCP-1

0.0402.30.02–0.240.07IL-60.0413.90.09–0.310.16EGF

Model 1

P: 0.001

P: 0.001

P: 0.90

R
2

 : 0.22 ANOVA P: 0.034 R
2 

: 0.38   ANOVA P: 0.016 R
2 

: 0.41   ANOVA  P: 0.023

Model 2 

Table 6 – Logistic regression model for estimating the
probability of presenting Oxford grade T1–T2 fibrosis on
the kidney biopsy.

OR 95% CI Sig.

eGFR 0.70 0.68–0.91  0.001

Age 1.03 1.02–1.04  0.003

EGF 0.59 0.36–0.96  0.034

MCP-1 1.34 1.07–1.68  0.009

Age (by year) ABC: 0.87 ± 0.07.

P: 0.0001.

EGF: epidermal growth factor (per 1 ng/mg creatinine increase);

eGFR: glomerular filtration rate estimated using the CKD-

EPI equation (per 1 ml/min/1.73 m2 increase); MCP-1: monocyte

chemoattractant protein type  1  (per 1  ng/mg creatinine increase).

Table 7 – Calibration of the logistic model by risk
category, using the Hosmer–Lemeshow test.
aRisk categories Fibrosis = 1 Total

Observed Expected

<0.11 0  0.2 6

0.112–0.185 1  0.4 6

0.186–0.244 4  3.2 7

0.245–0.381 5  4.2 7

0.382–0.453 5  4.9 6

0.454–0.672 5  5.1 6

0.673–0.798 6  5.7 6

0.798–0.872 7 7.0 7

>0.872 7  7.0 7

No significant differences were seen between the number of

patients with interstitial fibrosis lesions who were observed and

expected by the  model  in any of the risk  categories.

Fibrosis = 1: presence of  grade T1  or T2  fibrosis.

Chi2:  6.98; P:  0.90.
a Risk categories: probability of  presenting interstitial fibrosis esti-

mated by the logistic model.

endo- or extracapillary proliferative lesions or the degree of

mesangial proliferation. The levels of these molecules did

not allow us to differentiate between the subgroups in the

Oxford classification in  regard to the  degree of mesangial

proliferation, endocapillary proliferation or focal sclerosis, but

they were significantly different in patients with stage T1 or

T2 fibrosis in relation to T0. In the  multivariate models, the

best predictor of the  interstitial fibrosis area was the glomeru-

lar filtration rate, but the  models that included eGFR, age,

MCP-1 and EGF or IL-6 had a significantly greater predictive

capacity, and they therefore provide additional and more  accu-

rate information on the  interstitial fibrosis area. Moreover,

the logistic regression models were able to identify patients

that presented T1–T2 fibrosis scores in the biopsies, with a

high predictive power and good discrimination for any risk

category. Overall, these data indicate that the information

provided by measuring the urinary excretion of IL-6, MCP-

1 and EGF allows the fibrosis area to be estimated more

accurately than the  glomerular filtration rate alone and, con-

sequently, they may provide relevant data in clinical practice.

Previous studies combining in situ hybridisation and immuno-

histochemistry techniques have demonstrated that, in IgA

nephropathy, the synthesis of IL-6 is increased in mesan-

gial cells, proximal tubule cells and in  interstitial infiltrate

cells.13–15 Increased IL-6 expression has  been correlated to the

extent of glomerular and interstitial fibrosis, with or without

mesangioproliferative lesions.13–15 The urinary levels of IL-6

observed in our patients, and their correlation with interstitial

fibrosis lesions, coincide with previously published data12–15

and, as such, corroborate the idea that the determination

thereof may  be  useful as  an indicator of kidney lesion sever-

ity. MCP-1 has  been identified as one of the molecules that

is  directly involved in the recruitment of inflammatory cells

in the  renal interstitium both in  experimental models and

several glomerular diseases, including IgA nephropathy.20,22

In our patients, MCP-1 is correlated with the glomerular fil-

tration rate and the extent of the interstitial infiltrate and

fibrosis, as well as, to a lesser extent, proteinuria, thus coin-

ciding with the data reported in previous studies.19–23 TGF�1

is considered one of the key modulators of repair after the

lesion. However, excessive production has been associated

with collagen deposition and scarring.31,32 In various chronic

glomerulopathies, it has  been demonstrated that  the  renal

expression of TGF�1 is increased and that urinary levels of

TGF�1 reflect its local production in  the kidneys.24,31 The data
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obtained from our patients coincide with those published pre-

viously on IgA nephropathy, on finding a  correlation between

the urinary levels of TGF�1  and the severity of glomerular

and interstitial sclerosis lesions. In the patients under study,

as well as being correlated with glomerular and interstitial

fibrosis, the IL-6, MCP-1 and TGF�1 levels are highly correlated

with each other, thus indicating that they probably reflect

aspects of a common pathogenic process. The high correlation

between the TGF�1  and MCP-1 levels means that, in predic-

tive models, inputting both variables results in  co-linearity

and thus no  more  than one of them can be inserted. The dif-

ferent models analysed have a greater predictive power and

better calibration when the MCP-1 level is inserted, in com-

parison to the TGF�1 level. EGF is considered a trophic factor

for renal tubular cells.33,34 Several studies indicate that the

urinary secretion of the  same is reduced in the  presence of

chronic tubular lesions that imply a  reduction in the num-

ber of tubular cells,17,18 and it has recently been identified

as an independent prognostic predictor in patients with var-

ious glomerulopathies.25 In our patients, urinary EGF levels

were correlated with the glomerular filtration rate and the

extent of the interstitial fibrosis lesions and tubular atrophy,

thus coinciding with previous evidence and indicating that

they might also be an indirect estimator of the  extent of

interstitial fibrosis lesions and tubular atrophy. Our data also

suggest that improvements in the prediction of fibrosis area

may also be obtained by determining the excretion of MCP-1

or IL-6. MCP-1 levels contribute significantly as, in the  mul-

tivariate models, after being adjusted by age and glomerular

filtration, they either complement the information provided

by the EGF level or appear as  an independent predictor in

association with IL-6, without taking into account the EGF

levels.

The data from our study are limited in  the sense that

they lack pre-analytical studies to accurately define the

type of samples and the most suitable methodology for

the processing thereof, having used a single measurement

technique and having not been independently validated

in other patient cohorts. As such, the predictive models

described can only be considered valid for the conditions

in which the measurements have been performed and

for the group of patients studied. Extending these results

to other groups of patients with IgA nephropathy would

require previously standardising the technical aspects related

to the measurements and independently analysing their

reproducibility.

In summary, our data indicate that, in IgA nephropathy, the

urinary concentration of IL-6, EGF, MCP-1 and TGF�1 does not

allow for an adequate estimation of the extent of endocapillary

or extracapillary mesangioproliferative lesions or the degree of

glomerulosclerosis, but does  provide additional, non-invasive

information that complements that provided by the glomeru-

lar filtration rate, after adjusting it by age, and significantly

improves the interstitial fibrosis area estimation. Among the

biomarkers studied, the EGF and MCP-1 or IL-6 and MCP-1

combinations have a  similar predictive value on fibrosis area

and seem to be most suitable for performing studies in  clinical

practice.

Funding

This study was funded with a  grant from the Healthcare

Research Fund (FIS), file no.: PI14/01831.

Conflicts  of  interest

The authors declare that they have no conflicts of interest.

r  e f  e  r  e  n c  e  s

1. Alamartine E, Sabatier JC, Guerin C, Berliet JM,  Berthoux F.
Prognostic factors in mesangial IgA  glomerulonephritis: an
extensive study with univariate and multivariate analyses.
Am J Kidney Dis. 1991;18:12–9.

2. D’Amico G. Natural history of idiopathic IgA nephropathy:
role of clinical and histological prognostic factors. Am J
Kidney Dis. 2000;36:227–37.

3. Bartosik LP, Lajoie G,  Sugar L,  Cattran DC. Predicting
progression in IgA nephropathy. Am J  Kidney Dis.
2001;38:728–35.

4. Berthoux F,  Mohey H, Laurent B, Mariat C, Afiani A, Thibaudin
L.  Predicting the risk for dialysis or death in IgA nephropathy.
J  Am Soc Nephrol. 2011;22:752–61.

5. Espinosa M, Ortega R, Sánchez M, Segarra A, Salcedo MT,
González F,  et al., Spanish Group for Study of Glomerular
Diseases (GLOSEN). Association of C4d deposition withclinical
outcomes in IgA  nephropathy. Clin J  Am Soc Nephrol.
2014;9:897–904.

6. Coppo R, Troyanov S, Bellur S, Cattran D, Cook HT, Feehally J,
et al., VALIGA study of the ERA-EDTA Immunonephrology
Working  Group. Validation of the  Oxford classification of IgA
nephropathy in cohorts with different presentations and
treatments. Kidney Int. 2014;86:828–36.

7. Boyd JK, Cheung CK, Molyneux K, Feehally J, Barratt J. An
update on the pathogenesis and treatment of IgA
nephropathy. Kidney Int. 2012;81:833–43.

8. Suzuki H, Kiryluk K, Novak J, Moldoveanu Z, Herr AB, Renfrow
MB, et al. The pathophysiology of IgA nephropathy. J Am Soc
Nephrol. 2011;10:1795–803.

9. Gesualdo L, Di Paolo S,  Ranieri E, Schena FP.  Growth factors
and their receptors in the progression of renal damage.
Contrib Nephrol. 1995;11:38–44.

10. Lai KN, Chan LY, Leung JC. Mechanisms of tubulointerstitial
injury  in IgA nephropathy. Kidney Int Suppl. 2005;94:S110–5.

11. Lai KN, Leung JC, Chan LY, Saleem MA, Mathieson PW, Tam
KY,  et al. Podocyte injury induced by  mesangial-derived
cytokines in IgA nephropathy. Nephrol Dial Transplant.
2009;24:62–72.

12. Ruef C, Budde K, Lacy J, Northemann W, Baumann M, Sterzel
RB, et al. Interleukin 6 is an autocrine growth factor for
mesangial cells. Kidney Int. 1990;38:249–57.

13. Tomino Y, Funabiki K, Ohmuro H, Shimizu M, Yokoyama K,
Shirato I, et al. Urinary levels of interleukin-6 and disease
activity in patients with IgA nephropathy. Am J  Nephrol.
1991;11:459–64.

14. Taniguchi Y, Yorioka N, Kumagai J,  Katsutani M, Kuratsune M,
Amimoto D, et al. Interleukin-6 localization and the prognosis
of IgA  nephropathy. Nephron. 1999;81:94–8.

15. Ranieri E, Gesualdo L, Petraluro F,  Schena F.  Urinary IL-6/EGF
ratio: a useful pronostic marker for the progression of renal
damage in IgA nephropathy. Kidney Int. 1996;50:1990–2001.

16. Taniguchi Y, Yorioka N, Masaki T, Asakimori Y, Yamashita K,
Yamakido M. Localization of transforming growth factors

http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0175
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0180
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0185
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0190
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0195
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0200
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0205
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0210
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0215
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0220
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0225
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0230
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0235
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0240
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0245
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250


538  n e f r o l o g i a. 2 0  1 7;3 7(5):531–538

beta1 and beta2 and epidermal growth factor in IgA
nephropathy. Scand J Urol Nephrol. 1999;33:243–7.

17. Torres DD, Rossini M, Manno C, Mattace-Raso F,  D’Altri C,
Ranieri  E, et al. The ratio of epidermal growth factor to
monocyte chemotactic peptide-1 in the urine predicts renal
prognosis  in IgA nephropathy. Kidney Int. 2008;73:327–33.

18. Stangou M, Alexopoulos E, Papagianni A, Pantzaki A,  Bantis C,
Dovas S, et al. Urinary levels of epidermal growth
factor,interleukin-6 and monocyte chemoattractant protein-1
may  act as predictor markers of renal function outcome in
immunoglobulin A  nephropathy. Nephrology (Carlton).
2009;14:613–20.

19. Saitoh A, Suzuki Y, Takeda M, Kubota K, Itoh K, Tomino Y.
Urinary levels of monocyte chemoattractant protein (MCP)-1
and disease activity in patients with IgA nephropathy. J Clin
Lab  Anal. 1998;12:1–5.

20. Yokoyama H, Wada T, Furuichi K,  Segawa C, Shimizu M,
Kobayashi K, et al. Urinary levels of chemokines
(MCAF/MCP-1, IL-8) reflect distinct disease activities and
phases of human IgA nephropathy. J Leukoc Biol.
1998;63:493–9.

21. Morii T, Fujita H, Narita T, Koshimura J, Shimotomai T,
Fujishima H, et al. Increased urinary excretion of monocyte
chemoattractant protein-1 in proteinuric renal diseases. Ren
Fail. 2003;25:439–44.

22. Sun Y, Yuan S, Xu X. Expression of MCP-1 in renal tissues of
patients with IgA nephropathy. Zhong Nan Da Xue Xue Bao Yi
Xue Ban. 2009;34:1023–8.

23. Kim MJ, Tam FW. Urinary monocyte chemoattractant
protein-1 in renal disease. Clin Chim Acta. 2011;412:2022–30.

24. Meng XM, Chung AC, Lan HY. Role of the TGF-�/BMP-7/Smad
pathways in renaldiseases. Clin Sci (Lond). 2013;124:243–54.

25. Ju W,  Nair V, Smith S, Zhu L,  Shedden K, Song PX, et al., ERCB,
C-PROBE, NEPTUNE and PKU-IgAN Consortium. Tissue
transcriptome-driven identification of epidermal growth
factor as a chronic kidney disease biomarker. Sci Transl Med.
2015;7:316ra193.

26. Levey AS, Stevens LA, Schmid CH, Zhang YL, Castro AF 3rd,
Feldman HI, et al., CKD-EPI (Chronic Kidney Disease
Epidemiology Collaboration). A new equation to estimate
glomerular filtration rate. Ann Intern Med. 2009;150:604–12.

27. Cockroft DW,  Gault MH. Prediction of creatinine clearance
from serum creatinine. Nephron. 1976;16:31–41.

28. Ellis D, Forrest KY, Erbey J, Orchard TJ. Urinary measurement
of transforming growth factor-beta and type IV collagen as
new markers of renal injury: application in diabetic
nephropathy. Clin Chem. 1998;44:950–6.

29. Roberts IS, Cook HT, Troyanov S, Alpers CE, Amore A, Barratt J,
et al. Working Group of the International IgA Nephropathy
Network and the Renal Pathology Society, The Oxford
classification of IgA nephropathy: pathology definitions,
correlations, and reproducibility. Kidney Int. 2009;76:
546–56.

30. Hosmer DW,  Lemeshow S. Confidence interval estimates of
an  index of quality performance based on logistic regression
models. Stat Med. 1995;106:565–70.

31. Goumenos DS,  Tsakas S,  El Nahas AM, Alexandri S, Oldroyd S,
Kalliakmani P, et al. Transforming growth factor-beta(1) in the
kidney and urine of patients with glomerular disease and
proteinuria. Nephrol Dial Transplant. 2002;17:2145–52.

32. Nonaka Takahashi S,  Fujita T, Takahashi T, Wada Y, Fuke Y,
Satomura A, et al. TGF-beta1 and CTGF mRNAs are  correlated
with urinary protein level in IgA nephropathy. J Nephrol.
2008;21:53–63.

33. Humes HD, Cieslinski DA, Coimbra TM, Messana JM, Galvao C.
Epidermal growth factor enhances renal tubule cell
regeneration and repair and accelerates the  recovery of renal
function in postischemic acute renal failure. J Clin Invest.
1989;84:1757–61.

34. Yen TH,  Alison MR, Goodlad RA, Otto WR,  Jeffery R, Cook HT,
et al. Epidermal growth factor attenuates tubular necrosis
following mercuric chloride damage by  regeneration of
indigenous, not bone marrow-derived cells. J  Cell Mol Med.
2015;19:463–73.

http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0250
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0255
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0260
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0265
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0270
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0275
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0280
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0285
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0290
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0290
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0290
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0290
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0290
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0290
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0290
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0290
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0290
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0290
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0290
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0290
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0290
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0290
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0290
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0290
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0290
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0290
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0290
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0290
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0290
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0290
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0290
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0290
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0290
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0290
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0295
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0300
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0305
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0310
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0315
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0320
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0325
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0330
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0335
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340
http://refhub.elsevier.com/S2013-2514(17)30152-9/sbref0340

	Value of urinary levels of interleukin-6, epidermal growth factor, monocyte chemoattractant protein type 1 and transformin...
	Introduction
	Patients and methods
	Microscopic evaluation of kidney biopsies
	Statistical analysis

	Results
	Discussion
	Funding
	Conflicts of interest
	References


