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Abstract

Background: The aim of our study was to determine the predictive value of monocyte to lymphocyte ratio in peritonitis risk in
PD patients with and without chronic inflammation and its relationship with body mass index.

Methods: The pre-peritonitis attack monocyte lymphocyte ratio were compared in groups with and without peritonitis and
relationship body mass index. SPSS 22.0 program was used and p<.05 was accepted as the significance level.

Results: The mean age of 78 patients was 55.5 * 14.2 years, 51.3% (n = 40) were female. While 43.6% (n = 34) of the cases
were diagnosed with peritonitis, 56.4% (n = 44) were diagnosed with not-peritonitis. CRP laboratory upper limit of 5Smg/dL (with
chronic inflammation) comprised 46.2% (n=36), while those below 5mg/dL and below constituted 53.8% (n=42). The monocyte
lymphocyte ratio was found to be significantly higher in the group with peritonitis with chronic inflammation (t=2.51, p=.017),
and a positive correlation was found between the mean annual CRP. In the not-peritonitis group with CRP below 5, the neutrophil
lymphocyte ratio was found to be significant (z = 2.173, p =.03). When 4 groups were formed according to body mass index, only
uric acid level was found to be significantly higher in the group with a BMI of 30 and above (7.3 vs. others; KW-x2(3) = 12.060, p =

.007).

Conclusion: A significantly higher monocyte-lymphocyte ratio before peritonitis attack in PD patients with chronic inflammation
would well predict that it may have a predictive value in the diagnosis of peritonitis.

Introduction

Chronic Kidney Disease (CKD) is a common and serious
disease associated with premature death and complications of end-
stage renal disease. One in 7 to 10 adults worldwide has chronic
kidney disease [1]. Peritoneal dialysis (PD) is one of the treatment
methods of chronic kidney disease. Peritonitis is still common in PD
patients despite technological advances [2]. Peritonitis, the most
important complication of patients undergoing PD, is a serious
cause of morbidity and mortality. Early diagnosis and prevention
of this complication of peritoneal patients with routine follow-up is

extremely important.

Although the mechanisms of inflammation and oxidative stress
in CKD have not yet been definitively proven, uremic toxins, renin

angiotensin aldosterone system (RAAS), comorbid conditions,
volume load, hypertension, iron use, and antioxidant deficiency
are the factors to blame [3,4]. CRP is a well-known marker of
inflammation [5]. Neutrophil lymphocyte ratio (N/L), monocyte
lymphocyte ratio (M/L) and platelet lymphocyte ratio (PLT/L)
have also been defined as systemic inflammation markers and are

associated with poor prognosis in many diseases [6].

It has been reported that high BMI values pose a significant
risk for peritonitis and increase the risk of peritonitis with leakage,
is associated with microorganism-specific peritonitis, and poses
a risk for all-cause mortality [7-10]. Excess adipose tissue has
recently been noted as a potential cause of chronic inflammation in
CKD patients [11].
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There is a chronic inflammation condition in patients with
CKD and there is no method to reveal this directly. The aim of the
study was to determine the value of monocyte to lymphocyte ratio
in determining the risk of peritonitis in PD patients with chronic

inflammation and its relationship with BMI.
Material and Method

Of 78 patients who underwent peritoneal dialysis followed in
our clinic were evaluated retrospectively. In the last 2 years, 34
patients who had a peritonitis attack and 44 patients who did not
have a peritonitis attack were included in the study. According to
the International Society for Peritoneal Dialysis (ISPD), a diagnosis
of peritonitis was made with abdominal pain, turbid dialysate,
presence of more than 100 leukocytes in the peritoneal fluid and
50% of it fragmented. Subgroups were formed because CRP was
above 5mg/dL (upper limit of normal) in some of the patients
with and without peritonitis. According to the peritonitis agents,
the patients were divided into three groups as gram-negative
microorganism growth group, gram-positive microorganism
growth group, and the group in which no microorganism could be
grown in culture. Cases who did not experience any infection event
in the last three months were included in the study, and the number
of daily changes was four for the whole group and there was no
change in number.

All hematological parameters of the participants such as
complete blood count, including hemoglobin, hematocrit, white
blood

lymphocyte ratio, monocyte lymphocyte ratio, platelet, mean

cell, neutrophil, lymphocyte, monocytes, neutrophil
platelet volume (Sysmex XN 3000), as well as biochemical ones like
urea, creatinine, uric acid, sensitive CRP such as albumin, calcium,
phosphorus, PTH, ferritin, peritoneal cell count were tested during
their routine controls (Cobas 8000 modular analyzer). Age, gender
and comorbid diseases were recorded as basic demographic data.
BMI was recorded as <20, between 20 and 24.9, 25 and 29.9, and

30-35. BMI was calculated as kilograms divided by height squared.
Study Groups

Laboratory data were compared between the group with
peritonitis (P+) and the group without peritonitis (P-). Laboratory
data were compared between P+ (Group 1) and P- group (Group 2)
with CRP above 5mg/dL (chronic inflammation). Laboratory data
were also compared between P+ (Group 3) and P- group (Group 4)
with CRP 5mg/dL and below. Data were also compared between
Groups 1 and 3 and between Groups 2 and 4. The relationship
between BMI, which was divided into four groups, and the total
group and subgroups was recorded.

The study complied with the ethical principles of the
Declaration of Helsinki and was approved by the ethics committee

Copy@ Semahat Karahisar Sirali

of our hospital (E-19/44). The aim of the study was to predict the
risk of peritonitis attack with the M/L ratio, which is one of the
hematological parameters performed in routine controls and its
relationship with BMI.

Statistical Analysis

SPSS 22.0 (NY, IMB Inc 2010) program was used in the
analysis. Categorical variables were expressed as frequency (n)
and percentage (%). Conformity of continuous variables to normal
distribution was tested with Shapiro-Wilk and expressed in terms
of arithmetic mean, standard deviation, median, minimum and
maximum values. The student-t test was used for the comparison of
those with normal distribution among continuous variables, while
those without normal distribution were analyzed with the Mann-
Whitney U test and Kruscall-Wallis Pearson-x2 and Fisher’s exact
tests were used for categorical variables. P<.05 was accepted as the
significance level. ROC (Receiver operating characteristic) analysis

was used to determine the diagnostic value of M/L and N/L ratios.
Results

The mean age of 78 patients was 55.5+14.2 years, with a
minimum age of 25 and a maximum of 87 years. 51.3% (n = 40) of
the cases were female and 48.7% (n = 38) were male. While 43.6%
(n = 34) of the cases were diagnosed with peritonitis, 56.4% (n
= 44) were diagnosed with not-peritonitis. The two groups were
found to be similar in terms of age and gender proportion (p>.05,
Table 1).

The duration of peritoneal dialysis of the cases was a minimum
of 6 months and a maximum of 17 years, and the median level was
3.5 years. PD durations of peritonitis and not-peritonitis groups

were found to be similar (Table 1).

Reasons for patients receiving peritoneal dialysis treatment
were 25.6% (n = 20) hypertension, 21.8% (n = 17) diabetes, 12.8%
(n = 10) heart failure, 5.1% (n = 4) glomerulonephritis and 34.6%
(n = 27) were other reasons. In the comparison between the two
groups, the hypertension rate in the not-peritonitis group was
significantly higher than in the peritonitis group (38.6% vs. 8.8%,
X2 (4) = 15,658, p =.002, Fisher’s exact test) (Table 1).

Comparison of Laboratory Parameters

Table 1 shows the comparison of laboratory data of cases
with peritonitis (n=34) and not-peritonitis (n=44). Accordingly,
all hematological and biochemical parameters were found to be
similar in the two groups (p>.05 for all). In the comparison of
groups 1 and 2, the M/L ratio was found to be significantly higher
in group 1 (t=2.51, p=.017) and the number of monocytes was high
(t=2.20, p=.035). There was no significant difference between other
parameters (Table 2).
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Table 1. Comparison of pre-peritonitis value in cases with peritonitis and not-peritonitis.
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Total Peritonitis Not-peritonitis Statistics
n=178 n=34 n=44 t, z or x2 p value

Age (years)? 55.5(14.2) 54.9 (14.8) 56.0 (13.8) .352 726

Peritoneal dialysis (PD) duration (years)® 3.5(0.6-17) 3.5(0.5-11) 3.5(1-17) -.056 955

Gender, n (%) .066 797
Females 40 (51.3) 18 (52.9) 22 (50.0)
Males 38 (48.7) 16 (47.1) 22 (50.0)

PD causes, n (%) 15.658* .002
Hypertension 20 (25.6) 3(8.8) 17 (38.6)
Diabetes mellitus 17 (21.8) 9 (26.5) 8(18.2)
Heart failure 10 (12.8) 2(5.9) 8(18.2)

Glomerulonephritis 4(5.1) 2(5.9) 2 (4.5)
Others 27 (34.6) 18 (52.9) 9 (20.5)
Laboratory
Hematology Pre-values

WBC? 7.8 (2.2) 7.7 (2.4) 7.8 (2.1) -.082 935

Neutrophils? 5.3(1.9) 5.1(2.2) 5.4 (1.7) -513 .610

Lymphocytes® 1.5(0.4-6.2) 1.5 (0.7-6.2) 1.5(0.4-2.7) -.665 .506

N/L? 3.2 (0.2-15.5) 3.3(0.2-7.2) 3.2(0.9-15.5) -.569 .569

Monocytes? 0.5 (0-1.4) 0.5 (0.2) 0.5 (0.2) -554 .579

M/LP 0.3 (0-1.1) 0.3 (0.0-0.7) 0.3 (0.0-1.1) -322 747

Plateletes® 256 (81.1) 265.0 (95.4) 249.0 (68.4) .866 .389

MPV®? 10.1 (1.0) 10.1 (1.2) 10.1 (0.8) .061 951

MPV /Plateletes ratio® 0.03 (0-0.1) 0.04 (0.01) 0.04 (0.02) -.202 .840

Hb® 10.6 (1.5) 10.3 (1.8) 10.8 (1.3) -1.330 .187

Hct? 32.7 (5.0) 32.1(5.6) 33.2 (4.6) -935 .353

Biochemistry Pre-values

Urea® 113 (28-276) 109.5 (28-186) 118 (59-276) -902 .367

Creatinine? 7.1(3.1) 7.3(3.2) 7.0 (3.0) -460 .647

Urik acid® 6.2 (2.5-11.7) 6.2 (3.4-10) 6.1 (2.5-11.7) -.696 487

CRP® 4.5 (0.3-52) 4.2 (0.3-52) 4.8(0.3-35.1) -.585 .559

Albumin® 3.6 (1.7-4.5) 3.5(2.4-4.3) 3.8 (1.7-4.5) -1.330 .183

Cell numbers in peritoneal liquide® 10 (0-90) 10 (0-90) 10 (0-80) -.057 954

Calsium® 8.8 (0.9) 8.7 (0.9) 8.8 (0.9) .562 576

Phosphor? 4.7 (1.2) 48(1.1) 4.6(1.2) -.647 .520

PTHP 286.6 (16.7-2524) 265.4 (21.1-1957) 293.2 (16.7-2524) -161 .872

Ferritin® 312.8 (37.3-1811.) | 243.5(37.3-1102.1) 349.7 (49-1811) -1.501 133

a: Arithmetic mean (standard deviation), b: Median (minimum-maximum), PD: Peritoneal dialysis, N/L: neutrophil/lymphocyte ratio, M/L: monocyte/

lymphocyte ratio, *: Fisher’s exact test
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Table 2: Comparison of CRP>5 Group 1 and 2 values.
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Parameters Peritonitis (n=16) Not-peritonitis (n=20) torz p value
Age (years)? 57.43 (14.29) 59.55 (23.00) -455 .652
Day between ckeckups® 60 (38.5) 68 (21.0) -1.677 .094
WBC (10°/L)2 8.64 (2.63) 7.82 (2.11) 1.046 303
Hemoglobin (g/dL)?2 10.34 (1.82 11.05 (1.55) -1.260 218
Hematocrit (%)2 32.21 (5.44) 34.01 (5.10) -1.016 317
Neutrophyl (10°/L)2 6.21 (2.25) 5.46 (1.63) 1.161 .254
Lymphocyte (10°/L)2 1.94 (.41) 1.60 (.66) -615 .543
Monocyte (10°/L)2 .63 (.19) 49 (19) 2.202 .035
Plateletes (10°/L)2 268 (101.51) 239 (85.03) 933 357
ML ratio? 43 (.10) 32 (.13) 2.514 .017
NL ratio® 4.29 (1.52) 3.15 (2.62) -1.273 203
MPV (fL)° 9.75 (2.28) 10.05 (1.30) -175 861
MPV-PLT ratio® 0.42 (.03) 0.41 (.03) ~509 610
Urea (mg/dL)?2 113.87 (32.42) 117.65 (36.14) -326 747
Creatinin (mg/dL)? 7.37 (2.83) 6.82 (2.89) 570 573
Uric acid (mg/dL)? 6.96 (1.78) 6.13 (1.38) 1.581 123
Albumin (g/dL)? 3.58 (.48) 3.64 (.72 267 791
Calcium (mg/dL)? 8.48 (1.07) 8.86 (.97) -1.095 .281
Phosphorus (mg/dL)?2 4.87 (.88) 4.27 (1.18) 1.682 102
Ferritine (ng/L)° 243.5(378.15) 405.95 (528.43) -1.592 a11
PTH (ng/L)" 253.05 (441.22) 233.95 (422.15) ~159 874
Peritoneal fluid cell (mm?®)® 15 (20) 10 (17) -247 .805
Annual CRP average® 11.25 (14.9) 11.00 (12.15) -159 .873

a: Arithmetic mean (standard deviation), b: Median (Interquartile range).

N/L ratio between groups 3 and 4 was found to be significantly  of days in group 3 was found to be significantly shorter (z=3.00,
higher in group 4 (z=2.17, p=.03). It was not found significant in  p=.003) (Table 3).
ROC analysis. In terms of days between controls, the number

Table 3: Comparison of CRP<5 Group 3 and 4 values.

Parameters Peritonitis (n=18) Not-peritonitis (n=24) torz p value
Age (years)? 18 (15.46) 24 (13.79) 107 915
Day between checkups® 53 (32.5) 69 (13.5) -3.008 .003
WBC (10°/L)2 7.02 (2.06) 7.84 (2.16) -1.232 225
Hemoglobin (g/dL)?2 10.36 (1.91) 10.65 (1.15) .-568 .575
Hematocrit (%)2 32.11 (5.89) 32.61 (4.29) 322 749
Neutrophyl (10%/L)2 4.28 (1.84) 5.39 (1.86) -1.913 .063
Lymphocyte (10°/L)® 1.58 (.81) 1.47 (.65) -1.208 227
Monocyte (10%/L)° 45 (.20) .52 (.28) -1.119 263
Plateletes (10°/L)2 262.50 (92.69) 257.33 (51.30) 213 .833
ML ratio® 252 (.19) 32 (.21) -1.855 .064
NL ratio® 2.50 (2.13) 3.23 (2.02) -2.173 .030
MPV (fL)?2 10.05 (1.18) 10.20 (.91) -459 .649
MPVPLT ratio? .043 (.018) .041 (.009) 541 .594
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Urea (mg/dL)® 106 (40.25) 111 (61.75) .-813 416
Creatinine (mg/dL)?2 7.36 (3.62) 7.21 (3.25) 138 .891
Uric acid (mg/dL)® 6.17 (2.18) 6.15 (1.38) .051 959
Albumin (g/dL)® 3.59 (.65) 3.84 (.88) -1.182 .237
Calcium (mg/dL)® 9.09 (.94) 8.80 (.89) .890 374
Phosphorus (mg/dL)® 4.44 (1.78) 4.66 (1.65) .-369 712
Ferritine (ng/L)° 258.2 (404.4) 298 (304.0) .-508 611

PTH (ng/L)® 325 (456.3) 335(271.5) .-356 722
Peritoneal fluid cell (mm?)2 18 (24.90) 16.66 (20.57) .190 .850
Annual CRP average® 3.85 (3.28) 4.2 (2.98) -1.27 .899

a: Arithmetic mean (standard deviation), b: Median (Interquartile range).

While there was no significant difference between M/L, N/L
ratios in comparison of groups 2 and 4, number of monocytes (t=
-2.27, p=.03), M/L ratio (t= -3.29, p=) in comparison of groups 1

Table 4: Comparison of P+ Group 1 and 3 values.

and 3.002), N/Lratio (t-3.54, p=.001) was found to be significantly
higher in group 1 (Table 4).

Parameters CRP <5 (n=18) CRP >5 (n=16) torz p value
WBC (10°/L)2 7.02 (2.06) 8.64 (2.63) -2.012 .053
Neutrophyl (10%/L)2 4.28 (1.84) 6.21 (2.25) -2.743 .010
Lymphocyte (10°/L)® 1.58 (.81) 1.43 (.29) -1.415 157
Monocyte (10°/L)2 48 (.18) .63 (.19) -2.272 .030
ML ratio? 28 (.14) 43 (.10) -3.292 .002
NL ratio? 2.60 (1.40) 4.24 (1.26) -3.546 .001

a: Arithmetic mean (standard deviation), b: Median (Interquartile range).

With the ROC analysis performed in patients with a cut-off
value of 0.36 with an M/L ratio above CRP 5, 75% sensitivity and
70% specificity (NPV77.7, PPV 66) were found to be significant in
predicting the risk of peritonitis (Figure).

In the group with peritonitis, 13% Gram+, 9% Gram-, 12%
growth could not be detected in the distribution of microorganisms.

Table 5. Comparison of parameters of four groups according to BMI.

No relationship was found between the microorganism group and
the M/L ratio. When 4 groups were formed according to BMI, only
uric acid level was found to be significantly higher in the group with
a BMI of 30 and above (7.3 vs. others; KW-x2(3) = 12.060, p =.007).
All other parameters were similar between the 4 groups (p>.05 for
all) (Table 5).

Total BMI <20 BMI 20-24.9 BMI 25 -29.9 BMI 30 and Statistics
above
n=78 n=7 n=31 n=19 n=21 F or KW-x2 p value
Age (years)® 55.5 (14.2) 50.1 (21.6) 52.6 (13.4) 53.6 (12.9) 63.4 (11.2) 3.276 026
PD duration (yrs)® 3.5 (0.6-17) 5 (3.0) 5 (3.0) 6 (6.0) 4 (4.0) 1.080 782
Gender, n (%)
Females 41 (52.6) 4(57.1) 14 (45.2) 8 (42.1) 15 (71.4) 4.583* 210
Males 37 (47.4) 3 (42.9) 17 (54.8) 11 (57.9) 6 (28.6)
PD causes, n (%) 10.828* .508
Hypertension 20 (25.6) 2 (28.6) 6(19.4) 7 (36.8) 5(23.8)
Diabetes mellitus 17 (21.8) 1(14.3) 6(19.4) 2 (10.5) 8(38.1)
Heart failure 10 (12.8) 0 4(12.9) 3(15.8) 3(14.3)
Glomerulonephritis 4(5.1) 1(14.3) 3(9.7) 0 0
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Others 27 (34.6) 3(42.9) 12 (38.7) 7 (36.8) 5(23.8)
Laboratory

WBC? 7.8 (2.2) 7.4 (2.2) 7.4 (2.4) 7.8 (1.7) 8.4(2.3) 938 427
Neutrophils? 5.3 (1.9) 4.8(1.7) 5.2 (2.0) 5.0 (1.7) 5.9 (2.0) 916 437
Lymphocytes® 1.5 (0.73) 1.4 (0.83) 1.4 (0.61) 1.5 (1.0) 1.6 (0.9) 3.380 .337
N/L ratio® 3.2 (2.1) 2.7 (0.5) 3.5(2.1) 2.5(2.0) 3.7 (1.8) 5.458 141
Monocytes? 0.5 (0-1.4) 0.5(0.2) 0.4 (0.2) 0.5(0.1) 0.5(0.1) 1.144 .337
M/L ratio® 0.3 (0.2) 0.2 (0.2) 0.3 (0.1) 0.3(0.2) 0.3 (0.2) 1.221 748
Plateletes? 256 (81.1) 293.4(100.4) 252.9 (79.0) 255.7 (72.8) 248.2 (87.3) 564 641
MPVe 10.1 (1.0) 10.0 (1.4) 10.0 (0.8) 10.1 (1.0) 10.3 (1.1) 307 820
MPV/PLT ratio® 0.03(0.02) 0.03(0.02) 0.03 (0.01) 0.03 (0.03) 0.04 (0.03) 2.204 531
Hb? 10.6 (1.5) 11.1 (1.0) 10.4 (1.6) 10.5 (1.0) 10.8 (2.0) 456 714
Het 32.7 (5.0) 34.0 (3.3) 32.4(5.6) 32.2(3.8) 33.3(5.8) .352 .788
Urea® 113 (53.75) 108 (75.0) 122 (53.0) 119 (48.0) 95 (53.0) 4.865 182
Creatinine? 7.1(3.1) 7.4 (2.7) 7.7 (3.1) 7.9 (2.9) 5.6 (2.9) 2.510 .065
Urik acid® 6.2 (2.0 5.7 (1.2) 6.7 (1.9) 5.6 (1.7) 7.3 (2.1) 12.060 .007
CRP? 4.5(10.3) 2.5(3.8) 4.0 (6.8) 49(5.3) 9.3 (30.5) 5.872 118
Albumin® 3.6 (0.9) 39(1.1) 3.6 (1.1) 3.7 (0.6) 3.6 (0.8) 1.306 728
Cell number in PL? 10 (20) 0(20) 20 (10) 10 (30) 10 (20) 2.042 564
Calsium? 8.8 (0.9) 9.1 (1.1) 8.7 (0.8) 9.0 (0.7) 8.5 (1.0) 1.094 357
Phosphor? 4.7 (1.2) 4.6 (0.7) 4.7 (1.3) 5.1(1.4) 4.3(0.8) 1.744 165
PTH® 286.6 (372.5) 395.5 (361.0) 310.1 (496.3) 263.0 (259.8) 323.1(396.3) 2.594 459
Ferritin® 312.8 (454.2) 449.6 (641.8) 358.9 (534.8) 317.0 (466.7) 201.5(321.1) 7.011 .072

a: Arithmetic mean (standard deviation), b: Median (Interquartile range), PD: Peritoneal dialysis, PL: peritoneal liquide, PLT: plateles, KW-x2: Kruskal

Wallis test, *: Fisher’s exact test.

BMI groups and microbiological variables (gram+ or gram-
staining, and no growth in medium) distributions were found
to be similar (Fisher’s exact test=6.659, p=.346). No significant
correlation was found between BMI and peritonitis in the total
group (t=1,370, p=.175). No correlation was found between BMI
and M/L in the CRP<5 group (r=.052, p=.745). No correlation was
found between BMI and M/L in the CRP>5 group (r=.153, p=.372)

Discussion

The prevalence and incidence of chronic kidney disease (CKD)
is an increasingly important public health problem worldwide
[11]. Peritoneal dialysis is one of the treatments for chronic kidney
disease, and peritonitis is the most important cause of morbidity
and mortality. Normally, mortality and morbidity are high in chronic
kidney disease due to increased inflammation [12,13]. Therefore,
early diagnosis and treatment of peritonitis attack is extremely
important. Peritonitis developed in 43.6% of the cases in the study.
Of those who had peritonitis, 52.9% were female and 47.1% were
male, and there was no difference in terms of gender.

In chronic kidney disease, the immune system is suppressed.
There is a serious inflammation caused by reasons such as uremic
toxins, RAAS, comorbid conditions, volume load, hypertension, iron

use, and antioxidant deficiency, and this situation is exacerbated
by peritonitis, increasing mortality and morbidity [3,4]. As far as
we know, there is no data on the M/L ratio predicting the risk of

peritonitis in the literature.

High N/L ratio among hematological parameters has been
shown as a predictive and prognostic marker in cardiovascular
diseases and various cancers [14-17]. It was expressed as a
predictor of worsening renal functions in diabetic patients [18].
M/L, N/L, PLT/L, MPV/PLT (mean platelet volume/platelet) ratios
have been shown as biomarkers in critically ill patients [6]. In the
study, there was no difference in the N/L ratio between the groups
with and without peritonitis, and there was no difference in the
ratios of PLT/L, MPV/PLT, while a significant difference was found
in the N/L ratio between the groups with and without peritonitis

without chronic inflammation.

It has been reported that the M/L ratio is the best predictor of
cardiovascular and all-cause mortality in hemodialysis patients, it
has an additional value in deaths due to heart failure, and it is a
predictor in preoperative evaluations in malignancies and in new-
onset CKD [19-22]. No difference in L ratio was found. It was found
that the M/L ratio could be used as a predictive value in predicting
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the risk of peritonitis in the subgroup with a CRP level above 5 and

chronic inflammation.

The precursors of the immune system, with their soluble
factors, defend the host against various factors in a complex way.
Monocyte innate is the precursor cell of the immune system and
transforms into antigen-presenting dendritic cells [23,24]. It is
known that with the suppression of the immune system in chronic
kidney disease, the number of lymphocytes decreases, and the
number of monocytes decreases. Studies have shown that although
the number has decreased, the functions continue to be normal
[25,26]. It has been shown that antigen-presenting cells in the
peritoneal cell population act quickly against stimuli from other
parts of the body, and that peritoneal macrophages stimulate T
cells two to three times more strongly than other macrophages
in patients undergoing peritoneal dialysis [27,28]. Dendritic cells
that develop from monocytes are cells capable of professional and
pure T cell activation [29]. Considering these reasons, monocyte-
lymphocyte ratio was thought to be a valuable follow-up method
before peritonitis, and CRP level was found to be significantly
higher in cases with chronic inflammation above 5.

Studies on inflammatory reactions due to infection in humans
are largely based on findings in the blood compartment [29]. In
peritoneal dialysis, when leukocytes were compared in infected
and uninfected patients, it was observed that proinflammatory
and anti-inflammatory mediators were rearranged [30,31]. In the
peritoneal cavity, in non-infected individuals, 85% of leukocytes
are composed of mononuclear phagocytes, 6% are composed of
neutrophils and eosinophils, and flow cytometry has shown that
40% lymphocytes and 2-6% dendritic cells are found. Neutrophils
are more sophisticated cells than conventional thinking. receptors
were found to function differently according to time and region
[32]. While there is an increase in peritoneal macrophages and
neutrophils 1-2 days before the infection occurs, neutrophils
decrease in 2-3 days during the transition to the healing phase,
and macrophages and lymphocytes increase relatively. Resolution
reverses the macrophage lymphocyte ratio. Neutrophils remain
in the circulation for 4-18 hours, while monocytes remain in the
circulation for 1-3 days. This may explain the increase in the N/L
ratio before the period when CRP started to rise [33].

CRP, which is an indicator of systemic inflammation in PD
patients, was found to be variable between 12% and 65%. There
is a high rate of basal inflammation in patients with CKD [34] It is
known that systemic and local inflammation affects PD patients.
Inflammatory markers are important as predictors of clinical
outcomes. For this purpose, the number of studies on the value of

hematological rates is increasing day by day.

The presence of three different monocytes in the circulation,
their responses to each other and to the uremic environment affect
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hematological rates. While the monocyte count is normal, there is
a tendency to lymphopenia in the uremic environment. This may
cause a significant difference in the M/L ratio of CRP above 5 in the
case of chronic inflammation.

Bernhard Schmekal [7] reported that the risk of leakage and
peritonitis is increased in patients with high BMI compared to
those with normal BMI. It was stated by Stefan P McDonald et al.
[8] that high BMI occurs in a shorter period of time for the first
peritonitis attack and is a risk factor independent of other risk
factors. In our study, no significant relationship was found between
BMI and increased risk of peritonitis. Dev Jegatheesan et al. [9]
pointed out that fungal peritonitis between BMI 30-34.9, gram-
positive peritonitis in those with BMI 235, and an increased risk
of gram-negative peritonitis in both groups. Again, in our study, no
significant relationship was found between microorganism groups
and BMI groups.

Sean Duek Hwang et al. [10] reported that BMI>25.71 is an
important risk factor for all-cause mortality. Andresa Marques
de Mattos et al. [11] stated that increased adipose tissue is a
cause of chronic inflammation in those with CKD. He reported
that adipocytes show pro-inflammatory and metabolic activity in
peripheral tissues and secrete cytokines such as interleukin 6 (IL-
6).Ithas beenreported that such adipokines secretions are different
in subcutaneous and visceral tissue, and IL-6 secretion is two to
three times higher in visceral tissue. In line with this information,
the expected relationship between BMI and peritonitis risk was not
found in our study. The limitations of the study are its retrospective
nature, the inability to measure expensive parameters such as
traditional TNF a and IL-6, and its regional nature.

Conclusion

Monocyte-lymphocyte ratio was thought to be a valuable
follow-up method before peritonitis due to the high risk of infection
in patients undergoing peritoneal dialysis, and the CRP level was
found to be significantly higher in cases with chronic inflammation
over 5mg/dL. We think that this method can be used as a cheap,
easy and routinely applicable diagnostic method.
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