International Urology and Nephrology (2019) 51:129-137
https://doi.org/10.1007/511255-018-1994-7

NEPHROLOGY - ORIGINAL PAPER

@ CrossMark

Does neutrophyl to lymphocyte ratio really predict chronic kidney
disease progression?

Orcun Altunoren’ - Gulsum Akkus? - Didem Tutuncu Sezal? - Muhammed Ciftcioglu? - Fatma Betul Guzel? -
Songul Isiktas? - Gul Inci Torun? - Merve Uyan? - Murat Fatih Sokmen? - Hatice Ayyildiz Sevim? - Feyza Nur Sarisik? -
Mahmut Egemen Senel? - Ertugrul Erken' - Ozkan Gungor’

Received: 23 July 2018 / Accepted: 21 September 2018 / Published online: 1 October 2018
© Springer Nature B.V. 2018

Abstract

Purpose Chronic kidney disease (CKD) is an inflammatory process. In addition to increased morbidity and mortality, inflam-
mation also contributes to the progression of CKD. Neutrophil/lymphocyte ratio (NLR) is a marker of inflammation. Some
recent data suggest that NLR may predict the progression of CKD.

Methods In this study, 5-year data of 740 patients with stage 2—4 CKD were reviewed retrospectively. Demographic data,
NLR, CRP, albumin, the amount of proteinuria were recorded. At the beginning and the end of follow-up the glomerular
filtration rate (GFR) and the annual GFR decline rate were calculated. Patients were divided to high and low NLR group
according to median value of their baseline NLR. Reaching stage 5 CKD or initiation of renal replacement therapy was
determined as end-point for follow-up.

Results The mean age was 62.8 +0.57 years, eGFR 40 ml/min/1.73 m?, median NLR was 2.76. NLR increased as the
CKD-stage increased. Mean follow-up time was 51.2 +30 months and 21.4% of patients reached the end-point. NLR was
significantly increased at follow-up (from 3.22 to 5.68, p <0.001). Annual GFR loss and baseline CRP were higher but
baseline albumin and GFR were lower of patients with high NLR. The percent of patients reaching the end-point was not
different between the groups with high and low baseline NLR. Kaplan Meier analysis showed that patients with high NLR
had significantly lower mean renal survival (86.5 months) than patients with low NLR (105 months) (p <0.001). In the
Cox-regression analysis NLR was not an independent predictor in reaching the end-point but presence of diabetes mellitus,
younger age and low baseline eGFR were found effective.

Conclusions NLR is an indicator of inflammation in chronic kidney disease. It may not be an independent predictor of CKD
progression except that the CKD is in a more advanced stage and reflects the associated inflammation. Classical risk factors
such as DM and lower GFR are more powerful predictors of progression.
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Introduction

Chronic kidney disease (CKD) is a worldwide health prob-
lem with an increasing prevalence of chronic diseases such
as aging of the population, diabetes mellitus (DM), and
hypertension (HT). Whatever the underlying etiologic factor,
CKD is a progressive disease. Even if the causative factor
for kidney damage is removed, nephron loss leads to adap-
tive hypertrophy and hyper-filtration in the surviving intact
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nephron. Glomerular sclerosis progresses through protein-
uria, hypertension, and other complex pathophysiological
mechanisms [1-3]. It is well known that continuous chronic
inflammation at a low level is present in the course of CKD
[4]. Studies have shown that patients with CKD have higher
levels of pro-inflammatory cytokines and lower levels of
antioxidants and anti-inflammatory cytokines [5]. Inflam-
mation in CKD is associated with cardiovascular events,
all-cause mortality and malnutrition, as well as progression
of disease [4]. Nowadays, it is still unclear which marker is
the best indicator of inflammation in CKD. CRP is still the
most frequently used indicator of inflammation, despite the
use of many indicators such as erythrocyte sedimentation,
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IL-6, IL-8, IL, 12, TNF-alpha, IL-33 [4-6]. Recently, the
neutrophil/lymphocyte ratio (NLR), obtained by dividing the
absolute number of neutrophils to the lymphocyte count, has
gathered interest as a new marker in evaluation of inflam-
mation. There are substantial data that indicate NLR as a
possible predictor of morbidity and mortality in patients
with malignancy and cardiovascular disease [7—10]. Since
CKD is accepted as a chronic inflammatory condition, stud-
ies with relatively small-scale have recently been conducted
on whether NLR may be predictor of CKD progression. In
this study, we aimed to investigate whether NLR is asso-
ciated with CKD progression and reach to end-stage renal
disease (ESRD) in a relatively large population of patients
with CKD.

Methods
Study group selection

This retrospective study was conducted at Sutcu Imam Uni-
versity Faculty of Medicine, Department of Nephrology in
Kahramanmaras. Adult patients who were admitted to the
nephrology outpatient clinic within a 5 year period before
October 2017 were screened for ICD codes of CKD (N18,
N18.8, N18.9, N19) by a team of 11 participants. Totally,
2607 patient records were obtained. Then they were selected
by considering the file numbers to avoid repeated selection.
Patients’ examination notes were reviewed to ensure they
were undergoing CKD diagnosis and patients’ all available
serum creatinine (Cr) levels were examined during follow-
up period. Although the ICD code was CKD, patients who
were compatible with acute renal failure (eg patients whose
creatinine levels were initially high and returned to normal
on follow-up) were removed from the study. Demograph-
ics and serum creatinine noted on the first visit to the out-
patient clinic of each patient were used in the MDRD for-
mula (Modification of Diet in Renal Disease) to attain their
baseline estimated glomerular filtration rate (¢GFR). Then
patients with a follow-up time less than 1 year in the out-
patient clinic and patients with eGFR >90 ml/min/1.73 m?
(stage-1 CKD) and < 15 ml/min/1.73 m? (stage-5 CKD) at
baseline were excluded from the study. In addition; patients
with hematological diseases that may affect white blood
cell (WBC) subgroups; neutrophils (N) and lymphocytes
(L), patients with active infections, positive culture results,
those with high WBC or CRP levels (WBC count > 15,000/
mm? and/or CRP level > 50 mg/dl), patients with malignancy
and/or history of chemotherapy, patients receiving immuno-
suppressive drugs and patients with chronic inflammatory
processes such as rheumatoid arthritis, familial Mediterra-
nean fever, ankylosing spondylitis, systemic vasculitis, and
gout were also excluded. After all these exclusion criteria
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were implemented, 740 patients with stage 2—4 CKD were
included in the study. Along with demographics, CKD eti-
ology, additional comorbidies (presence of DM and HT),
antihypertensive drugs used and follow-up duration, systolic
(SBP) and diastolic (DBP) blood pressure readings, serum
creatinine, eGFR, calcium (Ca), phosphorus (P), uric acid,
CRP, proteinuria, WBC, N, L and platelet (PLT) counts,
hemoglobin (Hb) value at the first and last admission of
outpatient visit were recorded. Proteinuria was either meas-
ured by protein amount in the 24-h urine or urine protein/
creatinine ratio (UPCR) in patients whose 24-h urinary
protein result was not present. The NLR was obtained by
dividing the number of neutrophils by the number of lym-
phocytes. The time elapsed between the beginning and end
of the follow-up (months) and the annual losses in eGFR
were calculated. The formula “(initial eGFR — last eGFR) X
12/time” was used to calculate the annual GFR loss. Accord-
ingly, patients whose annual loss of eGFR was higher than
5 ml/min/1.73 m? were defined as patients with faster GFR
decline as indicated in the Kidney Disease Improving Global
Outcomes (KDIGO) guidelines for evaluation and manage-
ment of CKD in 2012. CKD-stages were determined with
eGFR according to the same guidelines [11]. Initiation of
renal replacement therapy (RRT) or reaching to the stage-5
CKD was determined as the end-point of the study. Patients
were also divided into two groups; (high and low NLR)
according to the median baseline NLR value of the study
population and the two groups were compared for clinical
features. Due to the retrospective design of the study, no
ethics committee approval was received.

Statistical analysis

The categorical data were expressed as percentage and ratio.
The continuous variables that were obtained were expressed
as mean + standard deviation (SD). Normality of distribu-
tion in continuous variables was checked by Kolmogorow
Smirnov test. For comparison of two groups; Chi square
and Fishers Exact Tests were used for categorical variables.
Student’s ¢ test was used for continuous variables if the data
distribution was normal and the Mann—Whitney U test if
the data distribution was not normal. In comparison of more
than two groups; ANOVA was used when the distribution of
data was normal and Kruskal Wallis variance analysis was
used when the distribution of data was not normal. Cor-
relation analysis of continuous variables was performed
with Pearson and/or Spearman correlation analyzes. Renal
survival analysis in patients with low or high NLR values
was done by Kaplan Meier survival analysis. Cox-regression
analysis was used to determine the factors that were effective
on reaching to ESRD. Any p value was less than 0.05 was
considered as significant. All data were analyzed using SPSS
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16.0 (Released 2007. SPSS for Windows, Version 16.0, Chi-
cago, SPSS Inc.) software program.

Results
Clinical data and NLR

The mean age was 62.8 +£0.57 years and 59.6% of the
patients were male. At baseline, 22 patients were stage 2,
561 patients were stage 3 and 157 patients were stage 4 CKD
according to their eGFR. DM frequency was 46%, the mean
amount of proteinuria was 1592 mg/day and the mean eGFR
was 40.5 ml/min/1.73 m%. The mean SBP and DBP were 139
and 82 mmHg respectively. The mean follow-up period was
51.2 months during which 21.4% of patients had reached
the designated end-point. Demographic data, BP readings,
antihypertensive medication and laboratory values of 740
patients are presented in Table 1, which includes the data at
the beginning and the end of their follow-up.

Mean NLR at baseline was 3.22 which increased to
5.68 at the subsequent follow-up data (p <0.001). This

change was predominantly related to the significant decrease
in the lymphocyte count between the two evaluations (from
3.22 t0 5.68, p<0.001). Mean eGFR at the end of follow-
up was also decreased to 27.2 ml/min/1.73 m? (p <0.001).

In simple correlation analysis; NLR at the beginning
of follow-up was positively correlated with the variables;
annual loss of eGFR (p=0.005, r=0.1), CRP (p <0.001,
r=0.24) and CKD-stage (p=0.001, r=0.13). Baseline NLR
was also inversely correlated with baseline eGFR (p =0.03,
r=—10.08). When the patients at stage 2, 3 and 4 CKD were
compared among each other for baseline NLR, it was seen
that NLR increased along with the CKD stage. Mean base-
line NLR of stage 4 patients was significantly higher than
those with stage 2 and stage 3 CKD (mean NLR for stage
2=2.74, mean NLR for stage 3=3.10 and NLR of stage
4=3.78, p=0.006) (Fig. 1).

Comparison of patients with high and low baseline
NLR

The patient groups with high (NLR >2.76, n=328) and low
baseline NLR (NLR <2.76, n=337) were not different in

Table 1 Baseline and last

follow-up values of all patients Bascline value Last follow-up P
. n=1740 n=1740
and demographic data Mean + SD Mean + SD
Age (years) 62.8+0.57
Gender (%) (M/F) 59.6/40.4
DM (%) 46.1
HT (%) 80.9
ACE inh(%) 17.6
ARB (%) 26.2
SBP (mmHg) 139.4+1.12
DBP (mmHg) 82.3+0.60
eGFR (ml/min/1.73 m?) 40.56+0.45 27.2+0.61 <0.001*
Cr (mg/dl) 1.79+0.02 3.33+0.08 <0.001*
Annual GFR decline (ml/min/1.73 m?) 4.24+0.27
Patients with annual GFR decline > 5 ml/m 31.2
/1.73 m* (%)
Patients reached end-point (%) 21.4
Ca (mg/dl) 8.89+0.02
Albumin (gr/dl) 3.8+0.02
P (mg/dl) 3.68+0.04
CRP (mg/L) 12.4+0.79
Uric acid (mg/dl) 7.0+£0.08
Proteinuria (mg/d) 1592+103
WBC (cell/mmj) 8578 +100 8759+ 145 0.99
N (cell/mm;) 5734 +89 6097 +135 0.11
L (cell/mmy;) 1987 +29 1813+38 <0.001*
NLR 3.22+0.08 5.68+0.75 <0.001*

ACE inh angiotensin converting enzyme inhibitors, ARB angiotensin receptor blockers

p < 0.05

@ Springer



132

International Urology and Nephrology (2019) 51:129-137

Fig. 1 Association between *
CKD-stage and baseline NLR 10,00
8
* §
8,00 o
. g p=0,006
o o
8
X 6,00
.|
z *
c
©
o
£
4,00 O
2,001 l
,00 T T
2 3 4
CKD Stage

terms of age, gender, history of DM, HT and CAD, proteinu-
ria, SBP, DBP, and the number of patients reaching the study
end-point. Patients in the high NLR group had lower mean
eGFR (39.4+12.0 vs. 41.6+12.0, p=0.03), lower mean
albumin (3.7+0.6 vs. 3.9+0.6, p=0.002), higher mean
CRP (16.1+19.2 vs. 7.7+ 8.4, p<0.001), and higher rate
of annual GFR decline (4.96+8.13 vs. 3.59 +6.15, p=0.04)
compared to patients in the low NLR group at the beginning
of their follow-up (Table 2).

The mean baseline NLR of the patients who reached
the end-point was not different from those who did not
(3.54+2.85 vs. 3.14 +1.99 respectively; p=0.09). These
patients had higher annual GFR decline (9.2 +9.3 vs.
2.8+5.7, p<0.001) and proteinuria, also lower initial eGFR
and serum albumin levels (Table 3).

The frequency of DM was higher in patients with faster
GFR decline (> 5 ml/min/1.73 mzlyear), than those with-
out (54% vs. 42%, p=0.002). These patients with a faster
GFR decline had higher mean SBP and DBP readings, lower
serum albumin levels and higher proteinuria (Table 4). Mean
NLR of patients with faster GFR decline was also signifi-
cantly higher than the patients without faster GFR decline
(3.41+1.82vs. 3.13+2.34, p=0.01).

Kaplan—Meier analysis showed that patients with high
baseline NLR had significantly lower mean renal survival
(86.5 vs. 105 months, p <0.001) (Fig. 2). When the diabetic
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and non-diabetic patients were compared, renal survival was
lower in patients with DM. In the Cox-regression analysis,
when baseline NLR was examined alone, it showed a sig-
nificant effect on reaching the study end-point. However, in
a mix model, including NLR and other variables (patient
age, DM, baseline eGFR, SBP, and uric acid), baseline NLR
was not found to be effective in reaching the end-point of
the study (p=0.764). In this analysis, the factors; patient age
(p=0.02), history of DM (p=0.022), and lower baseline
eGFR (p <0.001) were effective in reaching the end-point
(Table 5).

Discussion

In this study, we evaluated the data of 740 patients diagnosed
with CKD for a possible relation between the progression
of the disease and NLR, which is an indicator of inflamma-
tion. We found that patients with higher NLR had higher
annual loss of eGFR, lower albumin values, and higher CRP
levels. We showed that renal survival of patients with high
NLR levels were significantly lower than patients with low
NLR levels. Patients who also had more annual GFR decline
had higher initial NLR levels, higher proteinuria, higher
frequency of DM, and lower albumin values. In the Cox-
regression analysis, we showed that DM, young age and low
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Table 2 Comparison of

; High NLR Low NLR p

high NLR and low NLR n=377 n=363

groups in terms of their Mean +SD Mean +SD

baseline laboratory data and _ _

demographics Age (years) 622741559  69.93+14.89  0.60
Gender (%) (M/F) 59.5/40.5 59.1/40.9 0.9
DM (%) 46.8 442 0.5
HT (%) 80.4 80.6 1
SBP (mmHg) 139.4+28.3 139.6 £26.7 0.90
DBP (mmHg) 82.4+15.1 823+14.9 0.65
eGFR (ml/min/1.73 m?) 39.4+12.0 41.6+12.0 0.03*
Cr (mg/dl) 1.85+0.59 1.73+£0.59 0.3
Annual GFR loss (ml/min/1.73 m?) 4.96+8.13 3.59+6.15 0.04*
Patients with annual GFR loss > 5 ml/min/1.73 m? (%) 33.9 28.8 0.15
Number of patients who reached end-point (%) 24.4 18.7 0.08
Ca (mg/dl) 8.8+0.7 8.9+0.6 0.01*
Albumin (gr/dl) 3.7+0.6 3.9+0.6 0.002*
P (mg/dl) 3.6+09 3.6+09 0.6
CRP (mg/l) 16.1+19.2 7.7+£84 <0.001*
Uric acid (mg/dl) 72+1.8 69+1.5 0.14
Proteinuria (mg/day) 1805 +2158 1416 + 1835 0.26
*p < 0.05

Tab.Ie 3 Comparison of the ESRD and/or RRT Remained stage 2-4 p

patients who reached ESRD n=171 CKD

or Stage 5 CKD at the end of Mean +SD =569

follow-up and the patients who - Mean +SD

remained as CKD in terms of _

their baseline laboratory data Age (years) 5554159 64.8+144 <0.001%

and demographics Gender % (M/F) 52/48 61.7/38.3 0.038*
DM (%) 39.5 479 0.07
HT (%) 76.2 82.1 0.12
SBP (mmHg) 140.2+28.6 139.2+27.3 0.63
DBP (mmHg) 84.9++16.7 81.7+14.3 0.09
eGFR (ml/min/1.73 m?) 349+12.4 42.0+11.5 <0.001*
Cr (mg/dl) 2.14+0.7 1.69+0.5
Annual GFR loss (ml/min/1.73 m?) 9.2+9.3 2.8+5.7 <0.001%*
Albumin (gr/dl) 3.57+0.63 3.92+0.58 <0.001*
CRP (mg/1) 11.36+15.3 12.76 +16.1 0.16
Uric acid (mg/dl) 7.15+1.94 6.99+1.65 0.66
Proteinuria (mg/day) 2400+2204 1280+ 1823 <0.001*
NLR 3.54+2.85 3.14+1.99 0.09
*p < 0.05

baseline eGFR were independent risk factors for reaching
renal end-points such as advancing to ESRD or initiation of
RRT instead of baseline NLR. When these results are inter-
preted extensively, we think that NLR is not an independent
indicator for predicting renal end-points, but it may reflect
the profile of a patient with a more inflammatory status who
possibly has more co-morbidities within a more advanced
stage of CKD.

It is known that chronic inflammation is involved in the
course of CKD. Inflammation contributes to progression of
CKD, malnutrition and cardiovascular disease all together
decreasing the life expectancy of the patient. This ongo-
ing inflammatory condition is linked to the progression
of CKD by the contribution of various situations such as;
oxidative and carbonyl stress, inadequate intake of antioxi-
dants, increased blood levels of pro-inflammatory cytokines,
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Table 4 Comparison of the

Annual GFR decline > 5 ml/

Annual GFR decline<5ml/ p

patients with annual GFR min/1.73 m? min/1.73 m?
decline>5 and <5 ml/ =238 =502
min/1.73 m? in terms of their Mean +SD Mean +SD
baseline laboratory data and _ _
demographics Age (years) 59.1+15 64.5+ 15 <0.001%
Gender % (M/F) 55.1/44.9 61.8/38.2 0.11
DM (%) 54.9 422 0.002*
HT (%) 80.9 80.8 1
SBP (mmHg) 143.5+30.8 137.6+25.8 0.02*
DBP (mmHg) 84.5+16.2 81.4+14.2 0.01*
eGFR (ml/min/1.73 m?) 429+122 39.4+11.8 0.001*
Cr (mg/dl) 1.73+0.5 1.82+0.6 0.09
Albumin (gr/dl) 3.6+0.6 39405 <0.001%*
CRP (mg/1) 11.2+145 13+16.6 0.8
Uric acid (mg/dl) 6.9+1.8 7.0+1.6 0.8
Proteinuria (mg/day) 2505+2212 1139+1714 <0.001*
NLR 341+1.82 3.13+2.34 0.01*
*p < 0.05
Fig.2 Association between
baseline NLR and kidney 1,0
survival
IINLR<2,76
~NLR>2,76
0,87
.§
E 0,6
3
7]
®
c
o
------ p<0,001
£ 0,4
(8}
0,27
0,0
T T T T T T
0,00 25,00 50,00 75,00 100,00 125,00

infections, atherosclerosis, unused arteriovenous fistulas,
and malnutrition caused by anorexia, absorptive defects,
and dietary restrictions.

It is possible that inflammatory markers may provide
information about the disease progression and the prognosis
in patients with CKD. However, we do not yet know which
are the ideal inflammatory markers that may be linked to
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Time (Months)

the progression of CKD. Many studies showed that NLR is
an important indicator of inflammation in the CKD popula-
tion, including patients on chronic peritoneal dialysis (PD)
and maintenance hemodialysis (HD). An et al. showed that
NLR was higher in PD patients than in healthy controls and
found that cardiovascular and all-cause mortality was higher
in PD patients with higher NLR and CRP levels [12]. Okyay
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Table 5 Cox-regression analysis of clinical variables for reaching to
study end-point

OR p 95% CI
DM 1.708 0.022% 1.082 2.695
Age 0.980 0.002 0.968 0.993
Initial GFR 0.954 0.000* 0.938 0.970
SBP 0.999 0.886 0.992 1.007
Uric acid 1.037 0.532 0.925 1.163
NLR 1.019 0.764 0.900 1.154

et al. showed that the NLR of patients on PD, HD, and those
with pre-dialytic CKD were higher compared to healthy con-
trols. They also showed that NLR was positively correlated
with high sensitive CRP and IL-6 levels and a negatively
correlated with serum albumin levels [13]. Another study
revealed higher TNF-alpha levels in ESRD patient with high
NLR values [14].

Recently there has been an increase in the amount of data
that may suggest that NLR is not only an indicator of inflam-
mation, but also a predictor of CKD progression. Kocyigit
et al. showed that patients with high NLR had higher
baseline CRP levels and faster GFR decline to advance to
ESRD in their study of 105 patients with stage-4 CKD [15].
However, these patients with high NLR and rapid progres-
sion to ESRD had lower baseline GFRs. In Cox-regression
analysis, the baseline renal function was one of the two fac-
tors that were effective in reaching the end-point of their
study. We also showed that renal survival was lower in the
Kaplan Meier analysis of patients with high NLR in our
study. Patients with high NLR have lower albumin values,
higher CRP values, but lower initial GFR values. More than
that, our study had a quite larger sample size also includ-
ing stage-2 and stage-3 CKD patients in the analysis. Tatar
et al. [16] conducted a study with 165 patients over 65 years
of age and found that the rates of mortality and initiation
of RRT were higher in patients who had increasing NLR
values over time. Also, they found that patients with GFR
below 29 ml/min/1.73 m? had high NLR values in addi-
tion to higher rates of mortality and initiation of RRT. In
fact, an increase in mortality, RRT requirement and higher
NLR due to more inflammation is not unexpected as GFR
declines. In our study, the frequency of dialysis initiation
was not different between the groups with high and low
baseline NLR. Also, the baseline NLRs at the beginning of
follow-up of the patients who reached the renal end-point
were not higher. When these patients who reached the end-
point of study were examined, the baseline eGFR and serum
albumin were lower, and baseline proteinuria and annual loss
of eGFR were higher. When these results are interpreted col-
lectively, it can be concluded that the prognosis of patients
with high NLR could be worse. However, we think that high

NLR values may indicate those patients in higher stages of
CKD with their higher inflammatory status rather than being
an independent predictor for progression of CKD. This is
because our Cox-regression analysis showed that diabetes
mellitus, younger age and low baseline eGFR were effec-
tive in reaching the end-point rather than baseline NLR. The
fact that patients who reached the study end-point had lower
baseline eGFR and NLR being positively correlated with
eGFR and negatively correlated with serum CRP levels also
supported our suggestion.

Kim et al. showed that the relative lymphocyte count
(RLC) was related to progression to ESRD in patients with
CKD [17]. RLC is the ratio of the number of lymphocytes
to the total number of WBC, which has recently been inves-
tigated as a possible marker of inflammation like the NLR.
In fact, when GFR decreases due to the progression of CKD,
both NLR and RLC reflect a decrease in the number of lym-
phocytes over against an increase in the number of neutro-
phils. Tonyali et al. showed that NLR increased along with
decreasing GFR and disease progression in CKD patients
with nephrectomy [18]. In our study, NLR and eGFR were
inversely correlated. Yilmaz et al. also showed that NLR
increased along with decreasing GFR and increasing pro-
teinuria in CKD patients [19]. In support of this, a study
by Agarval et al. revealed that the number of lymphocytes
may decrease over time in CKD patients and also healthy
populations [20]. Lymphocyte counts have been shown to
decrease in the elderly population, which was explained by
immunological aging [21, 22]. The decreased number of
lymphocytes in the elderly was also found to be associated
with anemia and increased IL-6 and CRP levels [23]. The
fact that CKD may be referred as a geriatric syndrome and
these features are more prominent in CKD patients may
explain the decrease in lymphocyte counts.

One interesting result from the data we obtained was that
younger age being associated with CKD progression. The
patients with faster GFR decline and those who reached
the study end-point were younger. Regression analysis also
revealed young age to be effective in reaching the end-point.
Kim et al. also found in their study that young age can be
associated with CKD progression. Similar results have been
shown in some other studies [24].

This is study with the largest sample size that investi-
gates 740 cases under follow-up for a possible relationship
between NLR and CKD progression. Similar to the results of
previous studies, NLR could indicate the inflammatory sta-
tus in CKD, which is more prominent in the advanced stages
of the disease. Yet, there are no powerful data to assert that
NLR may predict the progression of CKD. Although it has
been used in many studies, the prediction of CKD progres-
sion with only one baseline biochemical measurement may
not be scientifically sound approach. The most important
limitation of our study is its retrospective nature. There were
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incomplete data or difficulties of obtaining them. Besides,
unrecognized interventions that accelerate the natural pro-
gression of CKD such as acute kidney injury episodes and
drug toxicities had to be ignored. Another limitation is that
the study contained patients with mild chronic kidney dis-
ease and CKD EPI formula may be preferred to the MDRD
in the evaluation of GFRs in these patients. Fortunately only
22 patients had mild CKD and this limitation may not be
expected to affect the results.

Conclusion

Higher NLR may be related to increased inflammation
and malnutrition, lower GFR and a worse clinical profile,
all together reflecting an advanced stage of CKD instead
of indicating the progression of the disease. We think that
the prediction of CKD progression with only one baseline
biochemical measurement may not be scientifically sound
approach. As a result, high NLR marks the higher level of
inflammation in advanced CKD and indirectly implicates
that the progression could also be faster. Rather than base-
line NLR, classical risk factors such as DM and lower GFR
are still more powerful predictors of progression.
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