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Introduction: Diabetic kidney disease is the main cause of chronic kidney disease (CKD)

worldwide. Both CKD and diabetes mellitus (DMT2) are important risk factors for mortality.

However, it  is still unknown if  the risk of death is modified by the  simultaneous presence of

these diseases.

Objective: To evaluate the presence of an interaction between DMT2 and CKD for mortality

in  a representative population of a  Latin American country.

Methods: It is an analytical cohort study of patients with CKD, who were followed for 4

years  (between 2004  and 2009). We  calculated the incidence rate, progression, survival (using

Kaplan–Meier curves), interaction (on the  additive and multiplicative scales) and impact of

the  different stages of CKD in patients with and without DMT2 (using a cox proportional

hazards model).

Results: In this population of 5663 individuals, both DMT2 and CKD are risk factors for

mortality (p < 0.001). We found a  statistically significant difference in mortality between

individuals with and without DMT2, who also had CKD stages 3–4  –5 (Log-rank p  = 0.0076).

Additionally, we found a statistically significant interaction for mortality in both the  addi-

tive  and multiplicative scales between DMT2 and CKD (p = 0.005). DMT2 was found to be a

risk factor for mortality (Hazard Ratio 1.61 p < 0.001), but in individuals with DMT2, the only

risks significantly associated with mortality, were age, dyslipidemia and nephroprotective

drugs.
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Conclusión: The interaction between CKD and DMT2 negatively modifies the  risk of death of

both diseases. This means that when the two diseases are present, the risk of mortality is

lower than expected.

©  2021 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/).

Interacción  entre  el  estadio  de la enfermedad  renal  crónica  y  la  diabetes
mellitus  como  factores  asociados  con mortalidad  en  pacientes  con
enfermedad  renal  crónica:  un  estudio  de cohortes  externas
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r e s u m e n

Introducción: La enfermedad renal diabética es la principal causa de enfermedad renal crónica

(ERC) en el mundo y tanto la diabetes mellitus (DMT2) como la ERC son importantes factores

de  riesgo para mortalidad. Sin  embargo, se desconoce si la presencia simultánea de ambas

enfermedades modifica el riesgo de muerte.

Objetivo: Evaluar la presencia de interacción entre DMT2 y  estadio ERC respecto a la mortal-

idad  en una población representativa de  un país latinoamericano.

Métodos: Estudio analítico en dos cohortes de  pacientes con diagnóstico de ERC con cuatro

años  de seguimiento entre 2004  y  2008. Se calculó la tasa de  incidencia, progresión, super-

vivencia (Kaplan-Meier), interacción (aditiva y multiplicativa) e impacto de la presencia de

los  diferentes estadios de  ERC en pacientes con y  sin DMT2 mediante un análisis de riesgos

proporcionales de  Cox.

Resultados: En esta  población de  estudio de 5.663 pacientes, tanto la DMT2 como el estadio de

ERC son factores de  riesgo para mortalidad (p < 0,001). La diferencia en la supervivencia entre

diabéticos y no diabéticos en estadios 3 – 4  – 5 fue  estadísticamente significativa (Log-rank

p  = 0,0076). Se encontró una interacción estadísticamente significativa en las escalas aditiva

y  multiplicativa entre la presencia de  DMT2 y el estadio de ERC, con respecto a  la mortalidad

(p  = 0,005). Se confirmó el impacto de  la diabetes como factor de riesgo de  mortalidad (Hazard

Ratio  1,61 p  < 0,001), pero en los pacientes con DMT2 solamente la edad, la dislipidemia y

los  nefroprotectores estuvieron asociados significativamente con la mortalidad.

Conclusión:  La interacción entre ERC y  DMT2 modifica de forma negativa el riesgo de  muerte

de  ambas enfermedades. Es  decir que el  efecto conjunto observado es menor al esperado.

©  2021 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

Both chronic kidney disease (CKD) and diabetes mellitus are

problems taffecting the public health and diabetes is the main

cause of CKD in the world.1 Both conditions are mortality risk

factors.1–3 Globally, CKD occurs in 25%–40% of patients with

type 2 diabetes mellitus (T2DM)4,5 and in 7%–12% of the gen-

eral population.1 In countries such as Singapore, Malaysia and

the Jalisco region in Mexico, the incidence of diabetic kidney

disease is greater than 50%,6 while in  the  US the prevalence of

T2DM is 12%–14%.7

Despite the high prevalence of both diseases, to date it

has not been accurately determined in populations of Latin

American countries whether the association of each disease

with mortality is modified by the presence or absence of the

other, in other words, is there an  interaction between the two

of them to affect mortality. To our knowledge, most of the

studies are prerformed in patients population with or with-

out T2DM in developed countries; and without adequately

exploring the differences between both groups according to

renal involvement.8–10 A meta-analysis evaluated the inter-

action between CKD and T2DM and reported an increase in

mortality associated to a decreased in glomerular filtration

rate (GFR), but without significant differences or  interaction in

diabetics versus non-diabetics.8 However, only one of the  30

studies included in the systematic review had minimal repre-

sentation of South American countries, and it corresponded to

a  clinical trial carried out almost 20  years ago to estimate the

efficacy of angiotensin II receptor antagonists. The objective of

the present study is  to determine, in a  representative popula-

tion of a  Latin American country, whether the risk of mortality

associated to each CKD stage is  modified by the presence or

absence of T2DM.

Methodology

Study  design

This is an analytical study was  carried out with two  cohorts

of patients diagnosed with CKD and four years of follow-up,
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Table 1 – Chronic kidney disease stages according to the
2012 KDIGO guide.13

Stages GFR (mL/min/1.73 m2)

Stage 1 >90

Stage 2 60–89

Stadium 3a 45–59

Stadium 3b  30–44

Stage 4 15–29

Stage 5 <15

GFR: glomerular filtration rate.

evaluated in a previous study11 to determine the effectiveness

of a renal protection program (RPP).

Scenario  and  participants

The population evaluated in the study belongs to two health

service provider companies (EPS) in the department of Antio-

quia in Colombia, specifically in the city of Medellín and its

metropolitan area and municipalities in eastern Antioquia.

Data collection was carried out from both EPS between Jan-

uary 2007 and June 2009. The data recorded in the  electronic

clinical record from April 2004 (the beginning of the RPP) to

June 2007 were retrospectively analyzed and prospective anal-

ysis continued until April 30, 2008, for a total of four years of

follow-up.

Each EPS, from which the data for the study was taken,

cared for their patients with a renal protection program (RPP)

or with conventional treatment (TC). The PPR is an inter-

disciplinary and specialized program for the management of

patients –with a  preventive approach since the initial stages–;

the TC consists of first level of management which is  less

preventive and more  therapeutically oriented.

The patient inclusion criteria were: being affiliated to the

EPS during the  four years in which the  study was conducted

and meeting the  CKD diagnostic criteria established by the

National Kidney Foundation in the Kidney Disease Outcomes

Quality Initiative.9,12 Patients under 15 years of age and those

registered at both institutions at any time during the study

were excluded. Follow-up began when they were diagnosed

with CKD or included in the PPR. This study was approved by

the ethics committee of the  institutions involved and all the

patients in the prospective phase signed the  informed consent

for participation in  the study.

Variables

Diagnostic criteria of CKD: a GFR < 60 mL/min/1.73 m2 (calcu-

lated using the Cockroft–Gault formula), renal abnormality

on ultrasound, proteinuria >150 mg/day, abnormal urinary

sediment, and if diabetics a microalbuminuria >30 mg/g or

30 mg/24 h.

Exposure variables: diagnosis of T2DM by clinical history

and stages of chronic kidney disease defined according to the

2012 KDIGO guideline13 (Table 1).There ara five stages defined,

one is the most moderate and five the most serious.

Dependent variables: all-cause mortality, CKD stage pro-

gression.

Descriptive variables: values of blood pressure at diagno-

sis, fasting glycemia, glycated hemoglobin, serum creatinine,

24-h proteinuria, HDL and LDL cholesterol, hemoglobin,

electrolytes (potassium, calcium, phosphate), albumin, and

parathyroid hormone.

Confounding variables: according to the reviewed

publications,1,14 the following variables were assumed as

potential confounding variables: age, sex, CKD stage at the

time of diagnosis, arterial hypertension (AHT), dyslipidemia,

EPS, nephrotoxic, nephroprotective, and Cardiovascular dis-

ease (defined as  a  history of acute myocardial infarction,

coronary heart disease, or cerebrovascular accident).

Source  of  data  and  measurements

The information was taken manually from the databases of

each EPS and from the  medical records, obtaining the infor-

mation progressively during the study period.

Biases

To avoid measurement bias, the team dedicated to data col-

lection was trained, the process for applying the tools was

standardized, and a  pilot test was carried out. In addition, each

clinical history was entered into the  database by two  different

professionals. During the study, an effort was made to reduce

the risk of patient loss. With this purpose, the new telephone

numbers of the patients were searched in  the records and in

other documents of the EPS. Likewise, telephone numbers of

friends and relatives of the patients were sought by the  team

in  charge of the programs. All patients were contacted by tele-

phone to verify their health status after completing the study.

Information could be obtained from 80% of them, without

any difference between both EPS. Censored cases were those

patients in which death was  not reported as an  outcome, the

lost to follow-up, and patients who withdrew from the study.

The censoring time was defined as the  last date reporting that

the patient was alive.

Sample  size

The number of participants was defined after counting the

number of patients that met  the CKD criteria according to

KDOQI and had an electronic medical record in the provider

companies. No formal sample size calculation was made in

the original study, since the entire population that met  the

inclusion criteria was included.

Quantitative  variables

The GFR was taken into account as  a variable of progression

in each stage. For the statistical analysis, stages 1 and 2 were

assumed as the control group and stages 3a, 3b, 4 and 5  as the

exposure group. Age was divided into two groups: under 65

years and over 65 years. This cut-off point was defined based

on the fact that it was  the mean of the total population studied

and the threshold declared by the World Health Organization

(WHO) to differentiate the old from the  adult population.
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Statistic  analysis

For descriptive statistics it was  used the mean, median or

frequency distributions with their corresponding measure of

dispersion, depending on the type of data. For the  bivariate

analysis, the X2 test was  used to assess the risk of mortal-

ity in stages 3 (a  and b), 4, 5 of CKD and in diabetic patients,

as well as the association between T2DM and CKD progres-

sion. The Kaplan–Meier survival curve analysis, was  used to

assess the probability of death in  CKD stages 3, 4 and 5 in

diabetic patients vs. not diabetics. Subsequently, stages 3a–3b

and 4–5 subgroups were analyzed separately in the  presence

or absence of T2DM. Cox proportional hazards models were

performed in patients with and without T2DM, adjusting for

covariates. The ratio of incidence rate was estimated with a

95% confidence interval.

To detect the  presence of the interaction, a  stratified anal-

ysis of mortality in  CKD stages was first performed using

the Mantel–Haenszel technique, and confirmed with the

Breslow–Day test. The interaction was  evaluated as  additive

and as multiplicativel. The additive scale assesses whether

the combined effect of both variables is different from the

algebraic sum of the individual absolute risks, while the mul-

tiplicative scale assesses whether the effect is different from

the product of the individual effects.15 The additive scale has

proven to be important in public health analyzes and in the

evaluation of biological interaction, but the general recom-

mendation is to  evaluate always both scales.16 Subsequently,

two  Cox proportional hazards models were performed to

assess the risk of mortality in patients with CKD, adjusting for

covariates and the CKD–DMT2 stage interaction. Both models

were evaluated using the likelihood ratio test to determine the

difference between the complete and nested models. The SPSS

version 22 and STATA version 14  were used for the statistical

analysis.

Results

Participants

A  total of 9887 medical records were reviewed, 56% from the

PPR program and 44% from the TC program; as  many  as  5663

met the inclusion criteria and 3832 had at least two years of

follow-up of, 8.9% withdrew and 5.5% died.

The mean age was 67 years, with no significant differences

in the distribution by sex. A 35.3% of the patients (n  = 1998)

had a diagnosis of T2DM. More  than 50% of the patients with

T2DM and CKD stages 3, 4, and 5 were 65 years of age or  older.

A 57.6% of the population had stage 3 CKD (a or b) and 1.8% had

stage 5 CKD (Table 2 and Appendix B Supplementary Table 1).

The median weight in the T2DM group was  68  kg and in

the group without T2DM it was 60 kg (p < 0.001). The median

24-h proteinuria was 265 mg/day and 190 mg/day in the T2DM

and non-DMT2 groups respectively (p < 0.001). Regarding the

lipid profile, the median value of triglycerides and HDL was

170 mg/dL and 41 mg/dL in the patients with T2DM and

154 mg/dL and 43.3 mg/dL in the  control group respectively

(p < 0.005) (Appendix B, Supplementary Table 2).

In the group of patients with CKD stages 3, 4 and 5, there

was a  higher prevalence of comorbidities such as  hyper-

tension, dyslipidemia and cardiovascular disease, as  well as

more frequent use of nephroprotectors, all with significant

differences (p < 0.01). No significant differences were found

regarding the prevalence of T2DM in both groups (Appendix

B Supplementary Table 1).

Mortality  risk  according  to  CKD  stage  and  the presence  of

T2DM

The analysis found that both the stage of CKD (RR of CKD

stages 3, 4, 5 vs. 1, 2  = 3.6; 95% CI = 2.6–4.8) and diabetes (RR = 1,

7; 95% CI = 1.35– 2.14) behave as significant risk factors for mor-

tality.

Survival  models

In the Kaplan–Meier curves, comparing T2DM patients vs.

those without T2DM, all in CKD stages 3–4–5,  it is observed

that the probability of survival is higher in the group without

T2DM showing statistically significant differences (Log-rank

p = 0.0076) (Fig. 1). A subgroup analysis of patients with and

without diabetes, no significant differences were observed

between CKD stages 3  or 4–5 (Log-Rank test p = 0.70 and p = 0.95,

Figs. 2 and 3,  respectively).

The association of T2DM with mortality between the differ-

ent CKD stage strata was evaluated using the Mantel–Haenszel

technique, statistically significant differences were found in

stages 3–4–5: OR 1.49 (95% CI: 1.17; 1. 91) and in  stages 1–2: OR

5.47 (95% CI: 2.42; 12.39). The Breslow–Day statistical criterion

shows a p value of 0.002, confirming that the  stage behaves

as an interaction variable in the association of T2DM with

mortality.

Analysis of the interaction in the additive and multiplica-

tive scales showed that it was  significant in both scales: the

joint effect observed is less than expected, which accounts for

a negative or  antagonistic interaction. Heterogeneity is also

observed in the strata of both scales, which indicates that it  is

a  quantitative interaction, that is, the association with the out-

come of death is in the  same direction, although with different

magnitude (Table 3).

In the multivariable analysis, the T2DM–CKD stage inter-

action was also evaluated by means of an additional term,

adjusting for covariates, finding that it was statistically signif-

icant (p = 0.005). This was confirmed by the difference in the

likelihood ratio test between the  complete and nested models

(p = 0.0028) (Supplementary Tables 3 and 4).

Final  adjusted  analysis  by  T2DM  subgroups

In the multivariable analysis, it was  found that the  CKD

stage and the covariates age, hypertension, dyslipidemia, and

EPS are associated with mortality in patients without T2DM

(Table 4). By contrast, in patients with T2DM, only age, dys-

lipidemia, and the  use of nephroprotectors were found to be

significantly associated with mortality (Table 5).
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Table 2 – Characteristics of the population of two cohorts of patients in renal care (Medellín, Colombia, 2004–2009).

DMT2 p

Yes, n (%) No, n (%)

Sex Male  1032 (51.7) 1980 (54.0) 0.087

Female 966 (48.3) 1685 (46.0)

E.R.C. stadium 1  167 (8.4) 406 (11.1) 0.00

2 365 (18.3) 606 (16.5)

3a 539 (27.0) 1048 (28.6)

3b 605 (30.3) 1059 (28.9)

4 287 (14.4) 481 (13.1)

5 35  (1.8) 65 (1.8)

Age Under 65 755 (37.8) 1702 (69.3) <0.001

65 and over 1243 (62.2) 1963 (53.6)

HTN 1936 (96.9) 3284 (89.6) <0.001

Dyslipidemia 1401 (70.1) 2070 (56.5) <0.001

Cardiovascular diseasea 581 (29.1) 762 (20.8) <0.001

Obesity 398 (19.9) 381 (10.4) <0.001

EPS PPR  1521 (76.1) 2681 (73.2) 0.014

CT 477 (23.9) 984 (26.8)

Nephrotoxic 126 (6.3) 343 (9.4) <0.001

Nephroprotectors 1553 (77.7) 2561 (69.9) <0.001

DMT2: diabetes mellitus type  2; CKD: chronic kidney disease; HTN: arterial hypertension; PPR: renal protection program; CT: conventional

treatment.
a Cardiovascular disease: defined as the presence of  acute myocardial infarction, cerebrovascular accident or coronary disease.

Fig. 1 – Survival analysis in CKD stages 3–4–5 in patients with and without T2DM.

Kaplan–Meier curve that evaluates the probability of survival in patients with CKD stages 3–4–5, with and without T2DM.

CKD: chronic kidney disease; T2DM: type 2  diabetes mellitus.

Discussion

Our study confirmed the  interaction or modification of the

effect of CKD stage and the presence of T2DM, with respect to

the risk of death, in  two cohorts from different care programs

of patients with kidney disease.

The association of T2DM and CKD with mortality is

explained by the pathophysiology of these conditions and

their causal relationship1–3,17–19 has  been reported in mul-

tiple previous studies.20–25 In 2011, Astor et al. in a cohort

with 21,688 patients, found that a  reduction in  GFR of

15 mL/min/1.73 m2 below 45 mL/min/1.73 m2 is associated

with an increase in the mortality rate of 47%.10 The results

of previous studies regarding the ERC–DMT2 interaction are

not uniform; in 2013, a study including 15,046 individuals

from the  National Health and Nutrition Examination Survey

III database found that the additive interaction between T2DM

and kidney disease was  significant, but not the multiplicative

interaction. More  than 50% of the patients considered in  the
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Fig. 2 – Survival analysis according to CKD stage in patients without T2DM.

Kaplan–Meier curve that evaluates the probability of survival in patients with CKD without T2DM. CKD: chronic kidney

disease; T2DM: type 2 diabetes mellitus.

Fig. 3 – Survival analysis according to CKD stage in patients with T2DM.

Kaplan–Meier curve that evaluates probability of survival in CKD patients with T2DM.

CKD: chronic kidney disease; T2DM: type 2 diabetes mellitus.

renal disease group had a  GFR > 60 mL/min/1.73 m2 (stages 1

and 2) and were included in  this group because they only had

the presence of albuminuria,26 which makes the results not

comparable with ours. A  meta-analysis published in 2012 that

included more  than one million patients found that the inter-

action between T2DM and CKD is not significant with respect

to  mortality, both in  the total range of GFR and in the different

stages of CKD.8 However, it did find an increased risk of mor-

tality in patients with both risk factors compared with patients

who only have CKD.8 Similar results were presented in 2018 in

a  preliminary study27 that included 2108 patients. Most of the

studies that evaluate mortality in  patients with CKD or T2DM

do not evaluate risk differences in patients with and without

T2DM.10,28–32 The differences observed between the studies

may  be due to racial differences between the Latino and North

American populations and the  criteria used to define CKD.

Unlike the  previously mentioned studies, the present study

found the presence of interaction between the  CKD stage and
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Table 3 – Evaluation of the CKD stage–DMT2 interaction in two cohorts of patients in renal care (Medellín, Colombia,
2004–2009).

DMT2 No  DMT2

Incidence of death n  (%)  OR*  RD** Incidence of  death n (%) OR*  RD**

Stages 1–2 22  (4.2) 5.29 3.4% 8 (0.8) 1.0 (reference) 0.0% (reference)

Stages 3–4–5 126 (8.5) 10.77 7.8% 156 (5.9) 7.4 5.1%

Expected OR

(mulplicative scale):

39.14

Observed OR:  10.77

Expected RD (additive

scale): 8.5

Observed RD:  7.8

∗ OR = indirect relative risk (OR).
∗∗ RD =  risk difference.

Table 4 – Cox proportional hazards model for death in
patients with CKD without T2DM (n  = 3665).

Variable Hazard ratio (95%  CI) p

EPS (TC vs. PPR) 1.62 (1.14–2.30) 0.007

ERC stage (3, 4, 5 vs. 1, 2) 3.23 (1.52–6.87) 0.002

Age (>65 vs. <65 years) 5.09 (3.04–8.50) <0.001

Sex (male vs.  female) 1.05 (0.77–1.45) 0.742

HTN 0.56 (0.32–0.98) 0.044

Dyslipidemia 0.34 (0.24–0.47) <0.001

Nephrotoxic 1.16 (0.67–2.01) 0.601

Nephroprotectors 0.80 (0.56–1.14) 0.224

Cardiovascular disease 1.38 (0.99–1.94) 0.057

EPS: health service provider company; CKD: chronic kidney disease;

HTN: arterial hypertension; PPR: renal protection program; CT: con-

ventional treatment.

Table 5 – Cox proportional hazards model for death in
CKD patients with T2DM (n  = 1998).

Variable Hazard ratio (95%  CI) p

EPS (TC vs. PPR) 1.22 (0.82–1.82) 0.330

ERC stadium (3, 4, 5 vs. 1, 2) 1.51 (0.94–2.42) 0.090

Age (>65 vs. <65 years) 1.80 (1.20–2.70) 0.005

Sex (man vs. woman) 0.92 (0.66–1.27) 0.616

HTN 0.45 (0.20–1.04) 0.061

Dyslipidemia 0.40 (0.29–0.56) <0.001

Nephrotoxic 0.70 (0.31–1.59) 0.394

Nephroprotectors 0.60 (0.39–0.91) 0.016

Cardiovascular disease 1.35 (0.95–1.91) 0.090

EPS: health service provider company; CKD: chronic kidney disease;

HTN: arterial hypertension; PPR: renal protection program; CT: con-

ventional treatment.

the presence of T2DM on both the additive and multiplica-

tive scales. Furthermore, the type of interaction is negative,

that is, although each of the covariates had an independent

effect on the increased risk of death, in  the presence of both

diseases the increase in risk is less than expected. Compari-

son of mortality between diabetics and non-diabetics in stages

3–4–5 showed that patients with T2DM had significant higher

risk of mortality (Fig. 1). However, when dividing the different

stages by strata, no significant differences were found regard-

ing mortality between patients with and without a diagnosis

of T2DM (Figs. 2 and 3). This could be explained by the low

mortality rate in stage 3 and the  small sample size in  stages

4–5, which does not allow us to detect statistically significant

differences.

We  also found that in the presence of T2DM and when

adjusting for covariates, only age continues to be a  significant

risk factor for death, while dyslipidemia and the use of nephro-

protectors seem to confer some reduction in the  risk of death.

The finding of dyslipidemia as  a protective factor may  corre-

spond to the known phenomenon of “reverse epidemiology”.11

That is, although dyslipidemia is known as an independent

risk factor for morbidity and mortality, in this case in patients

with advanced stages of CKD it represents a  protective factor.

As an  explanation for this, it is proposed that low lipid lev-

els behave as  a marker of inflammation and malnutrition in

kidney patients, so that high levels of these represent a  better

prognosis in dialysis patients.11,33

T2DM plays an important role  as a risk factor for mortality

in patients with CKD and if present, other variables are no

longer significant. Tonelli et al, in a  2006 meta-analysis, which

included more  than one million patients, showed that the  risk

of mortality in  patients with CKD was lower in those studies

that performed analyzes adjusted for covariates, compared to

those that only presented crude analysis.21 This may represent

the impact of comorbidities such as T2DM on mortality risk.

Among the limitations of this study, it stands out the obser-

vational design, with data taken from a previous study, which

were recalculated and adapted to current guidelines. Some

conventional cardiovascular and death risk variables such as

smoking, overweight or poor control of chronic diseases (such

as T2DM or HTA) were not taken into account due to lack

of data. This does not allow adjustment for these variables

or subgroup analysis according to the degree of control. The

study population is  exclusively Colombian, which allows the

results to be adapted to other Latin American countries, but

makes it difficult to generalize to  countries outside the region.

The missing data in some individuals could represent an infor-

mation bias, but since these losses were not different between

the living and the dead, it is expected that the observed asso-

ciations would be of even greater magnitude.

This study suggests that there is evidence adaptable to

Latin America on the  impact on mortality of the addition of

other risk factors such as diabetes to CKD, as  well as  the possi-

ble need for strict control of these comorbidities to reduce the

risk of death. It is necessary to perform a  study that includes

individuals from other Latin American countries and with
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measurements on the degree of control of DMT2 and other

comorbidities.

Conclusion

The risk of mortality in  patients with stages 3–4–5 CKD is  modi-

fied in the presence of T2DM on the additive and multiplicative

scale with a  negative relationship. The observed increased risk

in individuals with both  diseases is less than expected.

Financing

This work was financed by Colciencias, Universidad de Antio-

quia and EPS Sura.

Conflict  of interests

The authors declare that they have no conflict of interest.

Thanks

Johana Ascuntar (BSc).

Appendix  A.  Supplementary  data

Supplementary material related to this article can be

found, in the  online version, at doi:https://doi.org/10.1016/j

.nefroe.2021.04.011.

r  e f  e  r e  n  c  e  s

1. Romagnani P, Remuzzi G,  Glassock R, Levin A, Jager KJ, Tonelli
M,  et al. Chronic kidney disease. Nat Rev Dis Primers.
2017;3:17088.

2. Barkoudah E, Skali H, Uno H, Solomon SD, Pfeffer MA.
Mortality rates in trials of subjects with type 2 diabetes. J  Am
Heart Assoc. 2012;1:8–15.

3. Barsoum RS. Chronic kidney disease in the developing world.
N  Engl J Med. 2006;354:997–9.

4. Amin AP, Whaley-Connell AT, Li  S, Chen SC, McCullough PA,
Kosiborod MN, et al. The synergistic relationship between
estimated GFR and microalbuminuria in predicting long-term
progression to  ESRD or death in patients with diabetes:
results from the Kidney Early Evaluation Program (KEEP). Am J
Kidney Dis. 2013;61:S12–23.

5. Remuzzi G, Schieppati A,  Ruggenenti P. Clinical practice.
Nephropathy in patients with type 2 diabetes. N  Engl J Med.
2002;346:1145–51.

6. Low S, Lim SC, Wang J, Yeoh LY, Liu YL, Lim EK, et al. Long
Term  outcomes of patients with type 2 diabetes attending a
multidisciplinary diabetes kidney disease clinic. J  Diabetes.
2017;10(7):572–80, http://dx.doi.org/10.1111/1753-0407.12626.
Epub  2017 Dec 28. PMID: 29154443.

7.  Menke A, Casagrande S, Geiss L, Cowie CC. Prevalence of and
trends in diabetes among adults in the United States,
1988-2012. JAMA. 2015;314:1021–9.

8. Fox CS, Matsushita K, Woodward M, Bilo HJ, Chalmers J,
Heerspink HJ, et al. Associations of kidney disease measures

with mortality and end-stage renal disease in individuals
with  and without diabetes: a  meta-analysis. Lancet.
2012;380:1662–73.

9. Chobanian AV, Bakris GL, Black HR, Cushman WC,  Green LA,
Izzo JL, et al. The seventh report of the Joint National
Committee on prevention, detection, evaluation, and
treatment of high blood pressure: the JNC 7 report. JAMA.
2003;289:2560–72.

10. Astor BC, Matsushita K, Gansevoort RT, van der Velde M,
Woodward M, Levey AS, et al. Lower estimated glomerular
filtration rate and higher albuminuria are associated with
mortality and end-stage renal disease. A collaborative
meta-analysis of kidney disease population cohorts. Kidney
Int. 2011;79:1331–40.

11. Yepes Delgado CE, Pérez Dávila S, Montoya Jaramillo M,
Orrego Orozco BE. Stage progression and need for renal
replacement therapy in a  renal protection programme in
Colombia. A  cohort study. Nefrologia. 2017;37:330–7.

12. Foundation NK. K/DOQI clinical practice guidelines for
chronic  kidney disease: evaluation, classification, and
stratification. Am J Kidney Dis. 2002;39:S1–266.

13. Chapter 1: definition and classification of CKD. Kidney Int
Suppl  (2011). 2013;3:19–62.

14. White SL,  Cass A, Atkins RC, Chadban SJ. Chronic kidney
disease in the general population. Adv Chronic Kidney Dis.
2005;12:5–13.

15. Knol MJ, VanderWeele TJ, Groenwold RH, Klungel OH, Rovers
MM, Grobbee DE. Estimating measures of interaction on an
additive scale for preventive exposures. Eur J Epidemiol.
2011;26:433–8.

16. Knol MJ, VanderWeele TJ. Recommendations for presenting
analyses of effect modification and interaction. Int J
Epidemiol. 2012;41:514–20.

17. Anders HJ, Huber TB, Isermann B, Schiffer M. CKD in diabetes:
diabetic  kidney disease versus nondiabetic kidney disease.
Nat Rev Nephrol. 2018;14:361–77.

18. Li  S, Wang J, Zhang B, Li X, Liu Y. Diabetes mellitus and
cause-specific mortality: a  population-based study. Diabetes
Metab J. 2019;43:319–41.

19. Holman N, Hillson R, Young RJ. Excess mortality during
hospital stays among patients with recorded diabetes
compared with those without diabetes. Diabet Med.
2013;30:1393–402.

20. Go AS, Chertow GM, Fan  D, McCulloch CE, Hsu CY. Chronic
kidney disease and the  risks of death, cardiovascular events,
and hospitalization. N Engl J  Med. 2004;351:1296–305.

21. Tonelli M, Wiebe N,  Culleton B, House A,  Rabbat C, Fok M,
et  al. Chronic kidney disease and mortality risk: a  systematic
review. J Am Soc Nephrol. 2006;17:2034–47.

22. Kovesdy CP, Anderson JE. Reverse epidemiology in patients
with chronic kidney disease who are not yet on dialysis.
Semin  Dial. 2007;20:566–9.

23. Neovius M, Jacobson SH, Eriksson JK, Elinder CG, Hylander B.
Mortality in chronic kidney disease and renal replacement
therapy: a population-based cohort study. BMJ Open.
2014;4:e004251.

24. Wang  J, Wang F,  Saran R, He Z, Zhao MH, Li Y, et al. Mortality
risk of chronic kidney disease: a  comparison between the
adult populations in urban China and the United States. PLoS
One.  2018;13:e0193734.

25. van der Velde M, Matsushita K, Coresh J,  Astor BC, Woodward
M, Levey A, et al. Lower estimated glomerular filtration rate
and higher albuminuria are associated with all-cause and
cardiovascular mortality. A  collaborative meta-analysis of
high-risk population cohorts. Kidney Int. 2011;79:1341–52.

26. Afkarian M, Sachs MC, Kestenbaum B, Hirsch IB, Tuttle KR,
Himmelfarb J, et al. Kidney disease and increased mortality
risk in type 2 diabetes. J  Am Soc Nephrol. 2013;24:302–8.

https://doi.org/10.1016/j.nefroe.2021.04.011
https://doi.org/10.1016/j.nefroe.2021.04.011
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0005
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0010
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0015
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0015
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0015
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0015
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0015
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0015
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0015
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0015
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0015
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0015
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0015
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0015
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0015
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0015
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0015
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0015
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0015
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0015
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0015
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0015
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0015
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0015
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0020
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0025
dx.doi.org/10.1111/1753-0407.12626
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0035
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0040
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0045
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0050
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0055
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0060
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0065
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0065
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0065
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0065
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0065
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0065
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0065
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0065
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0065
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0065
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0065
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0065
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0065
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0065
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0065
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0065
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0070
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0075
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0080
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0080
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0080
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0080
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0080
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0080
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0080
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0080
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0080
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0080
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0080
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0080
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0080
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0080
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0080
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0080
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0080
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0080
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0080
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0080
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0080
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0080
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0080
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0080
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0080
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0080
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0085
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0090
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0095
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0100
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0105
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0110
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0115
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0120
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0125
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0130


548  n e f r o l o g i a. 2 0  2 3;4 2(5):540–548

27. Saely C, Vonbank A,  Lins C, Zanolin D, Leiherer A,  Rein P, et al.
Type 2 diabetes, chronic kidney disease, and mortality in
patients with established cardiovascular disease. JACC.
2018;71. A1841.

28. Svensson MK, Cederholm J, Eliasson B, Zethelius B,
Gudbjörnsdottir S,  Register SND. Albuminuria and renal
function as  predictors of cardiovascular events and mortality
in a general population of patients with type 2 diabetes: a
nationwide observational study from the Swedish National
Diabetes Register. Diab Vasc Dis Res. 2013;10:520–9.

29. Ninomiya T, Perkovic V, de Galan BE, Zoungas S, Pillai A,
Jardine M, et al. Albuminuria and kidney function
independently predict cardiovascular and renal outcomes in
diabetes. J Am Soc Nephrol. 2009;20:1813–21.

30. Drion I, van Hateren KJ, Joosten H, Alkhalaf A,  Groenier KH,
Kleefstra N, et al. Chronic kidney disease and mortality risk

among older patients with type 2  diabetes mellitus
(ZODIAC-24). Age Ageing. 2012;41:345–50.

31. Hamada S, Gulliford MC. Multiple risk factor control,
mortality and cardiovascular events in type 2  diabetes and
chronic kidney disease: a  population-based cohort study. BMJ
Open. 2018;8:e019950.

32. Gimeno-Orna JA, Blasco-Lamarca Y, Campos-Gutierrez B,
Molinero-Herguedas E, Lou-Arnal LM, García-García B. Risk of
mortality associated to chronic kidney disease in patients
with type 2 diabetes mellitus: a 13-year follow-up. Nefrologia.
2015;35:487–92.

33. Iseki K, Yamazato M, Tozawa M, Takishita S.
Hypocholesterolemia is a  significant predictor of death in a
cohort of chronic hemodialysis patients. Kidney Int.
2002;61:1887–93.

http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0135
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0140
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0145
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0150
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0155
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0160
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165
http://refhub.elsevier.com/S2013-2514(23)00012-3/sbref0165

	Interaction between the stage of chronic kidney disease and diabetes mellitus as factors associated with mortality in chro...
	Introduction
	Methodology
	Study design
	Scenario and participants
	Variables
	Source of data and measurements
	Biases
	Sample size
	Quantitative variables
	Statistic analysis

	Results
	Participants
	Mortality risk according to CKD stage and the presence of T2DM
	Survival models
	Final adjusted analysis by T2DM subgroups

	Discussion
	Conclusion
	Financing
	Conflict of interests
	Thanks
	Appendix A Supplementary data
	References


