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Introduction: The platelet-to-lymphocyte (PLR) and neutrophil-to-lymphocyte (NLR) ratios

are emerging markers of inflammation. Erythropoietin resistance is associated with

increased morbidity and mortality in patients with chronic kidney disease and is influ-

enced by  inflammation, among other factors. Therefore, it  would be reasonable to expect a

relationship between these markers and erythropoietin resistance.

Methods: Multicentre cross-sectional study. The records of the haemodialysis sessions of 534

patients belonging to four of our dialysis centres were studied. 137 patients were  excluded,

so  the  final number of patients studied was 397. NLR, PLR and the erythropoietin resistance

index  (ERI) were calculated.

Results: The ERI was divided into quartiles and compared with the mean NLR and PLR of the

four  groups, with these differences being statistically significant (p = 0.00058). In the  regres-

sion  analysis, the NLR value was able to predict ERI significantly (p <  0.0001) (R2 = 0.029). The

PLR  value also predicted ERI significantly (p < 0.0001) (R2 = 0.103). The ability of PLR to predict

erythropoietin resistance was measured with the  area under the ROC curve (AUC = 0.681)

(95% CI, 0.541–0.821). A PLR cut-off point of 125.5 would result in a sensitivity of 80.95% and

42.82% specificity.
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Conclusions: Both PLR and NLR could be considered acceptable markers of erythropoietin

resistance. The PLR was a  better predictor for the ERI than the NLR.

©  2019 Sociedad Española de Nefrologı́a. Published by  Elsevier España, S.L.U. This is an

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

by-nc-nd/4.0/).

Índices  plaquetas-linfocito  y  neutrófilo-linfocito  como  marcadores  de
resistencia  a la  eritropoyetina  en  pacientes  en  hemodiálisis  crónica:
estudio  transversal-multicéntrico

Palabras clave:

Hemodiálisis crónica

Resistencia a la eritropoyetina

Índice plaqueta-linfocito

Índice neutrófilo-linfocito

r e s u m e n

Introducción: Los índices plaquetas-linfocito (IPL) y neutrófilo-linfocito (INL) son marcadores

emergentes de  inflamación. La resistencia a la eritropoyetina está relacionada con una

mayor morbimortalidad en los pacientes con enfermedad renal crónica y está influida,

entre otros factores, por la inflamación. Por lo tanto, cabría esperar una relación entre estos

marcadores y  la resistencia a  la eritropoyetina.

Métodos: Estudio transversal-multicéntrico. Se estudiaron los registros de las sesiones de

hemodiálisis de 534 pacientes pertenecientes a  4  de nuestros centros de diálisis. Se excluyó

a  137 pacientes, por lo que el número final de pacientes estudiado fue de 397. Se calculó el

INL,  el IPL y, como medida de  resistencia a  la eritropoyetina, se calculó el  índice de respuesta

a  la eritropoyetina (IRE).

Resultados: Se dividió el IRE en cuartiles y  se compararon con las medias de  INL  e IPL de

los  4 grupos, siendo estas diferencias estadísticamente significativas (p  = 0,00058). En los

análisis de  regresión, el valor de  INL pudo predecir el  IRE de forma significativa (p < 0,0001)

(R2 =  0,029). Asimismo, el valor  de IPL también predijo el IRE de forma significativa (p < 0,0001)

(R2 = 0,103). La capacidad del IPL para predecir resistencia a  la eritropoyetina se midió con el

área bajo la curva ROC (AUC = 0,681) (IC 95%: 0,541-0,821). Un punto de corte de  IPL de 125,5

resultaría en un  80,95% de sensibilidad y  42,82% de especificidad.

Conclusiones: Tanto el IPL como el  INL podrían considerarse unos aceptables marcadores de

resistencia a la eritropoyetina. El IPL resultó ser  un  mejor predictor que el  INL para el IRE.

©  2019 Sociedad Española de  Nefrologı́a. Publicado por Elsevier España, S.L.U. Este es  un

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

by-nc-nd/4.0/).

Introduction

Anaemia is a  common complication in chronic kidney dis-
ease and is associated with a  higher comorbidity and
mortality.1–4 One of the most significant causes is erythro-
poietin secretion deficiency.5,6 Therefore, treatment with
erythropoiesis-stimulating agents (ESAs) is included within
the management of anaemia in these patients.5,7–10

Most patients with chronic kidney disease present an
adequate control of their anaemia with medium doses of
these drugs.7 However, a  significant percentage of them (from
5% to 10%, according to some studies)4,10,11 have higher
requirements of ESAs due to multiple causes: iron deficiency,
haemolysis, neoplasia, infections, inflammation, vitamin defi-
ciencies, toxins and inadequate dialysis.10,11

This clinical condition, as  a  whole, is called “erythropoietin
resistance”, which is linked to a  worse prognosis in patients
on haemodialysis.12,13 It is  worth highlighting that it is  a
clinical concept which is  difficult to define. An arbitrary, but
data-based, definition is that provided by the European guide-
lines from 1999: “Failure to attain the  target haemoglobin
concentration while receiving more  than 300 IU/kg/week or

20,000 IU/week of erythropoietin” also specifying “or a contin-
ued need for such dosage to maintain the target haemoglobin
concentration”.14

Furthermore, the usefulness of the erythropoietin resis-
tance index (ERI) as a good marker of resistance to erythropoi-
etin and a  factor associated with occurrence of adverse effects
in chronic haemodialysis has been reported.11,15–18 Some
groups have established that an erythropoietin resistance
index greater than 9 IU/kg/week/g/dl could be considered
as  resistant.19,20 In one study it was demonstrated that
ERI values above 15  IU/kg/week/g/dl had greater mortality.15

Likewise, other authors have suggested that erythropoietin
requirements greater than 109 IU/kg/week, without taking into
account the haemoglobin values, are a  warning sign of possi-
ble erythropoietin resistance.21

Moreover, the platelet-to-lymphocyte ratio (PLR) and
neutrophil-to-lymphocyte ratio (NLR) are emerging biological
markers of inflammation and endothelial dysfunction,11,22

initially applied to heart disease patients22–24 and, more
recently, to patients with end-stage chronic kidney
disease.11,25,26

Currently, there are few studies on the  relationship
between these ratios and erythropoietin resistance. One of the
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most representative includes a sample of 104 patients belong-
ing to a single site.11

The objective of our study was to evaluate the relation-
ship between these ratios and erythropoietin resistance in our
prevalent population on chronic haemodialysis.

Materials  and  methods

Design  and  population

The study protocol was  designed in  accordance with the Dec-
laration of Helsinki. The data were gathered in a  registry which
guaranteed the anonymity of the participants and was only
known about by the research team.

It was a cross-sectional study carried out at four Aver-
icum centres across the province of Las Palmas (Spain).
The records of the  haemodialysis sessions of 534 prevalent
patients in June 2017 were assessed. The dialysis prescription
was 3.5–4 h with a  blood flow between 300 and 450 ml/min,
using a standard dialysis concentrate of bicarbonate and high-
permeability polyethersulfone haemodialysis filters (Elisio®

–  Nipro® Model) with a  surface area greater than 1.7 m2

and an ultrafiltration rate greater than 74  ml/h/mmHg). The
erythropoiesis-stimulating agent used in all patients was Epo-
etin Beta (Neorecormon® – Roche Farma AG®).

The exclusion criteria were not receiving treatment with
ESAs at the time of the study (n = 76) and medical condi-
tions which may  have influenced the absolute counts of
platelets, lymphocytes and haemoglobin: admission to hos-
pital for an infection, cancer or haematological causes in  the
previous three months (n = 24). Transfusion in the last three
months (n = 4), active onco-haematological diseases (n  = 13)
and patients undergoing steroid treatment (n = 26) were also
part of the exclusion criteria. Some of the patients fulfilled
more than one exclusion criterion (total number of patients
excluded: n = 137). Therefore, after applying the criteria, the
study sample was 397 patients.

Erythropoietin resistance was defined as those patients
who had erythropoietin doses of greater than 20,000 IU and
haemoglobin values of less than 11 g/dl.14

For the PLR calculation, the  ratio between the  absolute
platelet count and the absolute lymphocyte count in the blood
count was obtained. In order to obtain the NLR, the ratio
between the absolute neutrophil count and the absolute lym-
phocyte count in the blood count was calculated. And, finally,
the ERI was  obtained by calculating the weekly dose of ery-
thropoietin (IU) divided by the dry weight (kg) and divided, in
turn, by the serum haemoglobin levels (g/dl).11,15,16

Other variables analysed were: albumin, serum iron, trans-
ferrin saturation index (TSI) and C-reactive protein (CRP).

Statistical  analysis

The R program version 3.3.2 (2017) was used for the sta-
tistical analysis (R Foundation for Statistical Computing,
Vienna, Austria. URL http://www.R-projet.org/). The results
were considered statistically significant if the p-value was
less than 0.05. The continuous variables were summarised
as mean ± standard deviation (normal variables) or median

Table 1 – Baseline characteristics of the population.

Variable Participants (n = 397)

Female gender, n (%) 130 (32.75)
Age (years) (median) (q25–q75) 67  (58;75)
Active smokers, n (%) 65  (16.3)
Aetiology, n (%)

Not related 108 (27.20)
Nephroangiosclerosis 44  (11.08)
Diabetic nephropathy 132 (33.25)
Chronic glomerulonephritis 38  (9.57)
Hepatorenal polycystic disease 24  (6.05)
Systemic diseases 9 (2.27)
Tubulointerstitial nephritis 27  (6.80)
Other 15  (3.78)

and quartiles (non-normal variables). The categorical vari-
ables were summarised as percentages. The normality of the
variables was analysed using the Shapiro–Wilk test. The Pear-
son coefficient was used for correlations. To evaluate whether
there were significant differences according to the ERI quartile,
the Kruskal–Wallis test was used for quantitative variables,
and the chi-square test for categorical variables.

When significant differences were detected between ERI
quartiles, the respective post hoc tests were carried out using
the Tukey procedure, when the  transformation of the variable
to  the logarithmic scale enabled normality and homoscedas-
ticity to be achieved, or otherwise using the Dunn’s test.

To  evaluate the predictive ability of the PLR and the NLR
on the ERI, regression models were adjusted in which the log
(ERI) was used as  a  response variable. The models were also
adjusted for the age, gender and weight of the individual. In
the case of the NLR, to evaluate the particular effect of the
neutrophil and lymphocyte counts (which are  part of the NLR
definition), these variables were introduced into the regres-
sion model and a step-by-step method was applied to  select
the set  of variables with the best predictive ability. A  similar
procedure was  carried out with the  PLR, introducing in this
case the platelets and lymphocytes as additional variables to
then apply the  step-by-step procedure.

Likewise, in order to carry out an  analysis of the ability of
the PLR to diagnose erythropoietin resistance, a  logistic regres-
sion model, adjusted for age and gender, was  estimated. A
step-by-step method was also applied to  simplify the model
and to eliminate non-explanatory variables. The calculation of
the ROC curve was carried out when only the PLR was used as
the diagnostic criterion to predict erythropoietin resistance.

Results

Baseline  characteristics  of  the  population

The baseline characteristics of the  patients included
are described in  Table 1.  A  stratification of the ERI in
quartiles (Q1 = 0.59–4.08, Q2 = 4.08–7.04, Q3 = 7.04–12.55,
Q4 = 12.55–80.65) was performed and the values of the differ-
ent variables among the  thus defined groups were compared
(Tables 2 and 3). The dry weight, lymphocytes, haemoglobin,
concentrations of serum iron, albumin and C-reactive protein
showed significant differences among the ERI  quartiles. For

http://www.r-projet.org/
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Table 2 – Baseline characteristics according to ERI quartiles.

Variable Quartile 1 Quartile 2  Quartile 3  Quartile 4  p

Female gender (%) 24  (32.75%) 38 (24.24%) 33  (38%) 35  (33.33%) 0.1851
Age (years)

(median q25–q75)
68  (59;74.5) 70 (60;78) 64  (55;73) 67  (58;75.5) 0.0855

Active smokers (%) 18  (18.18%) 11 (11%) 16  (16.16) 20  (20.2) 0.3328
Dry weight (kg)

(median q25–q75)
78  (68.75;90.5) 75 (61.88;84.62) 71  (63.5;81.5) 69.5 (60.25;79.25) 0.0003

Haemoglobin (g/dl)
(median q25–q75)

11.8 (11.4;12.2) 11.4 (10.9;12) 11.4 (10.75;12.1) 10.9 (10.1;11.55) >0.0001

Neutrophils (103/�l)
(median q25–q75)

4.3  (3.5;5.25) 4.17 (3.44;5.42) 4.21 (3.35;5.05) 4.41 (3.32;5.32) 0.9066

Platelets (103/�l)
(median q25–q75)

173  (145.5;211.5) 181 (154;225) 188 (153;239) 210 (151;243) 0.0618

Lymphocytes (103/�l)
(median q25–q75)

1.5  (1.11;1.87) 1.62 (1.18;1.9) 1.37 (1.04;1.73) 1.2  (0.9;1.56) <0.0001

TSI (%)
(median q25–q75)

24.14 (19.67;29.37) 23.22 (19.31;31.54) 23.61 (18.63;29.96) 21.52 (15.65–29.01) 0.452

Serum iron (�g/dl)
(median q25–q75)

59.04 (48;72) 53 (41.5;66) 49  (38.75;62.71) 43.5 (32;60.08) 0.0001

Ferritin (ng/ml)
(median q25–q75)

276.38  (179.62;426.03) 333.8 (220.36;461.25) 322.33 (224.38;458.03) 314.34 (196.55–431) 0.168

CRP (mg/l)
(median q25–q75)

3.65 (1.42;7.65) 3.8 (1.5;7.9) 3.74 (1.69;7.5) 6.52 (2.84;23.31) 0.0001

Albumin (g/dl)
(median q25–q75)

3.79 (3.52;3.99) 3.76 (3.53;3.96) 3.79 (3.5;4) 3.62 (3.34;3.9) 0.023

Table 3 – ERI quartiles vs. NLR and PLR means.

Quartile 1 Quartile  2 Quartile 3 Quartile 4

NLR 3.22 (±1.68) 3.15 (±1.53) 3.49 (±1.91) 4.21 (±2.46)
PLR 128 (±49.10) 134.61 (±54.04) 151.63 (±60.49) 185.49 (±85.87)
ERI 2.43 (±1.13) 5.85 (±0.94) 10.33 (±1.74) 25.19 (±13.62)

The values of the ratios do  not have units.

all these variables (except haemoglobin), the post hoc Tukey
tests (with the variables transformed beforehand to  the loga-
rithmic scale) showed that the first, second and third quartiles
did not display significant differences among them, and that
the significant differences occurred with regard to the fourth
quartile. In  the case of haemoglobin, the Dunn’s post hoc
test showed that its value is  significantly higher in the first
quartile of ERI, did  not show significant differences between
the second and third quartiles and showed a significantly
lower value in the fourth quartile.

The correlation between the  different study variables and
the log value (ERI) was  calculated (Table 4). The correlation is
significant for all variables apart from age and neutrophils.

Table 4 – Correlation between log (ERI) and the different
independent variables.

Correlation p

Age −0.5744 0.2535
Dry weight −0.3124 <0.0001
Neutrophils 0.01114 0.8248
Platelets 0.1442  0.0040
Lymphocytes −0.2009 <0.0001
Haemoglobin 0.3933  <0.0001
NLR 0.1728  0.0005
PLR 0.3203  <0.0001

Table 5 – Correlation between log (ERI) and different
inflammation and iron kinetics parameters.

Correlation p

Albumin −0.1198 0.0103
Serum Fe  −0.2161 <0.0001
Ferritin 0.07254 0.1215
TSI 0.00179 0.9764
CRP 0.2514  <0.0001

Likewise, correlations were carried out between different
inflammation and iron kinetics parameters with the log (ERI)
(Table 5).

Relationship  between  the neutrophil-to-lymphocyte  ratio

(NLR) and  the  erythropoietin  resistance  index  (ERI)

Given the  asymmetry of the NLR variable for each ERI quar-
tile, the  comparison of the NLR values between the four ERI
quartiles was performed initially using the  non-parametric
Kruskal–Wallis test: this test showed significant differences
in the distribution of the ERI for the different ERI quartiles
(p = 0.00058). To determine the quartiles among which these
differences occur, ANOVA and a  post hoc  test were used. For
this, the asymmetry was corrected, transforming the NLR  val-
ues to a  logarithmic scale. The analysis of variance of the log
(NLR) confirmed that there are significant differences in the
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Fig. 1 – log(NLR) vs. ERI quartiles.

log (NLR) values according to the ERI quartiles (p = 0.0004296).
The Shapiro–Wilk test did not find evidence of lack of normal-
ity in the residuals (p  = 0.3808) and Levene’s test did  not detect
heteroscedasticity among groups (p = 0.4492), which validates
the performance of ANOVA (Fig. 1). The Tukey multiple com-
parison test was used to determine among which quartiles the
NLR differences were found: the log values (NLR) for the fourth
ERI quartile differ significantly from the values in the first and
second quartile. The log value (NLR) in the third ERI quartile
does not differ significantly from the others.

To evaluate the predictive ability of the NLR on the log (ERI),
a regression model was adjusted; although the effect of the
NLR on the log (ERI) turned out to be significant (standard-
ised beta =  0.173, p < 0.0001), the  R2 value turned out to be very
low (R2 = 0.029), which indicates that, although the ERI value
tends to grow with the NLR, the  predictive ability of the lat-
ter variable is limited. Fig. 2  shows the  overall regression line
adjusted for all the data, in which the growing trend of the

Fig. 2 – Regression analysis between log(ERI) and NLR.

Fig.  3 – log(PLR) vs. ERI quartiles.

ERI with the NLR is observed and in which the  presence of
considerable variability can be  seen. If we  analyse this graph
carefully, we can observe that, in particular, the majority of the
subjects (90%) have NLR values lower than 6; within this group,
only 3.9% are resistant to erythropoietin; subjects with NLR >6
only make up 10% of the total; but within this group there are
proportionally more  subjects with erythropoietin resistance
(18.9%). In other words, the risk of erythropoietin resistance is
higher among subjects with high NLR values.

This motivates adjusting a logistic regression model to pre-
dict the erythropoietin resistance depending on the NLR. With
this model, we  obtain that the OR  of suffering from erythro-
poietin resistance is  1.32 (p  < 0.0001; 95% CI: 1.118–1.544) for
each unit of increase in the NLR.

Relationship  between  the  platelet-to-lymphocyte  ratio

(PLR)  and  the  erythropoietin  resistance  index  (ERI)

As  with the NLR, the  asymmetry of distributions of the  PLR for
each ERI quartile led to the comparisons of the PLR according
to  ERI quartiles being carried out using the  Kruskal–Wallis test,
with the differences turning out to be statistically significant
(p < 0.00001) (Fig. 3).

Similarly, to decide in which quartiles these differences
occur, an ANOVA of the log (PLR) was carried out, with the
differences being significant (p < 0.0001). The normality of the
log (PLR) was analysed using the Shapiro–Wilk test (p = 0.65)
and homoscedasticity with Levene’s test (p = 0.737).

The Tukey test indicated that the differences were in the
fourth ERI quartile compared to the rest. No significant differ-
ences in the distribution of the log (PLR) were detected in  the
other three quartiles.

In the regression adjustment to predict the log (ERI)
based on the PLR, a significant positive slope (standardised
beta = 0.32, p < 0.0001) was obtained, although, once again, the
R2 value turned out to be low (R2 =  0.103) although higher than
that obtained with the NLR, which means that the predictive
ability of the PLR  is better than that of the  NLR (Fig. 4).
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Fig. 4 – Regression analysis between log(ERI) and PLR.

As occurred with the NLR, it is observed that the log (ERI)
increases with the PLR value; as  in that case 90% of the PLR
values are below 233; in this group, some 3.9% of patients
are resistant to erythropoietin; however, when the PLR is
above 233, 17.5% of the subjects are resistant to erythropoi-
etin; therefore, the risk of being resistant to erythropoietin
increases with the PLR value.

To assess this risk,  the logistic regression model indicates
that an increase of one unit in the  PLR translates into an OR
of 1.011 (p < 0.0001; 95% CI: 1.005–1.015) of presenting erythro-
poietin resistance. An additional calculation makes it possible
to estimate that the OR of suffering from erythropoietin resis-
tance doubles for each increase of 67 units in the PLR  value.

Furthermore, a  multivariate regression analysis was car-
ried out, in which variables such as the TSI, serum iron,
C-reactive protein and the PLR were included. The correlation
of the PLR with logERI continued to be significant (p < 0.0001),
with the total predictive capacity of the model, measured in
terms of R2, of 17.26%.

To analyse the capacity of the PLR to predict erythropoi-
etin resistance, the  area under the ROC curve was measured
(AUC = 0.681) (95% CI: 0.541–0.821). A PLR  cut-off point of
125.5 would result in 80.95% sensitivity and 42.82% specificity
(Fig. 5).

Discussion

Cardiovascular risk in haemodialysis patients is well known.1

From the pathophysiological point of view, inflammation
plays a very important role.  Historically, multiple parame-
ters have been listed to measure this, including C-reactive
protein, serum albumin and B-type natriuretic peptide. The
NLR and the PLR have emerged in recent years as markers
of inflammation and endothelial damage in different types
of patients. Given the fact that they are easy to obtain, inex-
pensive and routinely extracted in patients on haemodialysis,

Fig. 5 – ROC curve which analyses the capacity of the PLR to
predict erythropoietin resistance.

they are a  very interesting analytical parameter in  this group
of patients.6,25,26

Likewise, the management of anaemia with
erythropoiesis-stimulating agents and intravenous iron
have been set up as the  basis for the treatment of patients on
haemodialysis for many  years.5,10

The ERI is a  good marker of erythropoietin resistance and is
related to both intercurrent processes (neoplasia, infections,
etc.) and to a  worse  prognosis in patients on haemodial-
ysis, which is why their detection and follow-up is  very
important.10,11,15,16

The objective of our study was  to determine whether resis-
tance to erythropoietin is related to the NLR and the PLR. It is
worth pointing out that patients who were admitted to hospi-
tal for infection, cancer or haematological causes; those who
had received a blood transfusion in the  last three months;
those who presented active onco-haematological comorbidi-
ties and those who were receiving steroid treatment were
ruled out from the study. All of these are factors which could,
a  priori, alter the count of these blood cells.

Unlike a previous study, which only found a  significant
association of the ERI with the PLR (and not with the NLR),11

our study found an association with both parameters. An
explanation could be that the low number of lymphocytes, the
common parameter of both ratios, could be the  most impor-
tant factor. In isolation, the reduction in absolute number of
lymphocytes has been used as  a  marker of ischaemic heart
disease.27,28 One factor to bear in mind, found in our study, is
that the fourth quartile had the lowest levels of albumin and
dry weight. Despite the fact that this result could be due to  the
influence of malnutrition, other studies would be necessary to
truly determine which of the causes of hypoalbuminaemia is
that which influences this finding most (for example: malnu-
trition, inflammation, liver disease, etc.).

It should be noted that pathophysiological stress causes
cortisol release (not analysed in  our study) which reduces lym-
phocyte levels. This could translate into an altered immune
response which would result in erythropoietin resistance. Fur-
thermore, lymphopenia could be caused by apoptosis of these
cells in atherosclerotic lesions.22

Individually, platelets are involved in  atherosclerosis, in
the activation of proinflammatory cytokines and, through
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interaction with the endothelium, they are probably
also related to  leucocyte chemotaxis and to arterial wall
inflammation.29,30

Neutrophils have demonstrated an important role in
endothelial dysfunction, atherogenesis and plaque destabil-
isation. Activated neutrophils adhere to and penetrate the
endothelial wall easily and are involved in the generation and
release of free radicals, hydrolytic enzymes and cytokines.31

In our study, the PLR has a significant correlation with
the logERI similar to that presented by C-reactive protein
and serum iron, which is consistent given that the main
causes of erythropoietin resistance are inflammation and iron
deficiency.14

Regarding the NLR, the correlation with the logERI is signifi-
cant but less than that found with the PLR. Our results improve
on aspects envisaged by other authors, probably due to  the fact
that our study had a  higher number of samples.32 However, the
reasons for this difference are still not known, although it is
suggested that the PLR would be higher because, at the same
time, it is a better inflammatory marker than the NLR.11,25

However, given the low R2 value in both correlations, the
predictive power of these associations is  low. Nevertheless,
when combined with other variables of inflammation and iron
kinetics, the PLR did provide additional explanatory power.

The strengths of the study are its sample size, which was
much larger than that of previous studies, and its multicentre
nature.25

The following can be  mentioned within the  limitations
of the study: the  fact that the recruited population belongs
to a single province in Spain and that, although the  results
obtained demonstrate statistically significant associations,
they have a limited predictive power.

In view of the results obtained, the mean values of the two
ratios could be used as cut-off points for subsequent studies
that deem the stratification of these parameters necessary.

In conclusion, the  high values of the NLR and the PLR were
associated with higher ERI values in a population at high car-
diovascular risk, such as prevalent patients on haemodialysis.
Both ratios can be a  good cost-effective marker for the moni-
toring of erythropoietin resistance.

Authors

Study design: F.V.A and T.M.V.
Performance of the study: F.V.A, T.M.V, F.H.P and G.A.
Data collection: F.V.A, T.M.V, F.H.P and G.A.
Data analysis: F.V.A, T.M.V, F.H.P, A.S.D.P and G.A.
Interpretation of the results: F.V.A, T.M.V, F.H.P and G.A.
Drafting of the manuscript: F.V.A, T.M.V, F.H.P, A.S.D.P and

G.A.
Review of the manuscript content: F.V.A, T.M.V, F.H.P,

A.S.D.P and G.A.
Approval of the final version of the manuscript: F.V.A, T.M.V,

F.H.P, A.S.D.P and G.A.
F.V.A, A.S.D.P and G.A accept responsibility for the integrity

of the data analysis.

Conflicts  of  interest

The authors declare that they have no conflicts of interest.

r  e  f  e  r  e n c e  s

1. Tuegel C,  Bansal N. Heart failure in patients with kidney
disease. Heart. 2017;103:1848–53.

2. Baek HS, Kang HG, Choi HJ, Cheong HI, Ha IS, Han KH,  et al.
Health-related quality of life of children with pre-dialysis
chronic  kidney disease. Pediatr. Nephrol. 2017;32:2097–105.

3. Migone de Amicis M, Chivite D, Corbella X, Cappellini MD,
Formiga F. Anemia is a  mortality prognostic factor in patients
initially hospitalized for acute heart failure. Intern Emerg
Med.  2017;12:749–56.

4. Guerrero-Riscos MA, Montes-Delgado R, Seda-Guzman M,
Praena-Fernandez JM. Erythropoietin resistance and survival
in non-dialysis patients with stage 4–5  chronic kidney disease
and heart disease. Nefrologia. 2012;32:343–52,
http://dx.doi.org/10.3265/Nefrologia.pre2012.Jan.11111.

5.  Rivera RF, Alibrandi MTS, Di Lullo L,  Fioccari F.  Clinical
management of anemia in patients with CKD. G Ital Nefrol.
2017;34  Suppl. 69:20–35.

6. Martínez-Urbistondo D, Beltrán A, Beloqui O, Huerta A. The
neutrophil-to-lymphocyte ratio  as a  marker of systemic
endothelial dysfunction in asymptomatic subjects.
Nefrologia. 2016;36:397–403,
http://dx.doi.org/10.1016/j.nefro.2015.10.018.

7.  Birnie K, Caskey F,  Ben-Shlomo Y, Sterne JA, Gilg J, Nitsch D,
et al. Erythropoiesis-stimulating agent dosing, haemoglobin
and ferritin levels in UK  haemodialysis patients 2005-13.
Nephrol. Dial. Transplant. 2017;32:692–8.

8. Lopez Oliva MO, Del Castillo Caba D, Fernandez Fresnedo G.
Managing anaemia in kidney transplant patients with
chronic  kidney disease. Nefrologia. 2009;29 Suppl. 1:25–30.

9. Hazara AM, Owen SJ, Bhandari S.  The impact of lowering
haemoglobin targets on patterns of
erythropoiesis-stimulating agent use in patients on
haemodialysis. Blood Purif. 2016;41:287–92.

10. López-Gómez JM,  Valderrábano F.  Resistencia al tratamiento
con eritropoyetina. Nefrologia. 1999;19 Suppl. 3:4–11.

11. Taymez DG,  Ucar E, Turkmen K,  Ucar R, Afsar B, Gaipov A,
et al. The predictive value of platelet/lymphocyte ratio in
hemodialysis patients with erythropoietin resistance. Ther
Apher  Dial. 2016;20:118–21.

12. Eriguchi R, Taniguchi M, Ninomiya T, Hirakata H, Fujimi S,
Tsuruya K,  et al. Hyporesponsiveness to
erythropoiesis-stimulating agent as a prognostic factor in
Japanese hemodialysis patients: the Q-Cohort study. J
Nephrol. 2015;28:217–25.

13. Okazaki M, Komatsu M, Kawaguchi H, Tsuchiya K, Nitta K.
Erythropoietin resistance index and the  all-cause mortality of
chronic hemodialysis patients. Blood Purif. 2014;37:106–12.

14. Guideline 14: causes of an inadequate response to epoetin
treatment. Nephrol. Dial. Transplant. 1999;14 Suppl. 5:25–7,
http://dx.doi.org/10.1093/ndt/14.suppl 5.25.

15. Lopez-Gomez JM, Portoles JM, Aljama P. Factors that condition
the  response to erythropoietin in patients on hemodialysis
and their relation to mortality. Kidney Int. Suppl. 2008:S75–81.

16. Lopez-Gomez JM,  Perez-Flores I,  Jofre R, Carretero D,
Rodriguez-Benitez P, Villaverde M,  et al. Presence of a  failed
kidney transplant in patients who are on hemodialysis is
associated with chronic inflammatory state and
erythropoietin resistance. J. Am. Soc. Nephrol.
2004;15:2494–501.

http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0165
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0165
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0165
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0165
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0165
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0165
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0165
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0165
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0165
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0165
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0165
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0165
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0165
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0165
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0165
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0165
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0165
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0165
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0165
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0165
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0165
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0165
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0170
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0175
dx.doi.org/10.3265/Nefrologia.pre2012.Jan.11111
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0185
dx.doi.org/10.1016/j.nefro.2015.10.018
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0195
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0200
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0205
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0210
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0210
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0210
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0210
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0210
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0210
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0210
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0210
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0210
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0210
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0210
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0210
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0210
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0210
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0210
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0210
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0210
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0210
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0210
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0210
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0210
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0210
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0210
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0210
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0215
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0220
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0225
dx.doi.org/10.1093/ndt/14.suppl_5.25
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0235
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0240


n e  f r  o  l  o g i  a.  2  0 2 0;4  0(3):320–327 327

17. Kuragano T, Kitamura K, Matsumura O, Matsuda A, Hara T,
Kiyomoto H, et al. ESA hyporesponsiveness is associated with
adverse events in maintenance hemodialysis (MHD) patients,
but not with iron storage. PLOS ONE. 2016;11:e0147328,
http://dx.doi.org/10.1371/journal.pone.0147328.

18.  Perez-Garcia R, Rodriguez-Benitez P, Villaverde MT,
Valderrabano F. Is the  index of response to  erythropoietin
(IRE) a good marker of adequate dialysis? Nefrologia.
2001;21:606–7.

19. Aviles B, Coronel F,  Perez-Garcia R, Marcelli D, Orlandini G,
Ayala JA, et al. Anemia management in haemodialysis.
EuCliD database in Spain. Nefrologia. 2002;22:555–63.

20. Arrieta J,  Bajo MA, Caravaca F, Coronel F, Garcia-Perez H,
Gonzalez-Parra E, et al. Guidelines of the Spanish Society of
Nephrology. Clinical practice guidelines for peritoneal
dialysis. Nefrologia. 2006;26 Suppl. 4:1–184.

21. Otero Gonzalez A,  Conde Olasagasti J,  Martin de  Francisco AL,
Gonzalez Parra E. Hemodialysis centers guides. Nefrologia.
2006;26 Suppl. 8:1–4.

22. Neuen BL, Leather N, Greenwood AM, Gunnarsson R, Cho Y,
Mantha ML. Neutrophil–lymphocyte ratio predicts
cardiovascular and all-cause mortality in hemodialysis
patients. Renal Fail. 2016;38:70–6.

23. Tamhane UU, Aneja S, Montgomery D, Rogers EK, Eagle KA,
Gurm HS. Association between admission neutrophil to
lymphocyte ratio and outcomes in patients with acute
coronary syndrome. Am.  J. Cardiol. 2008;102:653–7.

24. Park JJ, Jang HJ, Oh IY, Yoon CH, Suh JW,  Cho YS, et al.
Prognostic value of neutrophil to lymphocyte ratio in patients
presenting with ST-elevation myocardial infarction
undergoing primary percutaneous coronary intervention.
Am.  J. Cardiol. 2013;111:636–42.

25. Turkmen K,  Erdur FM, Ozcicek F,  Ozcicek A, Akbas EM,
Ozbicer A, et al. Platelet-to-lymphocyte ratio better predicts
inflammation than neutrophil-to-lymphocyte ratio in
end-stage renal disease patients. Hemodial Int. 2013;17:391–6.

26. Turkmen K,  Tufan F,  Selcuk E, Akpinar T, Oflaz H, Ecder T.
Neutrophil-to-lymphocyte ratio, insulin resistance, and
endothelial dysfunction in patients with autosomal dominant
polycystic kidney disease. Indian J  Nephrol. 2013;23:34–40.

27. Thomson SP, Gibbons RJ, Smars PA, Suman VJ, Pierre RV,
Santrach PJ, et al. Incremental value of the leukocyte
differential and the rapid creatine kinase-MB isoenzyme for
the  early diagnosis of myocardial infarction. Ann. Intern.
Med. 1995;122:335–41.

28. Ommen SR, Gibbons RJ, Hodge DO, Thomson SP. Usefulness
of the lymphocyte concentration as  a  prognostic marker in
coronary artery disease. Am. J. Cardiol. 1997;79:812–4.

29. Kaplan ZS, Jackson SP. The role of platelets in
atherothrombosis. Hematology Am Soc Hematol Educ
Program. 2011;2011:51–61,
http://dx.doi.org/10.1182/asheducation-2011.1.51.

30. Huo Y, Ley KF. Role of platelets in the  development of
atherosclerosis. Trends Cardiovasc. Med. 2004;14:18–22.

31. Soehnlein O. Multiple roles for neutrophils in atherosclerosis.
Circ. Res. 2012;110:875–88,
http://dx.doi.org/10.1161/circresaha.111.257535.

32. Pineault J, Lamarche C, Bell R, Lafrance JP, Ouellet G, Leblanc
M,  et al. Association of neutrophil-to-lymphocyte ratio with
inflammation and erythropoietin resistance in chronic
dialysis patients. Can J Kidney Health Dis. 2017;4,
2054358117735563.

dx.doi.org/10.1371/journal.pone.0147328
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0250
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0255
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0260
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0265
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0270
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0275
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0280
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0285
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0290
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0295
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0300
dx.doi.org/10.1182/asheducation-2011.1.51
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0310
dx.doi.org/10.1161/circresaha.111.257535
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320
http://refhub.elsevier.com/S2013-2514(20)30072-9/sbref0320

	Platelet-to-lymphocyte and neutrophil-to-lymphocyte ratios as markers of erythropoietin resistance in chronic haemodialysi...
	Introduction
	Materials and methods
	Design and population
	Statistical analysis

	Results
	Baseline characteristics of the population
	Relationship between the neutrophil-to-lymphocyte ratio (NLR) and the erythropoietin resistance index (ERI)
	Relationship between the platelet-to-lymphocyte ratio (PLR) and the erythropoietin resistance index (ERI)

	Discussion
	Authors
	Conflicts of interest
	References


