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ABSTRACT

Objective: To identify prognostic factors associated with response to induction therapy in lupus nephritis
(LN) according to the stage of treatment.
Material and methods: We analyzed a retrospective cohort of patients of systemic lupus erythematosus
(SLE) with biopsy-proven LN from January 2001 to December 2008. LN was classified according to WHO.
All patients received induction therapy and had a minimum follow-up period of two years. We analyzed
18 clinical and laboratory variables that potentially have predictive value for response to therapy. We
identified predictors of therapeutic response at 6, 12 and 24 months by univariate and multivariate
analysis; odds ratios (OR) with confidence intervals (CI) 95% were also calculated.
Results: We reviewed the clinical records of 168 patients, 141 female (84%). The response rate was 69%
at 6 months, 86.9% at 12 months and 79.7% at 24 months. Multivariate analysis found that >25 years of
age at diagnosis of LN and the presence of microhematuria were factors associated with good response
to induction treatment. At 12 months, baseline creatinine clearance <30 ml/min was associated with a
poor response to treatment. Finally at 24 months, delay in treatment was a predictor of poor response
to treatment and the presence of a histological proliferative NL and low C3 were associated with good
response to treatment.
Conclusions: There are treatment-modifiable factors that can alter aberrant immunologic activity of NF.
Therefore, intensive early treatment of lupus nephritis is associated with favorable response to two years.
© 2013 Elsevier Espaiia, S.L. All rights reserved.
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RESUMEN

Objetivo: Identificar los factores asociados con la respuesta al tratamiento en pacientes con nefropatia
lapica.

Material y métodos: Se analiz6 una cohorte retrospectiva de pacientes con lupus eritematoso sistémico
(LES)y nefritis lapica (NL) corroborada por biopsia, clasificada de acuerdo a la Organizacién Mundial de la
Salud (OMS) de junio del 2001 a diciembre del 2008. Todos los pacientes recibieron terapia de induccién
a la remision y fueron seguidos al menos 2 afios. Se correlacionaron variables clinicas y de laboratorio
con potencial valor predictivo de respuesta terapéutica, a los 6, 12 y 24 meses.

Resultados: Se incluy6 a 168 pacientes, 84% mujeres. La tasa de respuesta al tratamiento fue del 69,2% a
los 6 meses, el 86,9% a los 12 meses y el 79,7% a los 2 afios. En el andlisis multivariado se encontré que la
edad > 25 afios en el momento del diagnéstico de la NLy la presencia de microhematuria fueron variables
asociadas con buena respuesta al tratamiento de induccién a la remisién. A los 12 meses, una depuracién
de creatinina basal <30 ml/min se asoci6 a mala respuesta al tratamiento. Finalmente, a los 24 meses, el
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retraso en el tratamie fue un factor predictor de mala respuesta y la presencia de una forma histolégica
proliferativa de NL y de C3 bajo se asociaron con buena respuesta al tratamiento.

Conclusiones: Existen factores modificables con el tratamiento que pueden alterar la actividad inmunol6-
gica aberrante de la NF. Por ello, la intervencion terapéutica intensa en los primeros 3 meses de inicio de
la nefritis puede llevar a una respuesta favorable a los 2 afios.

© 2013 Elsevier Espaiia, S.L. Todos los derechos reservados.

Introduction

Systemic lupus erythematosus (SLE) is a chronic disease caused
by an aberrant autoimmune response, which by various mech-
anisms leads to loss of self-tolerance causing inflammation and
multiorgan dysfunction; women of childbearing age are the most
commonly affected group.'? The kidney is commonly involved in
disease and 60%-80% of patients develop urinary or renal func-
tion abnormalities at some point in the progression of the disease.>
Pathological changes in the kidneys of patients with SLE affect var-
ious structures such as glomeruli, tubules, interstitium and blood
vessels.* The prognosis is related to the type of glomerulonephritis
found on biopsy. Renal survival is estimated between 83% and 92%
at 5 years and 74%-84% at 10 years.”8

Approximately 5%-15% of patients develop ESRD at 10 years®
which, along with infections and cardiovascular disease are the
leading causes of mortality. Death associated with renal disease
has been reported in 5%-10%.10:11

Several factors have been associated with an adverse renal prog-
nosis in patients with SLE, including demographic!2-'> clinical,
biochemical,'61920 genetic, immunological and histopathological
aspects'®21 and antiphospholipid syndrome,?? but none alone
seems to be determinant.

Among the predictors of poor renal outcomes in the short
term (6-24 months), high titers of antibodies to double-stranded
DNA (anti-dsDNA), low serum complement, age at presentation
(children, adolescents and the elderly) thrombocytopenia and
hypoalbuminemia may be found. Histologically, subendothelial
deposits are the strongest predictor, since the persistence in the
number of subendothelial deposits correlates with impaired renal
function. Factors associated with poor long-term results are hyper-
tension, hematuria, duration of the disease and lack of response to
treatment.?3

Treatment is a real challenge, as appropriate intervention with
the use of current therapies may improve prognosis, but is also indi-
rectly overshadowed due to the side effects that can develop. There
are patients who, despite appropriate intervention and changes in
treatment strategies do not reach the expected response. Therefore
the objective of this study was to identify potentially predictive
factors of response to short-term treatment.

Material and Methods

The clinical records of patients older than 18 years of age were
analyzed; those diagnosed with SLE according to the criteria of
the American College of Rheumatology 1982 and 1997, with lupus
nephritis (LN) confirmed by renal biopsy, treated at a referral hos-
pital third level were included. The search strategy of the cases
was through the Pathology department records of renal biopsies
reported during the period from January 1, 2001 to December 31,
2008. LN was classified according to the World Health Organization
(1982) criteria and histological activity and chronicity indices were
recorded.

Age, gender, date of SLE diagnosis, date of LN diagnosis;
treatment for remission induction and maintenance adminis-
tered, delayed treatment (>3 months); clinical records, which
included study variables, were obtained; biochemical parame-
ters, such as serum creatinine, urinary sediment (leukocytes,

erythrocytes, cellular casts), creatinine clearance with 24 h urine
protein quantification, and immunological variables, such as antin-
uclear antibodies, anti-dsDNA, C3, C4, anticardiolipin antibodies,
IgG and IgM, were recorded. Data were analyzed at the time of the
detection of LN and at 6, 12 and 24 months of follow-up.

Definition of Renal Response

For analysis, patients were classified as responders and non-
responders. A patient was considered as a responder when there
was at least a 25% increase of the glomerular filtration rate
(GFR) (assuming baseline was abnormally low: <75 ml/min) or
had normal renal function (GFR >90ml/min) a ratio in urine
protein/creatinine ratio <0.2-2, and inactive urinary sediment
(<5RBCs per field, <5leukocytes per field and the absence of
cellular casts in the urinalysis). A patient was considered a non-
responder if there was a change in the GFR or showed a 25%
decrease in estimated GFR (Cockcroft), presence of end-stage renal
disease, active urinary sediment (>5 erythrocytes >5 WBC and/or
>1 cell cylinder per field).2*

Statistical Analysis

Quantitative variables were expressed as standard deviations
and qualitative variables as percentages. We conducted a bivariate
analysis of potential predictors of response factors measured with
the chi-square or Student t-test when so required. Subsequently,
a multivariate analysis was performed using a model of propor-
tional risk regression to evaluate potential predictors of response
to treatment such as clinical, biochemical, serological, histological
and therapeutic variables. Odds ratios (OR) were calculated with
a confidence interval of 95% for the variables related to therapeu-
tic response using SPSS software V 0.17. A P<.05 was considered
statistically significant. However, multivariate analysis for those
variables with a P value <.1 or considered clinically relevant was
included.

Results

For this study, data from 168 patients with complete clinical
records were included. Overall, 141 were female (84%), with a mean
age at diagnosis of LN of 30.44+10.6 years and a time since onset
of SLE of 28.0+48 8 months. LN was the initial manifestation of
the disease in 94 (56.5%) patients. Renal biopsy showed class II
LN in 33 patients (19.6%), class IIl in 28 patients (16.6%), class IV
in 92 patients (54.7%), class V in 7 patients (4.1%) and combined
histological types in 7 patients (4.1%). The treatment response rate
was 69.2% at 6 months, 86.9% at 12 months and 79.7% at 2 years
(Table 1).

Analysis of the Variables at the End of Induction Therapy
to Remission (6 Months)

All patients were treated with high doses of corticosteroids
(methylprednisolone pulses 3g total dose were administered
in 60% of patients, the remaining patients received prednisone
1mg/kg/day) and 113 (67%) of them received IV cyclophos-
phamide (0.5-1g/m? SC/dose) monthly (Table 1). The rest were
mainly treated with immunosuppressants such as azathioprine
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Table 1
Treatments Used.
n=168 (%)
Treatment for induction of remission
Cyclophosphamide 113(67%)
Mycophenolic acid 1(0.5%)
Azathioprine 26(15%)
Combined 21(12%)
Only glucocorticoid 4(2%)
Maintenance treatment
Cyclophosphamide 117(69.4%)
Mycophenolic acid 14(8.3%)
Azathioprine 23(13.6%)
Combined 4(2.3%)
Others 10(5.9%)
Response to treatment
6 months 115(69.2%)
12 months 146 (86.9%)
24 months 134(79.7%)

(75-150mg/day) and mycophenolic acid (1-3 g/24h). One hun-
dred and fifteen (69.2%) patients were responders. NR patients
had a younger age (27.5+11.4 vs 31.8410.0, P=.02) compared with
responders (Table 2). In bivariate analysis found that patients
>25years (P<.01), the presence of hematuria (P=.04) and cellular
casts (P=.01) were variables associated with an increased likelihood
of therapeutic response (Table 3) and no associated factors were
found associated to a lack of therapeutic response. In the multi-
variate analysis, age >25 years at diagnosis of LN (OR 0.22, 95% CI,
0.10-0.48, P=.0001) and the presence of microhematuria (OR 0.35,
95% CI, 0.14-0.86, P=.02) were associated with good response to
treatment for remission induction. An increased risk was found in
males and patients with elevated serum creatinine for a lack of
therapeutic response, but with no statistically significant value.

Analysis at 12 Months

Most patients received maintenance therapy with IV cyclophos-
phamide (69.4%) every 2-3 months (Table 1). 86.9% of patients had
treatment response at one year. Non-responders had higher cre-
atinine levels and a creatinine clearance below baseline compared
with responders (Table 2). On bivariate analysis, we found that a
baseline creatinine clearance <30 ml/min was associated with lack
of response (P=.03) (Table 3). In the multivariate analysis, this same
laboratory parameter (OR 3.82,95% CI, 1.28-11.43, P=.02) remained
asanindependentvariable associated with a poor response to treat-
ment (Table 4). As occurred at 6 months, male had an increased risk
for treatment failure, but with no statistically significant value.

Analysis at 24 Months

At 2 years follow-up, 79% of patients had therapeutic response
and we found no differences in baseline demographic variables in
both groups (Table 2). Upon bivariate analysis, increased serum
creatinine >1.4 mg/dl (P=.01) was associated with lack therapeutic
response (Table 3). In the multivariate analysis, the delay in treat-
ment (OR 5.36, 95% CI, 1.36-21.14, P=.02) was an independent risk
factor associated with poor therapeutic response (Table 4). On the
other hand, the presence of a proliferative histological pattern of LN
(OR 0.28,95% CI, 0.09-0.83, P=.02) and the presence of low C3 (OR
0,34,95%CI, 0.12-0.99, P=.05) were associated with good response
to treatment.

Discussion
Our study analyzed various clinical, biochemical, histological

and immunological variables that can influence the therapeutic
response, both induction and maintenance, in SLE and LN patients

Table 2
Baseline Demographic Characteristics According to the Therapeutic Response.
6 months 12 months 24 months
Response No response P Response No response P Response No response P
(n=115) (n=51) (n=146) (n=22) (n=134) (n=34)

Age, years 31.8+10.0 275+11.4 .02 31.0+10.2 28.0+13.1 21 30.9+10.2 29.5+12.0 .52
SLE duration, months 30.9+50.8 24.6+47.3 45 30.2+50.5 18.0+41.6 .28 28.9+49.6 27.5+49.6 .88
Onset of treatment, months 0.33+0.88 0.53+1.01 2 0.29+0.76 1.0+14 .01 0.39+0.93 0.38+0.85 .97
Baseline creatinine, mg/dl 1.1+0.88 1.2+ 0.66 42 1.0+0.58 1.7+1.64 .001 1.1+0.63 1.3+13 15
Baseline GFR, ml/min 71.3+40.8 64.3+35.7 29 72.2+39.7 49.6 +30.6 .01 69.6+39.4 67.5+46.8 .78
Baseline proteinuria, g/24 h 3.6+£53 23+23 13 3.3+49 24+2.0 43 3445.0 23422 19
C3, mg/dl 57.7+27.6 59.2+273 8 57.1+26.4 64.8+33.3 31 56.2+27.3 66.0+26.8 13
C4, mg/dl 9.0+8.5 9.2+9.0 91 8.8+8.8 7.6+10.6 43 9.3+9.1 8.3+6.2 .63

Table 3

Bivariate Analysis.

6 months 12 months 24 months
Response No response P Response No response P Response No response P
(n=115) (n=51) (n=146) (n=22) (n=134) (n=34)

Male gender 13 235 .09 15.1 273 15 16.4 17.6 .86
Age >25 years 77.4 419 .01 29.5 45.5 13 29.1 41.2 17
Proliferative LN 74.8 68.6 41 733 63.5 34 72.4 70.6 .83
SCr >1.4 mg/dl 174 29.4 .08 194 31.8 .18 149 32.4 .01
GFR <30 ml/min 139 21.6 21 139 31.8 .03 144 235 .19
Proteinuria >1g/24 h 77.4 69.4 2 75.2 76.2 92 75.2 75.8 .88
Microhaematuria 79.1 64.7 .04 75.0 72.7 .81 75.0 73.5 .86
Cellular casts 62.6 41.2 .01 56.9 50.0 .54 58.3 47.1 .23
Low C3 75.0 75.0 1 76.3 66.7 42 78.7 60.9 .07
Low C4 66.2 68.6 .8 67.7 62.5 .68 68.6 60.9 .61
Anti-dsDNA (+) 58.6 60.0 .88 60.2 50.0 49 59 59.1 .99
aCL (+) 21.2 26.1 .63 25.0 OR 13 21.7 26.7 .67

aCL, anticardiolipin antibodies; anti-dsDNA, antibodies to double-stranded DNA; SCr, serum creatinine; LN, lupus nephritis; GFR, glomerular filtration rate.

Results are expressed as percentages.



D. Miranda-Herndndez et al. / Reumatol Clin. 2014;10(3):164-169 167

at 6, 12 and 24 months. The results showed that the risk factors
associated with an increased likelihood of therapeutic response at
different times were greater than 25 years of age, microhematuria,
low C# and proliferative LN. On the other hand, the variables asso-
ciated with poor therapeutic response were creatinine clearance
<30ml/min at baseline and delayed start of immunosuppressive
therapy for more than 3 months at 12 and 24 months of treatment,
respectively.

The presence of renal disease in the clinical course of SLE is con-
sidered a factor that adversely affects the morbidity and mortality
of the disease. The course of LN is difficult to predict for several
reasons, including the heterogeneity of the clinical presentation,
different classification criteria, the incidence of histologic trans-
formation and the various treatments used. There is no decisive
factor for predicting LN and a number of demographic, clinical,
laboratory and histopathological factors have been shown to influ-
ence outcomes and response to treatment. The interaction of these
factors are likely to determine the final result and one must take
into account all factors in making the most appropriate decision
for each treatment regimen.>> Renal prognosis is not the same in
all ethnic groups. The trend is clearly worse in African Americans
and Latin Americans, in which genetic and socioeconomic factors
appear to be involved. Latin American patients with a mid-class
socioeconomic status had higher Systemic Lupus International Col-
laborating Clinic index scores and patients who died were of low
socioeconomic status.2® Poverty is a risk factor for the progression
of proliferative LN.27 It is noteworthy that in a high percentage of
our patients, LN was the initial manifestation. Previous studies in
Latin American and Caucasian populations reported thatin 5.7% and
10% of patients, respectively, LN was the initial manifestation.26-28
This may be explained by the fact that our hospital is a referral
center serving a highly selected population.

Various factors affecting renal outcome were described. Among
the demographic variables, it has been reported that a juvenile
lupus onset'? and!® in young adults, those under 40 years, have
a higher number of exacerbations.?®

In our study, we found that patients younger than 25 years are
less likely to respond to treatment for remission induction. It has
been reported that men have poorer prognosis compared with!4
women, perhaps because a later diagnosis is made, they have lower
remission rates, more frequent relapses, show decreased renal sur-
vival and increased mortality.2°-3! Unlike other studies, we found
that males have a lower probability of response to treatment, some-
thing which was not statistically significant due to the effect of
sample size (16%).

Furthermore, we have identified various biochemical and clini-
cal predictors present in LN related to poor renal results, including
elevated serum creatinine, nephrotic syndrome, hipocom-
plementemia, decreased hematocrit,'-'® low hemoglobin,
thrombocytosis®? persistent hypertension, massive proteinuria
and acute renal failure.>? In our study, no blood count was per-
formed or analyzed; the only biochemical parameters studied
was creatinine clearance <30 ml/min which was a biochemical
variable associated with poor response to treatment at 12 months.
In contrast to those reported in the literature, we found that
microhematuria and low serum C3 were associated with good
response to treatment.'5-18 This apparent contradiction may be
due to intense treatment due to the severity of LN in our patients.
Systemic hypertension was analyzed but showed no association
with the type of response.

The association of various nephritogenic autoantibodies with
renal disease activity and prognosis has been investigated in several
international cohorts. The combination of anti-DNA and anti-Clq
indicates greater renal activity and predicts poor renal outcomes.>*
Antiphospholipid antibodies are positive in up to 27% of patients
with nephritis and have been associated with renal relapse and

Table 4
Predictors of Lack of Therapeutic Response (Multivariate Analysis).
OR 95% P

A 6 months
Age >25 years 0.22 0.10-0.48 .0001
Male gender 2.08 0.81-5.34 13
Proliferative LN 0.63 0.27-1.47 .29
SCr >1.4 mg/dl 2.29 0.91-5.78 .08
Microhematuria 0.35 0.14-0.86 .02
Cellular casts 0.47 0.22-1.02 .06

At 12 months
Male gender 2.67 0.90-7.93 .08
Proliferative LN 0.49 0.17-1.37 17
GFR <30 ml/min 3.82 1.28-11.43 .02
Microhematuria 0.82 0.27-2.49 73

24 months
Proliferative LN 0.28 0.09-0.83 .02
Delay in treatment >3 months 5.36 1.36-21.14 .02
Microhematuria 2.49 0.72-8.57 .15
Low C3 0.34 0.12-0.99 .05

SCr, serum creatinine; LN, lupus nephritis; GFR, glomerular filtration rate.

reduced survival,2'?? being an independent risk factor for the
development of chronic kidney disease.>> The presence of anti-Ro
has been associated with failure to achieve remission.!” Due to the
retrospective design of the study, we are not able to measure all of
these antibodies.

Histological features that have been associated with a poor
renal prognosis are the delay between making the biopsy and the
onset of proliferative forms'®, membranous nephritis®2, high lev-
els of renal activity>> and chronicity,!636 that when related to
the presence of crescents and thrombotic microangiopathy worsen
the prognosis,?” which can translate into a late diagnosis, a silent
disease presentation, histologic transformation,?® a localization of
immune deposits and capillary thrombosis. It has been recently
described that the presence of a-smooth muscle actin at the inter-
stitial level is related to a poor response to treatment, and is a
useful marker for predicting renal fibrosis.> Our patients with pro-
liferative histological forms of LN are more likely to respond to
treatment, perhaps because they are treated with greater intensity.
This group of patients is associated with increased relapse rates and
terminal renal failure.*? On the other hand, we did not analyze the
activity and chronicity indices due to the low number of biopsies
that calculated these scores.

Predictors of response found in our study differed according to
the different stages of treatment, reflecting histological changes
that are potentially reversible. It has been shown that, in kid-
ney biopsies taken in clinically active LN, histological activity data
on chronicity predominates. It has been found that the amount
of subendothelial deposits correlates with parameters such as
proteinuria and serum creatinine.* Intense immunosuppressive
treatment significantly reduces the number of subendothe-
lial immune deposits, resulting in improvement of laboratory
parameters.*! These histological changes in patients with repeated
renal biopsies at the end of remission induction therapy differ
between responders and nonresponders. As reported, the delay in
the start of induction therapy was a predictor of poor therapeutic
response, which can translate into a predominance of chronic his-
tological changes conditioned by a late therapeutic intervention.*?
Furthermore, in our study, proliferative histological types were
associated with a greater likelihood of response to treatment, which
may represent potentially modifiable increased inflammatory
activity. Of interest, in our study, factors associated with treatment
response have different meanings over time. These results indicate
that the response to treatment depends on dynamic changes in the
pathogenesis of LN, which has been demonstrated in experimental
models.*> For example, inflammatory chemokines and cytokines
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and markers of myeloid cells dominate in acute glomerulonephritis.
In chronic glomerulonephritis there is an increase in the expression
of genes associated with tissue remodeling and repair. Moreover,
in a transitional stage of glomerulonephritis, there is an increase
in the expression of genes involved in the final common pathway
leading to fibrosis and irreversible glomerular injury, such as trans-
forming growth factor beta 2 and protein bound to insulin-like 2
growth factor,among others. It has been recently found that human
serum sIL-7R may be a marker of activity in the kidney, even earlier
than anti-dsDNA and serum complement.*4

Limitations of our study include its retrospective design. It is
necessary to conduct an analysis stratified by treatment regimen,
which could not be performed due to the sample size. Furthermore,
other nephritogenic antibodies, such as anti-C1q or antinucleo-
somal antibodies, were not determined. In our hospital, LN is
treated by multiple specialties (nephrology, internal medicine and
rheumatology), which use different doses of the drugs. Further-
more, our study did not analyze relapse or progression to end stage
disease, nor was mortality measured as an outcome as reported in
other studies.*>46

In conclusion, predictors of response to treatment in our
patients with LN were, at 6 months, age >25 years and microhe-
maturia; at 24 months, proliferative forms of LN and low C3; and
at12 months, low creatinine clearance and delayed treatment at
2 years. Timely therapeutic intervention for LN is associated with a
favorable response at 2 years.

Long-term studies will identify the impact of these response
factors found in early stages of the disease.

Ethical Responsibilities

Protection of people and animals. The authors declare that no
experiments have been performed on humans or animals.

Data confidentiality. The authors declare that they have fol-
lowed the protocols of their workplace regarding the publication
of data from patients and that all patients included in the study
have received sufficient information and have given their written
informed consent to participate in the study.

Right to privacy and informed consent. The authors state that no
patient data appears in this article.

Financing
None.

Conflict of Interest

The authors declare no conflicts of interest.

References

—_

. Wallace DJ, Hahn BH, Rhyner S. Dubois’ lupus erythematosus. 7th ed. Philadel-
phia, USA: Lippincott Williams & Wilkins; 2007. p. 16-20.

2. Tsokos GC. Mechanisms of disease: systemic lupus erythematosus. N Engl ] Med.
2011;365:2110-21.

3. Gonzdlez LA, Vasquez GM, Uribe O. Nefropatia lGpica: presentacién clinica, clasi-
ficacién y tratamiento. Rev Colomb Reumatol. 2006;13:307-33.

4. Mason ], Pusey C, Steen VD. Systemic lupus erythematosus: renal involve-
ment. In: Handbook of systemic autoimmume diseases. The kidney in systemic
autoimmune diseases, vol. 7, 1st ed. Amsterdam, The Netherlands: Elsevier;
2008. p. 328-38 [chapter 16].

5. Donadio Jr]JV, Hart GM, Bergstralh EJ, Holley KE. Pronostic determinants in lupus
nephritis: a long-term clinic pathologic study. Lupus. 1995;4:109-15.

6. Mok CC, Wong WS, Lau CS. Lupus nephritis in Southern Chinese patients: clinico-
pathologic findings and long-term outcome. Am ] Kidney Dis. 1999;34:315-23.

7. Bono L, Cameron JS, Hicks JA. The very long-term prognosis and complications

of lupus nephritis and its treatment. QJM. 1999;92:211-8.

8. Neumann K, Wallace DJ, Azen C, Nessim S, Fichman M, Metzger AL, et al. Lupus
in the 1980s: III. Influence of clinical variables, biopsy, and treatment on the
outcome in 150 patients with lupus nephritis seen at a single center. Semin
Arthritis Rheum. 1995;25:47-55.

9. Houssiau FA, Ginzler EM. Current treatment of lupus nephritis. Lupus.
2008;17:426-30.

10. Howie AJ, Turhan N, Adu D. Powerful morphometric indicator of prognosis in
lupus nephritis. QJM. 2003;96:411-20.

11. Mok CC, Ying KY, Tang S, Leung CY, Lee KW, Ng WL, et al. Predictors
and outcome of renal flares after successful cyclophosphamide treatment
for diffuse proliferative lupus glomerulonephritis. Arthritis Rheum. 2004;50:
2559-68.

12. Font ], Cervera R, Espinosa G, Pallarés L, Ramos-Casals M, Jiménez S, et al.
Systemic lupus erythematosus (SLE) in childhood: analysis of clinical and
immunological findings in 34 patients and comparison with SLE characteristics
in adults. Ann Rheum Dis. 1998;57:456-9.

13. Wallace D], Podell TE, Viener JM, Cox MB, Klinenberg JR, Forouzesh S, et al. Lupus
nephritis: experience with 230 patients in a private practice from 1950 to 1980.
Am ] Med. 1982;72:209-20.

14. Seligman VA, Lum RF, Olson JL, Li H, Criswell LA. Demographic differences
in the development of lupus nephritis: a retrospective analysis. Am ] Med.
2002;112:726-9.

15. Adler M, Chambers S, Edwards C, Neild G, Isenberg D. An assessment of renal
failure in an SLE cohort with special reference to ethnicity, over a 25-year period.
Rheumatology (Oxford). 2006;45:1144-7.

16. Faurschou M, Starklint H, Halberg P, Jacobsen S. Prognostic factors in lupus
nephritis: diagnostic and therapeutic delay increases the risk of terminal renal
failure. ] Rheumatol. 2006;33:1563-9.

17. Korbet SM, Lewis EJ, Schawartz MM, Reichlin M, Evans ], Rohde RD. Factors
predictive of outcome in severe lupus nephritis. Lupus Nephritis Collaborative
Study Group. Am ] Kidney Dis. 2000;35:904-14.

18. Rabbani MA, Habib HB, Islam M, Ahmad B, Majid S, Saeed W, et al. Survival
analysis and prognostic indicators of systemic lupus erythematosus in Pakistani
patients. Lupus. 2009;18:848-55.

19. Zuniga R, Markowitz GS, Arkachaisri T, Imperatore EA, D’Agati VD, Salmon JE.
Identification of IgG subclasses and C-reactive protein in lupus nephritis: the
relationship between the composition of immune deposits and FC receptor type
IIA alleles. Arthritis Rheum. 2003;48:460-70.

20. Karassa FB, Trikalinos TA, loannidis JP. The Fc gamma RIIIA-F158 allele is a
risk factor for the development of lupus nephritis: a meta-analysis. Kidney Int.
2003;63:1475-82.

21. Moroni G, Ventura D, Riva P, Panzeri P, Quaglini S, Banfi G, et al. Antiphos-
pholipid antibodies are associated with an increased risk for chronic renal
insufficiency in patients with lupus nephritis. Am ] Kidney Dis. 2004;43:
28-36.

22. Miranda JM, Jara L], Calleja C, Saavedra MA, Bustamante RM, Angeles U. Clinical
significance of antiphospholipid syndrome nephropathy (APSN) in patients with
systemic lupus erythematosus (SLE). Reumatol Clin. 2009;5:209-13.

23. Chan TK. Histological reclassification of lupus nephritis. Curr Opin Nephrol
Hypertens. 2005;14:561-6.

24. Bertsias GK, loannidis JP, Boletis ], Bombardieri S, CerveraR, Dostal C, et al. EULAR
points to consider for conducting clinical trials in systemic lupus erythemato-
sus: literature based evidence for the selection of endpoints. Ann Rheum Dis.
2009;68:477-83.

25. Samokishina NA, Kozlovskaia NL, Shilov EM, Varshavskii VA, Miroshnichenko
NG. Types of lupus nephritis exacerbations: prognostic significance. Ter Arkh.
2008;80:10-4.

26. Pons-Estel BA, Catoggio LJ, Cardiel MH, Soriano ER, Gentiletti S, Villa AR,
et al. The GLADEL multinational Latin American prospective inception cohort
of 1214 patients with systemic lupus erythematosus. Medicine (Baltimore).
2004;83:1-17.

27. BarrRG, Seliger S, Appel GB, Zuniga R, D’Agati V, Salmon J, et al. Prognosis in pro-
liferative lupus nephritis: the role of socio-economic status and race/ethnicity.
Nephrol Dial Transplant. 2003;18:2039-46.

28. Cervera R, Khamashta MA, Font |, Sebastiani GD, Gil A, Lavilla P, et al. Morbility
and mortality in systemic lupus erythematosus during a 10-year period. A com-
parison of early and late manifestations in a cohort of 1000 patients. Medicine
(Baltimore). 2003;82:299-308.

29. Wang YF, Xu YX, Tan Y, Yu F, Zhao MH. Clinicopathological characteristics and
outcomes of male lupus nephritis in China. Lupus. 2012;21:1472-81.

30. Siso A, Ramos-Casals M, Bove A, Brito-Zerén P, Soria N, Nardi N, et al. Outcomes
in biopsy-proven lupus nephritis. Medicine (Baltimore). 2010;89:300-7.

31. Chrysochou C, Randhawa H, Reeve R, Waldek S, Wood GN, O’'Donoghue D], et al.
Determinants of renal functional outcome in lupus nephritis: a single centre
retrospective study. QJM. 2008;101:313-6.

32. Kammoun K, Jarraya F, Bouhamed L, Kharrat M, Makni S, Hmida MB,
et al. Poor prognostic factors of lupus nephritis. Saudi ] Kidney Dis Transpl.
2011;22:727-32.

33. Zhu D, Qu Z, Tan Y, Yu F, Zhao MH. Acute kidney injury in Chinese patients
with lupus nephritis: a large cohort study from a single center. Lupus.
2011;20:1557-65.

34. Nossent HC, Henzen-Logmans SC, Vroom TM, Berden JH, Swaak TJ. Contribution
of renal biopsy data in predicting outcome in lupus nephritis. Analysis of 116
patients. Arthritis Rheum. 1990;33:970-7.

35. Yang XW, Tan Y, Yu F, Zhao MH. Combination of anti-C1q and anti-dsDNA
antibodies is associated with higher renal disease activity and predicts


http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0005
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0005
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0005
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0005
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0005
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0005
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0005
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0005
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0005
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0005
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0005
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0005
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0005
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0005
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0005
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0005
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0005
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0005
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0005
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0005
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0005
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0005
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0005
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0010
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0010
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0010
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0010
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0010
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0010
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0010
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0010
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0010
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0010
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0010
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0010
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0010
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0010
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0010
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0015
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0015
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0015
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0015
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0015
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0015
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0015
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0015
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0015
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0015
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0015
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0015
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0015
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0015
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0015
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0015
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0015
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0015
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0015
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0015
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0020
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0025
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0025
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0025
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0025
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0025
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0025
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0025
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0025
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0025
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0025
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0025
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0025
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0025
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0025
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0025
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0025
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0025
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0025
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0025
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0025
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0025
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0025
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0025
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0030
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0030
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0030
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0030
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0030
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0030
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0030
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0030
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0030
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0030
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0030
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0030
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0030
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0030
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0030
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0030
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0030
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0030
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0030
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0030
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0030
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0030
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0030
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0030
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0030
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0035
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0035
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0035
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0035
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0035
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0035
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0035
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0035
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0035
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0035
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0035
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0035
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0035
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0035
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0035
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0035
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0035
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0035
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0035
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0035
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0035
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0035
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0040
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0045
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0045
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0045
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0045
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0045
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0045
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0045
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0045
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0045
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0045
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0045
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0045
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0045
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0050
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0050
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0050
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0050
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0050
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0050
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0050
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0050
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0050
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0050
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0050
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0050
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0050
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0050
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0050
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0050
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0050
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0050
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0055
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0060
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0065
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0070
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0075
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0080
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0085
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0090
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0095
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0100
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0105
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0110
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0115
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0115
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0115
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0115
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0115
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0115
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0115
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0115
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0115
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0115
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0115
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0115
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0115
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0115
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0120
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0125
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0125
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0125
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0125
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0125
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0125
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0125
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0125
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0125
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0125
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0125
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0125
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0125
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0125
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0125
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0125
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0125
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0125
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0125
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0125
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0125
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0125
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0125
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0125
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0130
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0135
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0140
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0145
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0145
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0145
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0145
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0145
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0145
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0145
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0145
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0145
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0145
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0145
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0145
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0145
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0145
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0145
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0145
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0145
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0145
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0145
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0145
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0145
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0145
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0145
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0145
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0150
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0150
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0150
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0150
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0150
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0150
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0150
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0150
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0150
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0150
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0150
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0150
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0150
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0150
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0150
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0150
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0150
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0150
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0150
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0150
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0150
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0150
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0150
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0150
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0155
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0160
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0165
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0170
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175

36.

37.

38.

39.

40.

D. Miranda-Herndndez et al. / Reumatol Clin. 2014;10(3):164-169

renal prognosis of patients with lupus nephritis. Nephrol Dial Transplant.
2012;27:3552-9.

Moroni G, Pasquali S, Quaglini S, Banfi G, Casanova S, Maccario M, et al. Clinical
and prognostic value of serial renal biopsies in lupus nephritis. Am ] Kidney Dis.
1999;34:530-9.

Tsuruta Y, Uchida K, Itabashi M, Yumura W, Nitta K. Antiphospholipid anti-
bodies and renal outcomes in patients with lupus nephritis. Intern Med.
2009;48:1875-80.

Borchers AT, Leibushor N, Naguwa SM, Cheema GS, Shoenfeld Y, Gershwin ME.
Lupus nephritis: a critical review. Autoimmun Rev. 2012;12:174-94.

Makni K, Jarraya F, Khabir A, Hentati B, Hmida MB, Makni H, et al. Renal a-
smooth muscle actin: a new prognostic factor for lupus nephritis. Nephrology.
2009;14:499-505.

Schwartzman-Morris ], Putterman CH. Gender differences in the patho-
genesis and outcome of lupus and of lupus nephritis. Clin Dev Immunol.
2012;2012:604892.  http://dx.doi.org/10.1155/2012/604892 [Epub 2012
May 29].

41.

42.

43.

44,

45.

46.

169

Esdaile JM, Joseph L, MacKenzie T, Kashgarian M, Hayslett JP. The pathogenesis
and prognosis of lupus nephritis: information from repeat renal biopsy. Semin
Arthritis Rheum. 1993;23:135-48.

Hill GS, Delahousse M, Nochy D, Rémy P, Mignon F, Méry ]JP, et al. Pre-
dictive power of the second renal biopsy in lupus nephritis: significance of
macrophages. Kidney Int. 2001;59:304-16.

Bagavanta H, Fu SM. Pathogenesis of kidney disease in systemic lupus erythe-
matosus. Curr Opin Rheumatol. 2009;21:489-94.

Badot V, Luijten RK, van Roon JA, Depresseux G, Aydin S, Van den Eynde BJ, et al.
Serum soluble interleukin 7 receptor is strongly associated with lupus nephritis
in patients with systemic lupus erythematosus. Ann Rheum Dis. 2013;72:453-6.
Faurschou M, Dreyer L, Kamper AL, Starklint H, Jacobsen S. Long-term mortality
and renal outcome in a cohort of 100 patients with lupus nephritis. Arthritis
Care Res. 2010;62:873-80.

CirueloE, delaCruz], Lépez I, Gbmez-ReinoJJ. Cumulative rate of relapse of lupus
nephritis after successful treatment with cyclophosphamide. Arthritis Rheum.
1996;39:2028-34.


http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0175
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0180
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0185
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0185
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0185
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0185
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0185
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0185
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0185
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0185
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0185
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0185
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0185
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0185
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0185
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0185
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0185
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0185
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0185
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0185
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0185
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0185
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0185
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0185
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0185
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0185
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0185
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0185
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0190
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0190
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0190
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0190
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0190
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0190
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0190
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0190
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0190
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0190
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0190
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0190
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0190
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0190
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0190
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0190
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0190
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0190
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0190
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0190
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0190
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0190
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0195
dx.doi.org/10.1155/2012/604892
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0205
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0210
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0215
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0215
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0215
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0215
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0215
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0215
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0215
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0215
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0215
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0215
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0215
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0215
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0215
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0215
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0215
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0215
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0215
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0215
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0215
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0220
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0225
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230
http://refhub.elsevier.com/S2173-5743(13)00141-X/sbref0230

	Prognostic Factors for Treatment Response in Patients With Lupus Nephritis
	Introduction
	Material and Methods
	Definition of Renal Response
	Statistical Analysis

	Results
	Analysis of the Variables at the End of Induction Therapy to Remission (6 Months)
	Analysis at 12 Months
	Analysis at 24 Months

	Discussion
	Ethical Responsibilities
	Protection of people and animals
	Data confidentiality
	Right to privacy and informed consent

	Financing
	Conflict of Interest
	References


