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ABSTRACT

Background/aims: Neutrophil lymphocyte ratio was found as an inflammation marker in the
preceding decade and recently related with glycemic indices in patients with diabetes mellitus.
The target of this research was to explore the association between neutrophil ymphocyte ratio and
glycemic indices in hemodialysis population.

Methods: 177 hemodialysis patients (98 diabetic and 79 non-diabetic) aged 56.08+16.06 years
were enrolled in this research. Neutrophil lymphocyte ratio was calculated and its association with
predialysis glucose and HbA1c was studied.

Results: NLR was positively correlated with predialysis glucose (p=0.000, r=0.338), body mass index
(p=0.029, r=0.220), white blood cell (p=0.000, r=0.430), platelet (p=0.034, r=0.159), neutrophil
(p=0.000, r=0.656) and C-reactive protein (p=0.00, r=0.377) levels. In non-diabetic hemodialysis
group, predialysis glucose was still correlated with neutrophil lymphocyte ratio (p=0.047, r=0.224).
Diabetics had higher predialysis glucose (185.94+81.11 vs 111.24+25.59, p=0.000) and neutrophil
lymphocyte ratio (4.99+4.17 vs 2.82+1.23, p=0.000) compared fo non-diabetics.

Conclusion: This study revealed that predialysis glucose levels in hemodialysis patients are correlated
with neutrophil lymphocyte ratio and hemodialysis patients with diabetes have higher neutrophil
lymphocyte ratio levels. Neutrophil lymphocyte ratio should be recognized as a glycemic control
marker along with traditional glycemic indices in HD patients.
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Amag: Notrofil lenfosit orani son on yilda inflamatuvar bir belirtec olarak ortaya konmus ve yakin
dénemli yayinlarda diyabetik hastalarda glisemik belirteclerle iliskili saptanmistir. Bu ¢alismanin
amaci hemodiyaliz hastalarinda nétrofil lenfosit orani ve glisemik belirteclerin iliskisinin incelenmesidir.
Gereg ve Yontemler: Calismaya yas ortalamasi 56.08+16.06 olan toplam 177 (98 diyabetik ve 79
diyabetik olmayan) hemodiyaliz hastasi alinmistir. Nétrofil lenfosit orani hesaplanarak prediyaliz
glukoz ve HbAIlc ile iliskisi calisiimistir.

Bulgular: Nofrofil lenfosit orani; prediyaliz glukoz (p=0.000, r=0.338), vicut kitle indeksi (p=0.029,
r=0.220), beyaz kire sayisi (p=0.000, r=0.430), trombosit sayisi (p=0.034, r=0.159), ndtrofil sayisi
(p=0.000, r=0.656) and C-reaktif protein dUzeyleri (p=0.00, r=0.377) pozitif korelasyon gd&stermistir.
Diyabetik olmayan grup ayrica degerlendirildiginde bile prediyaliz glukoz ile nétrofil lenfosit orani
porzitif korelasyon gdstermistir (0=0.047, r=0.224). Diyabetik hastalarn prediyaliz glukoz dUzeyleri
(185.94+81.11 vs 111.24£25.59, p=0.000) ile notrofil lenfosit orani (4.99+4.17 vs 2.82+1.23, p=0.000)
diyabetik olmayanlara gére anlamli olarak daha yUksek saptanmistir.

Sonug: Bu ¢calismada hemodiyaliz hastalannda prediyaliz glukoz dUzeylerinin ndtrofil lenfosit orani ile
korele oldugu ve diyabetik hemodiyaliz hastalarnnda néfrofil lenfosit oraninin daha yUksek oldugu
ortaya konmustur. Hemodiyaliz hastalarinda nétrofil lenfosit orani geleneksel glisemik kontrol
belirteclerine yardimcei bir indeks olarak degerlendirimelidir.

Anahtar kelimeler: Diyabetes Mellitus, HoA1c, Hemodiyaliz, Nétrofil Lenfosit Orani, Glukoz

The leading reason of chronic renal disease (CRD)
is diabetes (1). Glycemic confrol affects mortality in
hemodialysis (HD) patients. HbAlc is recommended
as a long term glycemic indicator by guidelines (2,3).
Although there are some concerns using HbAIlcC in
diabetic HD patients, it is still the gold standart in
dialysis population (4). Neutrophil lymphocyte ratio
(NLR) was presented as an inflammation indicator
in the preceding decade (5). It has been shown
that NLR is related with arteriovenous fistula stenosis
(6), cardiovascular events (7), nutrition markers,
hospitalization (8), and mortality (9) in HD patients.

NLR was also studied in diabetic patients. Patients who
had diabetes mellitus (DM) had higher NLR than non-
diabetics (10). It has also been found that it is positively
correlated with diabetfic microvascular complictions
(11) and diabetic kidney disease (12,13) in DM patients.
Recently, some studies revealed a correlation of NLR
with glucose levels both in diabetic and non-diabetic
population,and HbAlc in diabetics (14). Nevertheless,
HD patients were not investigated under this topic. The
target of this research is to explore the relation of NLR
and glycemic indicators in HD patients.

Peer-Review: Double anonymized - Two External

Plagiarism Checks: Yes - iThenticate

Complaints: geneltip@selcuk.edu.ir

Copyright & License: Authors publishing with the journal retain
the copyright to their work licensed under the CC BY-NC 4.0

466

Selcuk University School of Medicine
Genel Tip Dergisi | e-ISSN: 2602-3741
https://dergipark.org.tr/tr/pub/geneltip



https://dergipark.org.tr/tr/pub/geneltip


mailto:geneltip%40selcuk.edu.tr?subject=
https://orcid.org/0000-0001-7888-0894
https://doi.org/10.54005/geneltip.1282922

Neutrophil Lymphocyte Ratio and Glucose in Hemodialysis - Topal.

Genel Tip Dergisi

Material and Methods

This study was performed between January and
April 2022. Ethical approval was obtained from local
ethics committee (Date:22.03.2022, Decision number:
E-41901325-200-30572-38), and has been performed
in compliance with the Helsinki declaration. 177
subjects experiencing HD at least for 3 months were
included in this research. Pafients who were under
18 years old, who had signs of active infection,
who undergone major surgery, who had active
hemorrhage or had blood transfusion in last 3 months
were excluded. Anthropometric measures of patients
were utilized to assess body mass index (BMI) as kg/m?2.
Patient characteristics like age, sex and HD vintage
were noted. Serum glucose, calcium, phosphorus,
albumin, ferritin, parathormone (PTH), LDL cholesterol
(LDL-C), triglyceride (TG), C-reactive protein (CRP)
and complete blood cell, derived parameters
such as hemoglobin (Hb), white blood cell (WBC),
thrombocyte, neutrophil and lymphocyte counts
were measured using automated and standardized
methods. They were obtained predialysis as a part
of monthly laboratory fests. NLR was determined as
simple division of neutrophil to lymphocyte count.
HbATc was measured in diabetic patients by Arkray
ADAMS HA-8180V system.

SPSS (Stafistical Package for the Social Sciences,
SPSS Inc, Chicago, IL, USA.) for Windows version 22
was used for computing the statistical analysis. After
Kolmogorow-Smirnov normality test, correlation was
done by Pearson test for parametric and Spearman
test for non-parametric variables. Mann-Whitney U test
was applied for non-parametric variables. A p value of
<0.05 was considered statistically significant.

Resulis

177 HD patients were included in this study. 98 (%55.4)
were diabetic and 91 (%51.4) were men. Mean age
of the individuals was 56.08+16.06 years. Some patient
characteristics are shown in table 1. NLR was posifively
correlated with predialysis glucose (PG) (p=0.000,
r=0.338), BMI (p=0.029, r=0.220), WBC (p=0.000, r=0.430),
thrombocyte (p=0.034, r=0.159), neutrophil (p=0.000,
r=0.656) and CRP (p=0.00, r=0.377) levels. NLR was
inversely correlated with albumin (p=0.000, r=-0.296)
and lymphocyte count (p=0.000, r=-0.501). HbAIlc
levels were positively correlated with PG (p=0.000,
r=0.693), BMI (p=0.011, r=0.220) and CRP (p=0.027,
r=0.223) levels. PG levels were positively correlated
with NLR (p=0.000, r=0.338) (figure 1), HbAlc (p=0.000,
r=0.693), WBC (p=0.002, r=0.227), neutrophil (p=0.000,
r=0.288) and CRP (p=0.009, r=0.195) levels. PG was
inversely correlated with albumin (p=0.000, r=-0.277)
levels. In non-diabetic HD group PG was still correlated
with NLR (p=0.047, r=0.224). Diabetics were older
(62.81£12.32 vs 47.73+£16.30, p=0.000), had higher BMI
(27.50£5.56 vs 23.88+4.03, p=0.001), PG (185.94+81.11
vs 110.76£25.56, p=0.000), WBC (8.19+2.85 vs 7.44+3.28,
p=0.026), platelet (237.70x77.51 vs 201.34+74.80,
p=0.000), neutrophil (5.97+2.51 vs 4.76+2.40, p=0.000),
NLR  (4.99+4.17 vs 3.60+4.18, p=0.000), LDL-C
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(101.04+34.87 vs 86.85£27.21, p=0.004) and lower
albumin (3.82+0.39 vs 4.06+0.40, p=0.000) levels (table
2). Diabetic and non-diabetic groups were not found
different in terms of gender, Hb or CRP levels. After
grouping diabetic HD patients according to HbAlc
as <7 and 27, there was still no significant relation with
NLR.

Table 1: Patfient characteristics.

Parameter Mean value or %
Age (years) 56.08+16.06
Gender (female) 86 (%48.6)
Diabetes mellitus (n) 98 (%55.4)
Predialysis glucose (mg/dl) 152.38+72.93
HbAlc (%) 6.94£1.50
WBC (10%/pL) 7.86%3.06
Neutrophil count (10%/uL) 5.43+2.53
Lymphocyte count (103/uL) 1.51£0.61

Uric acid (mg/dl) 6.18+1.45
Albumin (g/1) 3.930.41
Feritin (ug/l) 578.91£452.97
C reactive protein (mg/l) 14.03+23.44
Parathormone (pg/l) 426.17£391.50
LDL cholesterol (mg/dl) 178.50+94.76
Triglyceride (mg/dl) 183.17£107.93

Table 2: Statistically significant differences between diabetic and non-
diabetic HD patients.

Parameters Diabetics Non-diabetics p value
Age (years) 64.5 (21-87) 48 (19.80) 0.000
BMI (kg/m?) 27.33 (14.67-41.72) 23 (17-32) 0.001
Z'Ifdiq'”is glucose (Mg/ 447 77.514) 104 (70-196) 0.000
WBC (10%/uL) 7.48 (4.2-18.5) 6.67 (3.1-25.1) 0.026
Platelet (103/uL) 238 (62-458) 193 (55-413) 0.000
Neutrophil (10°u/L) 5.36 (2.10-14.96) 4.04 (1.58-15) 0.000
NLR 3.81 (1.04-26.45) 2.55 (1.09-35.94) 0.000
LDL cholesterol(mg/dl) 103.55 (40-178.5) 86 (35-156) 0.004
Albumin (g/l) 3.9 (2.7-4.5) 4.1 (2.6-5.1) 0.000
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Figure 1: Correlation of predialysis glucose with neutrophil ymphocyte
ratio (p=0.000, R=0.338).
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Discussion

This study showed that NLR was higher in HD patients
who had DM than non-diabetics. Moreover, there was
also a positive correlation of NLR and PG levels evenin
the non-diabetic HD group.

Shiny et al. (15) demonstrated that NLR of diabetics
were higher than control group. Besides, NLR was
positively correlated with both HbAlc and blood
glucose levels. This was the first research to show a
relation between both glucose and HbAlc and NLR.
In the research of Sefil et al. (16) 71 patients with DM
were studied. Two groups were designed according fo
HbA1c levels. NLR was found to have increased in the
HbATc 27 group.

330 diabetic patients were grouped as excellent, poor
and worst control according to HbAlc levels in the
study of Hussain et al. (17). They found that the worst
control group had a significantly higher NLR and NLR
was also found as an independent predictor of worst
confrol.

278 individuals were divided as normoglycemic and
hyperglycemic in the study of Mendes et al (18). No
significant difference was revealed in terms of NLR and
even in the hyperglycemic patients after grouping
according fo HbAlc as <7 and 27.

77 patients with DM and 33 control were studied by
Duman et al. (14). Diabetics had an increased NLR
compared to controls. NLR was also correlated with
HbAlc and glucose levels. 130 diabetic men’s NLR
were studied by Bilgin et al. (19). They found a positive
correlation between NLR and HbATlc.

There are other studies revealing that NLR is higher in
patients with DM compared to control (20,21). Lou et
al. also showed that insulin resistance and NLR were
correlated.

The relation of NLR with serum glucose was investigated
at  admission in individuals with spontaneous
infracerebral hemorrhage (22). Zhang et al. showed
a positive correlation between NLR and glucose in
a mixed group of diabetfic and non-diabetic 175
patients.

Overall, the general literature confirms that NLR is
related with HbA1c and glucose, and NLR increases in
diabetics. Nevertheless, none of the researches above
included HD patients. This study revealed that NLR was
higher in diabetic hemodialysis patients and NLR was
correlated with PG levels. These findings are consistent
with general literature. However, NLR and HbAIlc
were not correlated in diabetic HD patients. HbAlc is
a part of Hb A and is therefore, affected by anemia.
Anemia —primarily due to inadequate synthesis of
erythropoietin- is a frequent complication of CRD.
Besides, there are some other factors affecting Hb
levels in CRD patients like deficiencies in iron, vitamin
B12 and folate or anemia treatment with iron and
erythropoietin stimulating agents (4). All these factors
may result in over or underestimation of HbAlc in HD
patients. The complicated relation of anemia and its
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freatment over HbAlc in HD patients may explain the
findings in this study.

Other than this, the primary limitation of this current
research may be the size of the participants. More
populated patient groups may produce a better
result of the relation of NLR and HbA1c in HD patients.
However, as far as is known, this is the first study to
examine the relationship between NLR and glycemic
indices in HD patients.

In conclusion, this study has demonstrated that glucose
levels in HD patients are correlated with NLR, and HD
patients with DM have higher NLR levels compared to
non-diabetic HD patients. NLR should be recognized
as a marker of glucose control along with traditional
glycemic indices in HD patients. Further studies are
warranted to verify this result.
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