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Glomerular filtration Aim: To investigate the relationship between glomerular filtration rates (GFR), and homeostasis
rate; model assesment of insulin resistance (HOMA-IR), C-reactive protein (CRP) and neutrophil to
Inflammation; lymphocyte ratio (NLR) in patients with polycystic ovary syndrome (PCOS).

Neutrophil to Material and methods: Thirty-one overweight and obese PCOS patients with body mass index
lymphocyte ratio; (BMI)>25kg/m? and 25 non-obese PCOS patients with BMI<25kg/m? were included into
Obesity; patients’ group, while 23 overweight and obese, and 25 non-obese age-and BMI-matched healthy
Polycystic ovary individuals (aged between 18 and 40 years), were enrolled as controls. Levels of serum creati-
syndrome nine, glucose, insulin, CRP, and complete blood count were measured. eGFR, HOMA-IR and NLR

were also calculated.

Results: In PCOS group, HOMA-IR (p=0.001), CRP (p=0.025) and waist hip ratio (WHR)
(p=0.011) were higher than controls. In obese PCOS sub-group, HOMA-IR (p=0.004) and WHR
(p=0.002) were higher than obese controls. In non-obese PCOS sub-group, HOMA-IR (p=0.001)
were higher than non-obese controls. In obese PCOS sub-group; HOMA-IR (p=0.001) and CRP
(p=0.001) levels were significantly higher than non-obese PCOS sub-group. In terms of other
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Introduction

parameters, no significant difference was found between the groups. The analysis showed a
negative correlation between GFR, and BMI and HOMA-IR in PCOS group, between GFR, WHR
and insulin levels in obese PCOS sub-group, and between BMI, and HOMA-IR and NLR in non-obese
PCOS sub-group.

Conclusion: Although HOMA-IR and CRP were higher in PCOS group, there was no difference in
NLR and GFR levels between those with PCOS and controls.

© 2020 Sociedad Espafola de Arteriosclerosis. Published by Elsevier Espafa, S.L.U. All rights
reserved.

Resumen

Objetivo: investigar la relacion entre las tasas de filtracion glomerular (TFG) y la evaluacion del
modelo de homeostasis de la resistencia a la insulina (HOMA-IR), la proteina C-reactiva (PCR)
y la relacion de neutrofilos a linfocitos (NLR) en pacientes con sindrome de ovario poliquistico
(PCOS).

Material y métodos: Treinta y un pacientes con PCOS con sobrepeso y obesidad con indice de
masa corporal(IMC) >25 kg/m 2 y 25 pacientes con PCOS no obesos con IMC <25 kg/m 2 con-
stituyeron el grupo de pacientes, mientras que 23 con sobrepeso y obesidad, y Se inscribieron
como controles 25 sujetos sanos no obesos, todos con edad e IMC(edad entre 18 y 40 anos).
Se midieron los niveles séricos de creatinina, glucosa, insulina y PCR, y se evalud el recuento
sanguineo completo; Se calcularon eGFR, HOMA-IR y NLR.

Resultados: en el grupo PCOS, HOMA-IR (p=0.001), CRP (p=0.025) y la relacion cintura-
cadera(WHR) (p=0.011) fueron mas altos que los controles. En el subgrupo de PCOS obesos,
HOMA-IR (p=0.004) y WHR (p=0.002) fueron mas altos que los controles obesos. En el subgrupo
PCOS no obeso, HOMA-IR (p=0.001) fue mayor que los controles no obesos. En el subgrupo de
PCOS obesos; Los niveles de HOMA-IR (p=0.001) y CRP (p=0.001) fueron significativamente mas
altos que los del subgrupo PCOS no obeso. En cuanto a otros parametros, no se encontraron
diferencias significativas entre los grupos.

Conclusion: Aunque los niveles de HOMA-IR y CRP se encontraron mas altos en el grupo PCOS,
no hubo diferencias en los niveles de NLR y GFR entre aquellos con PCOS y controles.

© 2020 Sociedad Espanola de Arteriosclerosis. Publicado por Elsevier Espana, S.L.U. Todos los
derechos reservados.

with PCOS, GFR was found to be significantly higher than
normal subjects.'*'> On the other hand, in two different

Polycsytic ovary syndrome (PCOS) is one of the most com-
mon endocrinologic disorders characterized by ovulatory
dysfunction and hyperandrogenism in women at childbearing
age with a worldwide prevalence of 6-18."~3 Cardiovascular
risk factors, such as obesity, glucose intolerance, dyslipi-
demia, obstructive sleep apnea and increased inflammation,
are among the disorders commonly seen in patients with
PCOS.“ In literature, it is asserted that C-reactive protein
(CRP) playing an important role in the evaluation of sub-
clinical low-grade inflammation is higher in patients with
PCOS and has a significant correlation with insulin resistance
(IR).>-'° Many recent studies demonstrated that neutrophil
to lymphocyte ratio (NLR) is higher in patients with PCOS,
and may be used as a sign of inflammation.’~'* Subclinical
low-grade inflammation was also associated with obesity
and metabolic disturbances, such as IR, dyslipidemia, glu-
cose intolerance, hypertension in patients with PCOS, and
these conditions may lead to changes in glomerular filtration
rate (GFR). In literature, the number of studies investigat-
ing renal functions in PCOS patients is limited. In patients

studies performed in rats, hyperandrogenemia in the pres-
ence of PCOS was shown to lead to a decrease between 40
and 60% in renal function,®"” an increase in visceral obesity
and IR,"® and also to cause glomerulosclerosis and intersti-
tial sclerosis.'”” In another study, no difference was found in
GFR between patients with PCOS and controls.'®

In the present study, we aimed at investigating estimated
glomerular filtration rate (eGFR) in obese and non-obese
PCOS patients and the association between eGFR, and
metabolic and inflammatory parameters, such as HOMA-IR
and CRP in these groups by comparing with two different
age- and body mass index (BMI)-matched control groups.

Methods

This prospective study was conducted in the clinics of Inter-
nal Medicine and Endocrinology and Metabolism at Konya
Health Application and Research Center (previously entitled
as Konya Training and Research Hospital), a tertiary care hos-
pital, at University of Health Sciences between November
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2016 and May 2017. An informed consent was obtained from
each patient and control. The study protocol was approved
by the Ethics Committee of Meram Faculty of Medicine of
Necmettin Erbakan University on 7th October, 2016 (Num-
ber: 2016/693).

Thirty-one overweight and obese PCOS patients with
BMI>25kg/m? and 25 non-obese PCOS patients with
BMI < 25 kg/m? were included into patients’ group (ranging
between 18-40 years), while 23 overweight and obese, and
25 non-obese healthy individuals, all matched as to age
and BMI, and without PCOS, diabetes mellitus (DM), any
known heart, kidney, cardiovascular or atherosclerotic dis-
eases were enrolled as the controls.

The diagnosis of PCOS was performed under the Rotter-
dam criteria "° with at least two of the following three
criteria: The existence of oligomenorrhea (cycles lasting
longer than 35 days) or amenorrhea (less than two menstrual
cycles over the past six months), clinical and biochemical
hyperandrogenism and polycystic appearance of ovary on
ultrasonography (USG), while other causes of hyperandro-
genism, such as congenital adrenal hyperplasia, Cushing’s
syndrome, were accepted as exclusion criteria. Women with
pregnancy or breast feeding; those with oral contraceptives
or taking drugs affecting IR and leading to inflammation,
such as estrogens, corticosteroids, immunosuppressions,
insulin, thiazide or antidiabetic medications within the last
6 months; those with any known disorders, such as liver dis-
ease, cancer or rheumatological disease, history of active
infection or febril illness within in the last 2 months; or those
exposed to any surgical intervention within past 6 months,
on illegal drugs, smoking cigarettes and consuming alcohol
heavily were excluded from the study.

Height (m) and weight (kg) were measured with under-
wear clothing. BMI was calculated as weight (kg)/height
square (m?). Waist circumference (WC) was measured as
the minimum size between iliac crest and lateral costal
margin, and hip circumference at maximum width of the
buttocks. Waist/hip ratio (WHR) was calculated as the ratio
of WC (cm) to hip ratio (cm). Blood pressure (BP) was
measured from both arms in the seated position by using
a standart mercury sphygmomanometer after 10-min rest,
and average results were recorded. Blood samples were
drawn after an overnight fasting to measure creatinine,
insulin, glucose and CRP levels, centrifuged and stored in
deep freeze at —80°C until being analyzed. Complete blood
count was measured by Sysmex XE-2100 (Sysmex Corp, Kobe,
Japan) with the fluorescence flow cytometry or electrical
impedance method. Blood creatinine was measured with
spectroscopic method by the Abbot C16000 autoanalyser
(Abbot Laboratories, Abbot Park, IL, USA). Plasma glucose
levels [normal range (NR), 70-105mg/dL] were measured
using the hexokinase method with the Olympus AU 5800
device (Beckman Coulter Inc., CA, USA). Insulin levels [(NR),
6-27 plU/mL] were measured via the chemiluminescence
method with the Immulite 2000 device (Siemens Health-
care Diagnostics, Germany). The analytic sensitivity of the
assay was detected as 2plU/mL. Serum CRP was mea-
sured using the nephelometric method via the Siemens
Health Care Diagnostic BN Il (Siemens Healthcare Diagnos-
tics, Marburg, Germany). NLR was also calculated with the
ratio of neutrophil counts to lymphocyte counts. IR was
calculated by homeostasis model assesment of insulin resis-

tance (HOMA-IR), based on the formula [fasting plasma
glucose (mmol/L) x fasting serum insulin (wlU/mL)/22.5].
Additionally, eGFR (mL/min/1.73m?) was calculated using
the Modification of Diet and Renal Disease formula.?’

Statistical analysis

Continuous variables were expressed as median (min-max)
or mean =+ standard deviation (SD), while categorical varia-
bles were presented as frequency and related percentage
values. The Mann-Whitney U and independent samples
t tests were used for comparing groups. The chi-square
with the Yates correction, the Fisher’s exact, and the
Fisher-Freeman-Halton tests were used to compare cat-
egorical variables. The Spearman’s correlation coefficient
was used to analyze the relationship between continuous
variables. The Standard Package for Social Sciences for
Windows version 21 (SPSS, IBM Inc. IL, USA) was used for
analysis. An «a level equal to 0.05 was accepted to be signif-
icant.

Results

The general characteristics of patients and controls are
shown in Table 1. In PCOS group, glucose (p=0.001), insulin
(p=0.001), HOMA-IR (p=0.001), CRP (p=0.025) and WHR
(p=0.011) were higher than controls. No significant dif-
ference was found regarding eGFR and other parameters
between both groups. In PCOS group, GFR was signi-
ficantly correlated with age (r=-0.456, p<0.001), BMI
(r=-0.273, p=0.042), insulin (r=-0.267, p=0.047) and
HOMA-IR (r=-0.284, p=0.034) (Table 2). In obese PCOS
sub-group, glucose (p=0.002), insulin (p=0.023), HOMA-IR
(p=0.004) and WHR (p =0.002) were higher, compared with
obese controls. In terms of other parameters, no signifi-
cant difference was found between two groups. In non-obese
PCOS sub-group, glucose (p=0.002), insulin (p=0.002) and
HOMA-IR (p=0.001) were higher than non-obese controls.
No significant difference was found between two groups in
respect to other parameters.

In obese PCOS sub-group (Table 3), GFR was signifi-
cantly correlated with age (r=-0.529, p:=0.002), WHR
(r=-0.369, p=0.041) and insulin (r=-0.366, p=0.043).
In non-obese PCOS sub-group, there was a negative cor-
relation between eGFR, and such parameters as BMI
(r=-0.501, p=0.011), HOMA-IR (r=-0.456, p=0.022) and
NLR (r=-0.519, p=0.008).

BMI (p<0.001), WC (p<0.001), WHR (p=0.004), systolic
BP (p<0.001), diastolic BP (p<0.001), insulin (p=0.002),
HOMA-IR (p=0.001) and CRP (p=0.001) were found signi-
ficantly higher in obese PCOS sub-group, compared with
non-obese PCOS sub-group. No significant difference was
found between two groups in terms of other parameters
(Table 4).

Discussion

In the present study, we showed that CRP, a sign of subclini-
cal inflammation, and HOMA-IR were higher both in patients
with PCOS than those without PCOS and also in overweight
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Table 1 Some anthropometric, metabolic and hormonal data of study population.
PCOS (n=56) Controls (n=48) p value

Age (year) 24.00 (18:36) 25.20 (18:36) 0.135
BMI (kg/m?) 27.6 (17.40:42.72) 24.5 (18.37:35.25) 0.076
WC (cm) 76.02 (57:114) 75.06 (61:102) 0.794
WHR 0.8140.05 0.784+0.05 0.011
SBP (mmHg) 108.53 +16.02 106.64 +15.15 0.529
DBP (mmHg) 71.7 (50:120) 71.2 (56:105) 0.529
Glucose (mg/dL) 89.0 (74:121) 80.6 (64:103) 0.001
Insulin (wIU/mL) 13.67 +11.90 7.86+4.99 0.001
HOMA-IR 3.16 (0.52:22.38 1.58 (0.34:11.76) 0.001
CRP (mg/L) 4.5 (3.11:27.10) 3.7 (3.02:14.70) 0.025
Creatinine (mg/dL) 0.76 (0.62:1.01) 0.75 (0.62:0.94) 0.298
GFR (mL/min) 100.544+13.18 101.79 +12.45 0.604
NLR 2.0140.71 1.97 +£1.07 0.230

PCOS: Polycystic ovary syndrome, BMI; body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure, HOMA-IR: homeostasis
model assessment of insulin resistance, CRP: C reactive protein, GFR: glomerular filtration rate, NLR: neutrophil to lymphocyte ratio,
WC: waist circumference, WHR: waist to hip ratio. Results are given as; mean + standard deviation or median (min:max).

Table 2 Correlation analyses between some parameters and GFR in PCOS and control groups.

PCOS (n=56) Controls (n=48)
Age (year) r: —0.456 p:0.001 r: —0.189 p:0.197
BMI (kg/m?) r: —0.273 p:0.042 r: —0.200 p:0.172
Waist circumference (cm) r: —0.220 p:0.103 r: —0.288 p:0.047
SBP (mmHg) r: —0.133 p:0.330 r: —0.356 p:0.013
DBP (mmHg) r: —0.132 p:0.334 r: —0.366 p:0.011
Insulin (nU/mL) r: —0.264 p:0.045 r: —0.271 p:0.063
HOMA-IR r: —0.284 p:0.034 r: —0.298 p:0.040

PCOS: Polycystic ovary syndrome, GFR: glomerular filtration rate, BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic
blood pressure, HOMA-IR: homeostasis model assessment of insulin resistance.

Table 3 Some anthropometric, metabolic, and hormonal data of the obese and non-obese subgroups.

Obese PCOS Obese control p Non-obese Non-obese p

(n=31) (n=23) PCOS (n=25) control (n=25)
Age (year) 25.3 (18:36) 26.4 (19:36) 0.416  22.35+3.76 24.11£4.02 0.138
BMI (kg/m?) 31.6 (25.71:42.72) 29.5 (25.22:35.25) 0.124  22.6 (17.4:24.99) 21.9 (18.3:24.6) 0.103
WC (cm) 82.6 (66:114) 82.7 (68:102) 0.569 67.88+6.43 68.04 +4.80 0.793
WHR 0.83+0.05 0.78 £0.05 0.005 0.79 £0.05 0.78 +0.05 0.567
SBP (mmHg) 115.3 (84:170) 113.4 (85:150) 0.621 100.12+10.19 100.44 +9.20 0.725
DBP (mmHg) 75.8 (60:120) 77.7 (60:105) 0.650 66.68+9.02 65.32 +£5.90 0.706
Glucose (mg/dL) 90.2 (74:121) 80.5 (64:103) 0.002 87.48+8.24 80.06 £+ 6.65 0.002
Insulin (nU/mL) 15.4 (5.35:44.80) 10.6 (2.00:26.60) 0.023  11.5 (2.3:79.5) 9.30 (2.0:10.5) 0.002
HOMA-IR 3.52 (0.98:12.43) 2.14 (0.34:11.76)  0.004 2.70(0.52:22.3) 1.06(0.41:2.36)  0.001
CRP (mg/L) 5.4 (3.11:27.10) 4.4 (3.02:14.70) 0.128 3.29 (3.11:7.08) 3.14 (3.02:3.85) 0.169
Creatinine (mg/dL) 0.76 (0.62:0.96) 0.76 (0.64:0.94) 0.733 0.76 (0.64:1.01) 0.73(0.62:0.88)  0.276
GFR (mL/min) 99.29 +13.02 99.07 +12.39 0.903 102.09+13.48 104.29+12.22 0.641
NLR 2.08 (1.08:4.70) 1.94 (0.99:3.67) 0.426 1.93+0.63 2.01+£1.32 0.503

PCOS: Polycystic ovary syndrome, BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure: HOMA-IR: homeostasis
model assessment of insulin resistance, CRP: C-reactive protein, GFR: glomerular filtration rate, NLR: neutrophil to lymphocyte ratio,
WC: waist circumference, WHR: waist to hip ratio. Results are given as; mean + SD or median (min:max).
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Table 4 Some anthropometric, metabolic, and hormonal data of the obese PCOS and non-obese PCOS sub-groups.

Obese PCOS (n=31) Non-obese PCOS (n=25) p
Age (year) 25.3 (18:36) 22.35+3.76 0.416
BMI (kg/m?) 31.6 (25.71:42.72) 22.6 (17.4:24.99) 0.124
WC (cm) 82.6 (66:114) 67.88 +£6.43 0.569
WHR 0.83+0.05 0.79+£0.05 0.005
SBP (mmHg) 115.3 (84:170) 100.12+10.19 0.621
DBP (mmHg) 75.8 (60:120) 66.68 +9.02 0.650
Glucose (mg/dL) 90.2 (74:121) 87.48 +8.24 0.002
Insulin (wU/mL) 15.4 (5.35:44.80) 11.5 (2.3:79.5) 0.023
HOMA-IR 3.52 (0.98:12.43) 2.70(0.52:22.3) 0.004
CRP (mg/L) 5.4 (3.11:27.10) 3.29 (3.11:7.08) 0.128
Creatinine (mg/dL) 0.76 (0.62:0.96) 0.76 (0.64:1.01) 0.733
GFR (mL/min) 99. 29 +13.02 102.09 +13.48 0.903
NLR 2.08 (1.08:4.70) 1.93+0.63 0.426

PCOS: Polycystic ovary syndrome, BMI: body mass index. SBP: systolic blood pressure, DBP: diastolic blood pressure. HOMA-IR: homeostasis
model assessment of insulin resistance. CRP: C reactive protein, GFR: glomerular filtration rate. NLR: neutrophil to lymphocyte ratio,
WC: waist circumference, WHR: waist to hip ratio. Results are given as; mean + standard deviation or median (min:max).

and obese PCOS patients than non-obese PCOS patients.
However, there was no difference between the groups in
terms of eGFR and NLR levels. IR and increased subclinical
inflammation are among important characteristics of PCOS.
In the study, we found HOMA-IR levels to be higher in
all patients in PCOS group and in PCOS sub-group than
non-obese PCOS group. We also found HOMA-IR levels to be
higher in overweight and obese PCOS groups, compared to
non-PCOS group. In one of our previous studies including 25
obese and 16 non-obese PCOS patients, and 16 and 14 age-
and BMI-matched control patients respectively, HOMA-IR
had been discovered to be higher in PCOS patients than
controls.’™ In literature, there are also studies reporting
consistent results with those in our study. In a recent
study,”’ metabolic syndrome (MetS) and IR prevalences
were reported as 10.4% and 27% in infertile 318 PCOS
women respectively, and the presence of obesity and age
over 30 were also reported as an independent risk factors
for the development of MetS and IR. In the same study,
while impaired fasting glucose (IFG) or impaired glucose
tolerance (IGT) was detected in 59.3% of patients with IR,
IFG and IGT were found only in 10.3% of those without IR.
In our study, CRP was found to be higher in PCOS patients
than those without PCOS, and also in overweight and obese
PCOS sub-group than non-obese PCOS patients. However,
CRP in both overweight and obese, and non-obese PCOS sub-
groups was similar to non-PCOS BMI-matched control groups.
It was reported that there was a significant relationship
between increased CRP levels and IR in patients with PCOS.>
In another study by Elci et al., CRP was found significantly
higher in both obese and non-obese PCOS patients than con-
trols, and the difference was more pronounced, especially in
obese PCOS group.” In another study, Agacayak et al. found
no difference between PCOS patients and controls in terms
of CRP, neopterin, interleukin-6 and TNF, reporting CRP to
be higher in obese PCOS patients than obese controls.’ In
one of our previous studies, we had determined that high
sensitivity CRP (hsCRP) were similar in PCOS patients and
controls.™ In this study, according to the presence obesity,
our overweight and obese PCOS group showed higher CRP

levels than non-obese PCOS group. Obesity is well-known to
be an important factor leading to an increase of CRP.2 The
underlying mechanism of increased CRP in PCOS patients is
yet to be elucidated, and whether it is related to PCOS itself
or the accompanying obesity still remains uncertain.

NLR, another indicator of inflammation, was observed
to be similar in PCOS patients and controls in our study,
and no difference was found between PCOS patients and
controls upon performing sub-group analyses. In the study
by Cakiroglu et al., NLR was reported to be higher in 146
patients with PCOS, compared to age- and BMI-matched 146
healthy controls.'> Although the number of cases in their
study was greater than the number of cases in our study,
the fact that the subjects were not classified as obese and
non-obese can be considered an important limitation of the
study by Cakiroglu et al. In another study, Agacayak et al.
found that NLR was significantly higher in PCOS patients, but
no difference was detected when the patients were divided
as obese (n=15) and nonobese (n=15) sub-groups.’ In the
study by Keskin et al., NLR was found to be higher in both
obese and non-obese PCOS patients than control subjects.'3
In another recent study, platelet-lymphocytes ratio and NLR
were shown to be correlated with Matsuda index and HDL-
cholesterol levels, respectively, as independent of obesity. "

In a study we had conducted previously, NLR had been
found higher in PCOS main group, compared to controls,
and in non-obese PCOS group than non-obese controls.'®
Contrary to the findings of abovementioned studies, we con-
cluded that being NLR within normal limits in our current
study could be due to lower number of samples.

It is a known fact that lower inflammation, IR, dyslipi-
demia, glucose intolerance, hypertension and obesity in
PCOS patients may lead to changes in GFR. Elevated GFR
(i.e. hyperfiltration) is seen in DM patients, as well as seen
in pre-diabetic patients or those with MetS.?? In literature,
there are limited number of studies evaluating glomerular
functions in PCOS patients. In one of these limited num-
ber of studies, Gozukara et al. reported that eGFR values
were significantly higher in spite of being within normal lim-
its in 140 non-obese PCOS patients, compared to 60 healthy
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controls.™ In another study including small sample size (16
patients with PCOS and 15 healthy subjects) and performed
by Lakhani et al., similar eGFR levels were reported between
PCOS patients and controls.”® In a study where androgen
replacement was conducted in rats from the early weeks
to the late stage of life by Dalmasso et al. in order to
mimic women with postmenopausal hyperandrogenism, it
was detected that there was an increase in visceral obesity
and IR, and abnormal glucose tolerance developed while BP
increased, and a decrease occurred in GFR by 40%.'° In a
recent study with similar design, Patil et al. demonstrated
that in rats, hyperandrogenism was formed similar to that in
PCOS, and the rates of GFR and renal plasma flow reduced by
60% and 40%, respectively; while urinary nitrate and nitrite
excretion decreased, but focal segmental glomerulosclero-
sis, global sclerosis and interstitial fibrosis increased. Patil
et al. also speculated that hyperandrogenemia was persis-
tent even in the presence of PCOS in older women after
menopausal period and elevated the risk of development of
chronic kidney disease." In a retrospective cross-sectional
study, Mu et al. detected that eGFR was higher among those
with PCOS than non-PCOS patients (126.79 mL/min/1.73 m?
and 125.97mL/min/1.73m?, respectively); however, the
researchers showed no reason why eGRF levels were high."
In our study, no difference was found between both PCOS
and control groups and between overweight and obese,
and non-obese subgroups in terms of GFR levels. In addi-
tion, GFR was shown to be negatively correlated with
age, BMI, insulin and HOMA-IR in PCOS group. However,
we showed that GFR was negatively correlated with age,
WHR and insulin in overweight and obese PCOS sub-groups,
and negatively correlated with BMI, HOMA-IR and NLR in
non-obese PCOS sub-group. We determined no correlation
between CRP and eGFR in any of PCOS groups. Based on
literature, an increase is observed in GFR in pre-diabetic
patients or at the early developmental stages of DM due
to increased hyperfiltration; however, as the disease pro-
gresses, a decrease develops in GFR, especially after the
development of macroalbuminuria.? In a limited number of
studies evaluating GFR in PCOS patients,’*'> the fact that
GFR was within normal limits, but higher in PCOS patients
than controls may be attributed to the presence of the
high prevalence of IFG-IGT or prediabetic features in such
patients. In studies where old-age rats were used to investi-
gate the effects of hyperandrogenism on GFR, the fact that
a decrease was found in GFR by 40-60% can be evaluated
as the long-term effects of glucose intolerance in old-age
postmenopausal women on GFR.">'7 The inverse association
between GFR, and HOMA-IR, NLR and BMI was an expected
condition, especially in non-obese PCOS group.

Our study has also various limitations. The number of par-
ticipants is limited, and the study was performed with the
individuals from a narrow range between 18 and 40. We con-
sider that if the more individuals with a larger age range
had been included into the control group, the association
between GFR and age could have been demonstrated.

Conclusion

In this study, although we demonstrated IR and inflamma-
tion levels to increase in PCOS patients, we found that NLR

and eGFR were similar between PCOS patients and controls.
Although eGFR was inversely associated with IR in PCOS
group, we showed while performing sub-group analyses that
such a negative correlation was only in non-obese PCOS
group, and there was also a negative correlation between
eGFR and NLR in non-obese PCOS group. However, con-
sidering that hyperandrogenemia leads to decreased renal
function in PCOS patients especially at advanced age, it was
concluded that further studies with larger population and
including postmenopausal women are needed to elucidate
the entity.

Compliance with ethical standards

All procedures in the study involving human participants
were performed in accordance with the ethical standards of
the institutional research committee and the 1964 Helsinki
Declaration and its later amendments or comparable ethical
standards.

Informed consent

An informed consent was obtained from each participant
included into the study.

Funding

The study was supported by the research fund of Konya
Training and Research Hospital.

Conflict of interest

No competing financial interests exist. Authors also thank
Numan Duran for language editing.

References

1. Asuncion M, Calvo RM, San Millan JL, Sancho J, Avila S, Escobar-
Morreale HF. A prospective study of the prevalence of the
polycystic ovary syndrome in unselected Caucasian women from
Spain. J Clin Endocrinol Metab. 2000;85:2434-8.

2. Broekmans FJ, Knauff EAH, Valkenburg O, Laven JS, Eijkemans
MJ, Fauser BCJM. PCOS according to the Rotterdam consensus
criteria: Change in prevalence among WHO-II an ovulation and
association with metabolic factors. BJOG. 2006;113:1210-7.

3. March WA, Moore VM, Willson KJ, Phillips DI, Norman RJ, Davies
MJ. The prevalence of polycystic ovary syndrome in a commu-
nity sample assessed under contrasting diagnostic criteria. Hum
Reprod. 2010;25:544-51.

4. Conn JJ, Jacobs HS, Conway GS. The prevalence of polycystic
ovaries in women with type 2 diabetes mellitus. Clin Endocrinol
(Oxf). 2000;52:81-6.

5. Boulman N, Levy Y, Leiba R, Shachar S, Linn R, Zinder O, et al.
Increased C-reactive protein levels in the polycystic ovary syn-
drome: a marker of cardiovascular disease. J Clin Endocrinol
Metab. 2004;89:2160-5.

6. Kelly CC, Lyall H, Petrie JR, Gould GW, Connell JM, Sattar N. Low
grade chronic inflammation in women with polycystic ovarian
syndrome. J Clin Endocrinol Metab. 2001;86:2453-5.

7. Elci E, Kaya C, Cim N, Yildizhan R, Elci GG. Evaluation of car-
diac risk marker levels in obese and non-obese patients with
polycystic ovaries. Gynecol Endocrinol. 2017;33:43-7.


http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0120
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0125
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0130
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0135
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0135
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0135
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0135
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0135
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0135
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0135
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0135
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0135
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0135
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0135
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0135
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0135
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0135
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0135
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0135
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0135
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0135
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0135
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0135
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0135
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0135
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0135
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0135
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0135
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0135
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0140
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0145
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0150

262 M. Can et al.
8. Farhangi MA, Keshavarz SA, Eshraghian M, Ostadrahimi A, 16. Dalmasso C, Maranon R, Patil C, Bui E, Moulana M, Zhang H,
Saboor-Yaraghi AA. White blood cell count in women: relation et al. Cardiometabolic effects of chronic hyperandrogenemia
to inflammatory biomarkers, haematological profiles, visceral in a new model of postmenopausal polycystic ovary syndrome.
adiposity, and other cardiovascular risk factors. J Health Popul Endocrinology. 2016;157:2920-7.
Nutr. 2013;31:58-64. 17. Patil CN, Racusen LC, Reckelhoff JF. Consequences of advanced
9. Agacayak E, Tunc SY, Sak S, Basaranoglu S, Yiksel H, Turgut A, aging on renal function in chronic hyperandrogenemic female
et al. Levels of neopterin and other inflammatory markers in rat model: implications for aging women with polycystic ovary
obese and non-obese patients with polycystic ovary syndrome. syndrome. Physiol Rep. 2017;5.
Med Sci Monit. 2015;21:2446-55. 18. Lakhani K, Kay AR, Leiper J, Barry JA, Hardiman PJ. Sym-

10. Yilmaz MA, Duran C, Basaran M. The mean platelet volume and metric dimethylarginine (SDMA) is raised in women with
neutrophil to lymphocyte ratio in obese and lean patients with polycystic ovary syndrome: a pilot study. J Obstet Gynaecol.
polycystic ovary syndrome. J Endocrinol Invest. 2016;39:45-53. 2011;31:417-9.

11. Pergialiotis V, Trakakis E, Parthenis C, Hatziagelaki E, Chrelias C, 19. Rotterdam EA-SPCWG. Revised 2003 consensus on diagnostic
Thomakos N, et al. Correlation of platelet to lymphocyte and criteria and long-term health risks related to polycystic ovary
neutrophil to lymphocyte ratio with hormonal and metabolic syndrome. Fertil Steril. 2004;81:19-25.
parameters in women with PCOS. Horm Mol Biol Clin Investig. 20. Levey AS, Bosch JP, Lewis JB, Greene T, Rogers N, Roth D. A
2018;34. more accurate method to estimate glomerular filtration rate

12. Cakiroglu Y, Vural F, Vural B. The inflammatory markers in from serum creatinine: a new prediction equation. Ann Intern
polycystic ovary syndrome: association with obesity and IVF Med. 1999;130:461-70.
outcomes. J Endocrinol Invest. 2016;39:899-907. 21. Le MT, Nguyen VQH, Truong QV, Le DD, Le VNS, Cao NT.

13. Keskin Kurt R, Okyay AG, Hakverdi AU, Gungoren A, Dolapcioglu Metabolic syndrome and insulin resistance syndrome among
KS, Karateke A, et al. The effect of obesity on inflammatory infertile women with polycystic ovary syndrome: a cross-
markers in patients with PCOS: a BMI-matched case-control sectional study from central Vietnam. Endocrinol Metab (Seoul).
study. Arch Gynecol Obstet. 2014;290:315-9. 2018;33:447-58.

14. Gozukara 10, Gozukara KH, Kucur SK, Karakilic EU, Keskin H, 22. Sasson AN, Cherney DZ. Renal hyperfiltration related to dia-
Akdeniz D, et al. Association of glomerular filtration rate with betes mellitus and obesity in human disease. World J Diabetes.
inflammation in polycystic ovary syndrome. Int J Fertil Steril. 2012;3:1-6.
2015;9:176-82. 23. Nelson RG, Bennett PH, Beck GJ, Tan M, Knowler WC, Mitch WE,

15. Mu L, Pan J, Yang L, Chen Q, Chen Y, Teng Y, et al. Associa- et al. Development and progression of renal disease in Pima

tion between the prevalence of hyperuricemia and reproductive
hormones in polycystic ovary syndrome. Reprod Biol Endocrinol.
2018;16:p104.

Indians with non-insulin-dependent diabetes mellitus. N Engl J
Med. 1996;335:1636-42.


http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0155
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0160
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0165
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0170
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0175
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0180
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0185
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0190
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0195
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0200
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0205
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0210
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0210
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0210
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0210
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0210
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0210
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0210
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0210
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0210
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0210
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0210
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0210
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0210
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0210
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0210
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0210
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0210
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0210
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0210
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0210
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0210
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0210
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0210
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0210
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0210
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0210
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0215
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0220
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0225
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0225
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0225
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0225
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0225
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0225
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0225
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0225
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0225
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0225
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0225
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0225
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0225
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0225
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0225
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0225
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0225
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0225
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0225
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0225
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0225
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0225
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0225
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0225
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0225
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0225
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230
http://refhub.elsevier.com/S0214-9168(20)30046-2/sbref0230

	The relationship between glomerular filtration rate, and metabolic and inflammatory parameters in obese and non-obese pati...
	Introduction
	Methods
	Statistical analysis

	Results
	Discussion
	Conclusion
	Compliance with ethical standards
	Informed consent
	Funding
	Conflict of interest
	References


