
158

Özgün Araştırma/Original Investigation

Turk Neph Dial Transpl 2015; 24 (2): 158-161

Neutrophil to Lymphocyte and Platelet to Lymphocyte Ratios in 
Peritoneal Dialysis-Related Peritonitis

Periton Diyalizi İlişkili Peritonitlerde Nötrofil-Lenfosit ve            
Platelet-Lenfosit Oranları

Ali GÜREL1

Ayhan DOĞUKAN1

Hüseyin ÇELİKER1

Ramazan ULU1

İrem Pembegül YİĞİT2

Bilge AYGEN1

1	 Fırat University Faculty of Medicine, 
Department of Nephrology, 

	 Elazığ, Turkey
2	 Malatya State Hospital, 
	 Department of Nephrology,
	 Malatya, Turkey

doi: 10.5262/tndt.2015.1002.03

Correspondence Address:
Ali GÜREL
Fırat Üniversitesi Tıp Fakültesi, 
Nefroloji Bilim Dalı, Elazığ, Turkey
Phone	 : + 90 424 233 35 55
E-mail	 : draligurel@gmail.com 

Received	 : 11.07.2014
Accepted	 : 21.11.2014

ABSTRACT
OBJECTIVE: Peritonitis is an important problem for peritoneal dialysis (PD) patients. It has been 
demonstrated that the erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) increase 
nonspecifically in end-stage renal disease (ESRD) without infection. The neutrophil to lymphocyte 
ratio (NLR) and platelet to lymphocyte ratio (PLR) have been recently investigated as a new alternative 
inflammatory parameter to distinguish infections and other inflammatory events in a number of studies. 
We aimed to investigate the diagnostic value of NLR and PLR in bacterial PD peritonitis. 

MATERIAL and METHODS: In this study, we evaluated 40 peritonitis episodes that we treated. 
NLR and PLR were calculated from the same blood sample at the beginning and after the treatment of 
peritonitis. The same parameters were evaluated for 20 control subjects. 

RESULTS: Classical inflammatory markers such as CRP and ESR; NLR and PLR decreased with the 
successful treatment of peritonitis, and levels of these parameters were significantly different between 
the periods (p< 0.05). 

CONCLUSION: Both NLR and PLR are valuable markers to follow the course of peritonitis and 
response to the treatment of peritonitis in correlation with conventional inflammation markers of 
infection. NLR and PLR are also more simple to calculate and cheaper parameters than classical 
markers.

KEY WORDS: Peritoneal dialysis, Peritonitis, Neutrophil to lymphocyte ratio, Platelet to lymphocyte 
ratio

ÖZ
AMAÇ: Periton diyalizi (PD) hastaları için peritonit önemli bir sorundur. Son dönem böbrek hastalığı 
(SDBH) olgularında enfeksiyon olmaksızın, eritrosit sedimantasyon hızı (ESH) ve C- reaktif protein 
(CRP) düzeylerinin arttığı gösterilmiştir. Nötrofil-lenfosit (NLO) ve platelet-lenfosit oranları (PLO) 
güncel çalışmalarda enfeksiyöz ve öteki inflamatuvar olayların ayırımında yeni inflamatuvar belirteçler 
olarak çalışılmıştır. Bakteriyel PD peritonitlerinde NLO ve PLO’larının tanısal değeri araştırıldı. 

GEREÇ ve YÖNTEMLER: Tedavi ettiğimiz 40 peritonit epizodunu değerlendirdik. NLO ve PLO 
başlangıçta ve peritonit tedavisi sonrası değerlendirildi. Aynı parametreler 20 kontrol olgusu için de 
hesaplandı.

BULGULAR: CRP ve ESH gibi klasik inflamasyon belirteçleri, NLO ve PLO peritonitin başarılı 
tedavisi sonrası anlamlı biçimde azaldı (p< 0,05). 

SONUÇ: NLO ve PLO peritonit seyrinin takibinde değerli parametreler olup, peritonit tedavisi ile 
klasik inflamasyon belirteçleriyle korelasyon gösteren seyir izlemektedirler. Dahası NLO ve PLO, 
klasik belirteçlere kıyasla hem daha ucuz ve hem de hesaplanması kolay parametrelerdir.

ANAHTAR SÖZCÜKLER: Periton diyalizi, Peritonit, Nötrofil-lenfosit oranı, Platelet-lenfosit oranı
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INTRODUCTION

Peritoneal dialysis (PD) is an important renal replacement 
therapy modality, and for many patients it is simpler and better 
tolerated than in-center hemodialysis (HD) (1). However, 
peritonitis is one of the major complications of PD because it 
generally necessitates long-term antibiotherapy and sometimes 
removal of the PD catheter and disturbs the life quality of the 
patients. 

End-stage renal disease (ESRD) patients have increased 
serum levels of inflammation mediators including C-reactive 
protein (CRP), erythrocyte sedimentation rate (ESR), tumor 
necrosis factor-alpha and interleukin-6 (2-4). Recently, the 
neutrophil to lymphocyte ratio (NLR) and platelet to lymphocyte 
ratio (PLR) were introduced as potential markers to determine 
inflammation in various disorders (5,6). In addition, it was 
shown that NLR and PLR were closely associated with increased 
inflammation status in both HD and PD patients (7). During 
peritonitis, not only dialysate cell count but also increased levels 
of inflammation markers such as CRP and ESR may be valuable 
for diagnosis and follow-up (8). To date, any study about PLR/ 
NLR and its association with inflammation is lacking in PD 
patients with peritonitis. We therefore aimed to determine PLR 
and NLR during peritonitis and after successful treatment for 
PD patients and to evaluate the diagnostic and follow-up value 
of these ratios in this population.

MATERIALS and METHODS

We retrospectively evaluated 40 peritonitis cases that we 
treated in past three years in Firat University Nephrology Clinic, 
Elazig, Turkey and compared their results with 20 healthy 
subjects. Our population consisted of PD patients aged 18-75 
years with an acute bacterial peritonitis attack. Peritonitis was 
defined as the development of cloudy dialysate with or without 
abdominal pain, fever, nausea, dialysate white blood cell (WBC) 
count higher than 100/mm3 and the presence of microorganisms 
(9). Patients with acute comorbidites such as active infection 
of other sites of the body, sepsis, acute cardiac disorders, 
and diabetic ketoacidosis were excluded. Urea, creatinine, 
hemoglobin, albumin, uric acid, phosphorus, total cholesterol, 
CRP, ESR levels were collected from the database of our hospital. 
NLR and PLR were calculated from the same blood sample at 
the beginning and approximately 15 days after the completion 
of successful treatment of peritonitis. Although 15 days may be 
thought to be early to check the inflammation parameters, it was 
the most suitable time  in order to obtain laboratory parameters 
for all patients in this regard and this is a limitation of this study. 
We therefore evaluated our NLR and PLR ratios in two periods 
as acute and healed period of peritonitis. For the calculations 
of these ratios, neutrophil and platelet counts were divided to 
lymphocyte counts, respectively. 

Statistical analysis was performed by using SPSS 12 
(SPSS Inc., Chicago, IL, USA). The data are expressed as 

mean ± standard deviation. A p value < 0.05 was considered 
as significant. Parameters during the periods (acute and healed 
period of peritonitis) were compared with the paired T-test 
and parameters of patients’ healed period and control group 
were analyzed with the independent T-test. Correlations were 
analyzed with Pearson’s correlation test.

RESULTS

Demographic characteristics of our subjects are shown in 
Table I.

Table I: Demographic characteristics of the patient and control 
groups.

Patients (n= 40) Control group 
(n=20) 

Age (years) 50.93 ± 14.78 39.65 ± 10.61
Gender (male/
female) 25/15 (62.5% / 37.5%) 17/3 (85% / 15%)

In this study, the levels of conventional inflammation 
markers such as CRP and ESR were increased and the elevated 
NLR and PLR levels decreased with the successful treatment 
of peritonitis while the levels of these parameters between 
periods were significantly different (p< 0.05 for all parameters). 
Additionally albumin, uric acid and phosphorus levels increased 
after the successful treatment of peritonitis with a statistically 
significant difference between the periods (p< 0.05 for each 
parameter). Levels of total cholesterol were not significantly 
different between the periods (p> 0.05) as shown in Table II.

Table II: Laboratory values during peritonitis and after 
treatment for patient group (n=40).

Peritonitis After treatment 

Albumin (g/dl) 3.03 ± 0.59 3.62 ± 0.60 ***

Uric acid (mg/dl) 5.32 ± 1.28 6.62 ± 1.53 ***

Phosphorus (mg/dl) 4.14 ± 1.14 5.33 ± 1.31 ***

Total cholesterol (mg/dl) 211.33 ± 252.50 205.78 ± 44.21 

CRP(mg/dl) 15.38 ± 7.91 1.80 ± 1.38 ***

ESR (mm/h) 110.83 ± 23.68 43.43 ± 19.45 ***

NLR 14.15 ± 12.67 4.24 ± 4.36 ***

PLR 396.18 ± 330.23 189.44 ± 77.03 
***

***p<0.001; values during peritonitis vs. after treatment.
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cell count, but also inflammation markers are the cornerstones 
for evaluating the response to the treatment. In several chronic 
diseases including ESRD, low-grade inflammation without 
an infectious process has been known for a long time. Low-
grade inflammation is probably a contributing factor in the 
malnutrition-inflammation-atherosclerosis syndrome in ESRD 
patients. In this population, NLR is shown to be a novel 
inflammation marker especially for cardiovascular events and a 
predictor of mortality (12,13).

It is known that in PD patients, about 90% have high ESR 
and 25%-60% have high CRP levels (14). In ESRD patients, 
most factors such as anemia, which are supposed to affect ESR, 
have no influence on CRP values. Nevertheless, the increase 
in CRP levels can be under the influence of inflammation 
and tissue damage, as well as infection (15). In this study, we 
observed that conventional markers of inflammation associated 
with infection such as CRP and ESR were elevated especially 
in active period of the infectious process and returned to nearly 
baseline levels after the treatment of peritonitis. In accordance 
with CRP and ESR, NLR and PLR were both increased in active 
peritonitis period and decreased after the treatment. Because of 
the fact that chronic kidney disease is a disorder with low-grade 
inflammation, NLR and PLR are higher than healthy subjects. In 
the present study we observed spikes for these two parameters 
during active peritonitis period and a subsiding after successful 
treatment.

In several past studies, NLR and PLR were evaluated in 
ESRD, HD and PD patients and in all these conditions, these 
parameters were observed to be higher than in healthy subjects. 
Additionally PD patients had higher NLR and PLR levels than 
HD patients (7,14,16). Also in this study, we observed that PD 
patients have higher NLR, PLR, and ESR levels than control 
subjects. 

In many previous studies, NLR was observed to be an 
important diagnostic and prognostic determinant for several 
diseases including psoriasis (17), infective endocarditis (18), 
pneumonia (19), bacteremia (20,21) and acute appendicitis (22).

Peritonitis is not a rare morbid condition for PD patients. 
During peritonitis, it is important to evaluate inflammation 
markers periodically to follow the efficiency of treatment. 
Classical markers such as ESR, CRP and others necessitate a 
relatively big expense. On the other hand both NLR and PLR are 
simpler to calculate and more affordable.

Beside the reduction of NLR and PLR in correlation with 
ESR and CRP reduction after the treatment of infectious 
peritonitis; elevated levels of albumin, uric acid and phosphorus 
can be attributed to the reduction of inflammation and healing of 
the nutrition and nutritional parameters.

We observed that PD patients had higher NLR, PLR and ESR 
levels than control subjects (p<0.05). CRP and ESR decrease 
was compatible and in correlation with NLR and PLR decrease 
after the treatment of peritonitis, although without statistical 
significance. Interestingly, CRP levels after the treatment of 
peritonitis were not different from control group. On the other 
hand, NLR and PLR after treatment were significantly higher 
than the control group as shown in Table III (4.24 ± 4.36 vs. 1.63 
± 0.34 and 189.4 ± 77 vs. 117.5 ± 36.6, respectively).

Table III: Comparison of laboratory values between the 
patient and control groups.

After treatment Control group 
(n=20) 

Urea (mg/dl) 138.77 ± 38.39 28.5 ± 6.39 ***

Creatinine (mg/dl) 9.21 ± 2.61 0.89 ± 0.19 ***

Hemoglobin (g/dl) 10.39 ± 1.61 14.89 ± 1.25 ***

Albumin (g/dl) 3.62 ± 0.60 4.62 ± 0.35

Uric acid (mg/dl) 6.62 ± 1.53 5.42 ± 1.33 **

Phosphorus (mg/dl) 5.33 ± 1.31 3.47 ± 0.61 ***

Total cholesterol (mg/dl) 205.78 ± 44.21 181.45 ± 44.08 *

CRP (mg/dl) 1.80 ± 1.38 2.29 ± 1.11

ESR (mm/h) 43.43 ± 19.45 7.7 ± 6.6 ***

NLR 4.24 ± 4.36 1.63 ± 0.34 *

PLR 189.44 ± 77.03 117.54 ± 36.6 ***

* p<0.05; ** p<0.01; ***p<0.001; patient group vs. control group. 

DISCUSSION

Peritonitis is one of the major problems for PD patients. It 
increases the morbidity and mortality rates in this patient group 
(10). Although clinical manifestations can vary from patient to 
patient, abdominal pain, fever, nausea and vomiting are the most 
common symptoms. For the diagnosis of peritonitis, 2 of these 
3 criteria are essential: i- Symptoms and signs of peritoneal 
inflammation, ii- Increased WBC in peritoneal fluid (leucocyte > 
100/mm3 and polymorphonuclear leucocytes making up >50 % 
of cells) and cloudy dialysate, iii- Demonstrating the infectious 
agent with gram staining or culture (1). Among PD patients, 
gram (+) bacteria are the most common infective agents and 
Staphylococcus epidermidis is the most common. Peritonitis 
with gram (-) bacteria and fungi is relatively rare. In general, 
intravenous or intraperitoneal antibiotherapy is effective for the 
treatment of peritonitis (11).

In ESRD patients including HD and PD, inflammation 
markers such as CRP, NLR, PLR were observed to be elevated 
(7). During the follow-up of the peritonitis not only dialysate 
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CONCLUSION 

According to the results of our present study, NLR and PLR 
are both valuable markers to follow the course of peritonitis 
and response to the treatment of peritonitis in correlation with 
conventional inflammation markers. Both NLR and PLR are 
more simple to calculate and cheaper parameters than classical 
markers such as ESR, CRP and others. This was a retrospective 
study with small sample size and new, large and randomized 
controlled trials may be useful in this field. 
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