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1. Introduction
Patients with end stage renal disease (ESRD) have a higher 
risk of mortality compared with the general population (Vil-
lar et al., 2007). Cardiovascular disease (CVD) is the major 
cause of mortality in ESRD, and carries a higher risk than the 
general population (Foley et al., 1998).  The development of 
a risk profile for CVD in ESRD patients has been attempted. 
Risk factors used as such include: C reactive protein (CRP) 
(Owen and Lowrie,1998), serum myeloperoxidase (Kalantar-
Zadeh et al., 2006), and white cell count and lymphocyte 
count (Reddan et al., 2003; Johnson et al, 2005). Neutrophil 
to lymphocyte ratio (NLR) has been used to predict mortality 
and prognosis in certain diseases (Zahorec, 2001; Bhutta et 
al., 2011; Kamıslı et al., 2012).
	 NLR can be an indicator of systemic inflammation 
(Zahorec, 2001)  and has been found to be a useful marker 
in mortality prediction in both cardiac (Núñez et al., 2008; 
Muhmmed Suliman et al., 2010; Uthamalingam et al., 2011) 

and noncardiac disease (Aliustaoglu et al., 2010; Azab et 
al., 2012). Also, NLR may be useful to predict adverse 
outcomes in several medical (Azab et al., 2011; Azab et al., 
2012; Koçyigit et al., 2012)  and surgical conditions (Bhutta 
et al., 2011). Our aim was to determine the value of NLR in 
predicting all-cause mortality in hemodialysis patients.

2. Materials and methods
Our study was performed in January 2011 with patients 
undergoing hemodialysis in our institution. Patients with 
active infection and hematologic disorders at the beginning 
of the study were not enrolled. Also, patients undergoing 
kidney transplantation, transferred to peritoneal dialysis and 
leaving the institution for another hemodialysis center during 
the follow-up were excluded. We included fifty nine patients 
into the study. All patients were followed until June 2012. 
During this follow-up period; a total of seven patients died.    
	 All blood samples were taken in January 2011. Single 
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pool Kt/V (spKt/V) values were recorded. NLR was calculat-
ed from the differential count, dividing the absolute neutro-
phil count by the absolute lymphocyte count. Complete blood 
count analysis was performed in the same analyzer (Advia 
2120i, Siemens, Germany). All biochemical analyses were 
performed by a single clinical laboratory.
      All patients were followed until June 2012, to evaluate 
mortality rates. All deaths were accurately recorded, with the 
exact cause of death documented. For out of hospital deaths, 
family members were interviewed to determine the cause of 
death. “All-cause” mortality included death associated with 
a myocardial ischemic event, heart failure, cerebrovascular 
accident, arrhythmia, cancer, or infection.
       All patients had undergone hemodialysis three times 
a week with bicarbonate-based dialysate, single-use, high 
flux membranes, with a mean duration of 3.8 ± 0.2 hours. 
spKt/V was calculated according to the Daugirdas method 
(Daugirdas,1993). Serum calcium levels were corrected for 
serum albumin as follows: Corrected total calcium (mg/dL) 
= total calcium (mg/dL) + 0.8 × [4 - Serum albumin (g/dL)] 
(National Kidney Foundation, 2003; K/DOQI clinical prac-
tice guidelines for bone  metabolism and disease in chronic 
kidney disease).
      Descriptive analyses were presented using the mean and 
standard deviation. The student’s t-test was used to compare 
groups, with the Chi-square test used for categorical vari-
ables. Survival curves were estimated according to the Ka-
plan–Meier Method, and the log-rank test for univariate anal-
ysis of survival. A p-value of less than 0.05 was considered to 
be statistically significant. 

3. Results
The mean age of 59 patients (35 male, 24 female) on hemo-
dialysis was 55.6 ± 16.1 years. The mean duration of hemo-
dialysis was 63.4 ± 40 months. ESRD etiology included: 
diabetes mellitus (n=17), hypertension (n=12) vesicoureteral 
reflux (n=4), glomerulonephritis (n=3), pyelonephritis (n=2), 
polycystic kidney disease (n=1), amyloidosis (n=1), and un-
known etiology (n=18). 
       The median NLR at the beginning of the study was 3.48. 
Patients were divided in two groups (above or below 3.48). 
In the group of patients with a higher NLR, serum albumin 
was lower  (p:0.009) and CRP was higher (p=0.03) (Table 1). 
The mean follow up period was 15.5 ± 4.0 months. During 
this period, a total of seven (11.9%) patients died. Five pa-
tients died because of CVD, one patient died because of sep-
sis and one patient died because of cancer complication. All 
seven patients died were in the higher NLR group (p=0.01) 
(Table 1). According to the Kaplan Meier curve, patients with 
high NLR levels had a higher mortality rate (1 year over-
all survival 76%), compared with patients with low NLR 
(p=0.006).
 
4. Discussion
Mortality from all causes and cardiovascular death in hemo-
dialysis patients has been increasing (Foley et al., 1998; Villar 
et al., 2007). Dyslipidemia, left ventricular hypertrophy, dia-
betes mellitus, hypertension, and tobacco smoking contribute 
to atherosclerosis in the general population, are highly preva-
lent in patients with chronic kidney disease (CKD) (Pecoits-
Filho et al., 2002). However, traditional coronary risk factors 

in the general population do not correlate with atherosclerotic 
cardiovascular disease in hemodialysis patients (Cheung et 
al., 2000). 
	 Additional parameters for risk stratification in hemodi-
alysis patients can define the profile to determine cardiovas-
cular events or overall mortality.
	 Inflammation may have a greater effect on CVD mortal-
ity than other factors (Pecoits-Filho et al., 2002). Recently, 
inflammation has been identified as a key player in athero-
sclerotic CVD, in populations with CKD (Pecoits-Filho et 
al., 2002). Inflammatory markers such as CRP (Noh et al., 
1998; Owen and Lowrie, 1998) and interleukin-6 (Honda et 
al., 2012), were used to predict all-cause mortality in dialysis 
patients. NLR has been used as an another marker of sys-
temic inflammation (Zahorec, 2001). NLR was used as an 
indicator to predict cardiovascular outcomes in patients with 
coronary artery disease (Núñez et al., 2008; Muhmmed Suli-
man et al., 2010; Uthamalingam et al., 2011), and showed 
increased mortality in breast, stomach, and pancreatic cancer 
patients (Aliustaoglu et al., 2010; Jung et al., 2011; Azab et 
al., 2012). NLR has also been used to predict adverse out-
comes in acute pancreatitis and major vascular surgery (Azab 
et al., 2011; Bhutta et al., 2011). Increased neutrophil and re-
duced lymphocyte count has been associated with increased 
mortality in dialysis patients (Reddan et al., 2003; Johnson et 
al., 2005). Reddan and co- workers found an increased neu-
trophil number and reduced lymphocyte count to be indepen-
dent predictors of mortality in hemodialysis patients (Red-
dan et al., 2003). The Dialysis Outcomes and Practice Pattern 
Study (DOPPS), an observational study of chronic hemodi-

Table 1. Baseline demographic and laboratory parameters by 
NLR. F: female; M: male; BMI: body mass index; WBC: 
white cell count; CRP: C reactive protein; cCa: calcium 
corrected for serum albumin; NLR:neutrophil to lympho-
cyte ratio

Characteristic NLR < median NLR ≥ median p-value

(n=29) (n=30)

Age (year)                  52 ± 18 59.1 ± 13 0.09

Gender (F/M) 13/16 11/19 0.52

Duration on dialysis (months)            73.2 ± 76.3   54.0 ± 46.1 0.25

BMI (kg/m²) 26.0 ± 6.9 27.8 ± 5.1 0.24

Hemoglobin  (g/dL) 11.2 ± 0.9 11.1 ± 0.9 0.75

WBC (mm³) 5380 ± 1159 7275 ± 1903 0.0001

Neutrophil (mm³) 3285 ± 817 5282 ± 1563 0.0001

Lymphocyte (mm³) 1379 ± 369 1166 ± 314 0.02

Platelets (10³/mm³) 208 ±  53 237 ± 73 0.08

Creatinine (mg/dL) 9.8 ± 2.3 9.7 ± 2.6 0.83

Phosphorus (mg/dL) 6.1 ± 1.4 5.9 ±2.2 0.73

cCa (mg/dL) 8.6 ± 1.0 8.7 ± 0.7 0.51

cCa X Phosphorus (mg²/dL²) 52.6 ± 14 52.0 ± 19 0.9

Albumin (g/dL) 4.0 ±  0.2 3.7 ± 0.5 0.009

Triglycerides (mg/dL) 197± 108 255 ± 226 0.21

Total cholesterol (mg/dL) 183 ± 54 176 ± 53 0.63

CRP (mg/L) 15.2 ±18.6 7.0 ± 6.6 0.03

Parathyroid hormone (pg/mL) 409 ± 377 441 ±376 0.74

spKt/V 1.2 ± 0.2 1.2 ± 0.2 1.0

All cause death (n) 0 7 0.01

NLR 2.4 ± 0.6 4.6 ±1.2 0.0001
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alysis patients showed lower baseline lymphocyte count and 
higher baseline and six-month increases in neutrophil count 
to be significantly associated with higher mortality (Pifer et 
al., 2002). Elevated white cell or neutrophil number was also 
found to be a significant predictor of all-cause and cardiac 
mortality in peritoneal dialysis (PD) patients, independent of 
clinical, biochemical, and inflammatory parameters (John-
son et al., 2005). Subsequently, the prognostic value of NLR 
in chronic PD patients has been examined, demonstrating 
NLR to be an independent predictor of all-cause and cardio-
vascular mortality in PD patients. Patients with higher NLR 
showed significantly increased overall and cardiovascular 
mortality rates compared with patients with lower NLR (An 
et al., 2012). We confirmed this observation in our study of 
mortality and NLR in hemodialysis patients.  
	 The prognostic value of NLR in chronic dialysis patients 
is due to its being an inflammatory marker. It has been sug-
gested that chronic inflammation is highly prevalent in ESRD 
(Zimmermann et al., 1999). Chronic inflammation may con-
tribute to accelerated atherosclerosis. Acute-phase reactants 

and cytokines may promote atherogenesis directly, in con-
junction with the inflammation associated with cardiovas-
cular disease (Pecoits-Filho et al., 2002). Neutrophilia and 
lymphocytopenia appear after severe trauma, major surgery, 
severe sepsis, and systemic inflammation. NLR can be used 
as a simple laboratory hematological parameter for the evalu-
ation of clinical status following sepsis, systemic inflamma-
tion, and critical illness (Zahorec, 2001).
      	In this study, we found a significantly higher CRP and 
lower serum albumin in the high NLR versus low NLR group, 
suggesting the potential effect of inflammation. A low serum 
albumin and a high CRP can also be seen in the “malnutrition-
inflammation-atherosclerosis” (MIA) syndrome. MIA is strong-
ly associated with atherosclerotic cardiovascular disease and 
carries high morbidity and mortality in chronic kidney dis-
ease (Stenvinkel et al., 2000; Pecoits-Filho et al., 2002).
	 In conclusion, hemodialysis patients with a high NLR 
(greater than 3.5) have an increased short term overall mortal-
ity risk. NLR may be used as a predictor of all cause mortality 
in patients with ESRD.
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