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ABSTRACT
OBJECTIVE: Mannose-binding lectin (MBL) takes part in innate immunity through opsonisation 
and complement activation. Deficiency of MBL is associated with some infections and autoimmune 
disorders. This study focused on functional MBL deficiency and its effects on dialysis-related peritonitis 
and catheter-related bacteremia in patients with end stage renal disease. 

MATERIAL and METHODS: The study included 51 patients on chronic peritoneal dialysis (PD) 
program and 31 under maintenance hemodialysis (HD) who had tunneled/cuffed hemodialysis catheters 
(total 82). Serum MBL level measurements were performed by ELISA technique. 

RESULTS: The mean value for serum MBL in patient groups of PD, HD, and healthy controls were 
2536.5 ng/ml, 2088.7 ng/ml, 1924 ng/ml respectively. Difference of MBL level was not significant 
among groups. Serum MBL value was negatively correlated to the number of peritonitis episodes in PD 
group (p=0.019). Deficiency of MBL was not associated with high incidence of peritonitis. Surveillance 
of catheter associated blood stream infection for tunneled/cuffed hemodialysis catheters was 2.07 
episodes/1000 catheter days. An association with MBL deficiency and incidence of catheter-related 
bacteremia was not observed. 

CONCLUSION: Serum MBL value was negatively correlated to the number of peritonitis episodes 
but an expected association of MBL deficiency with high incidence of dialysis-related peritonitis 
and catheter-related bacteremia was not found. New studies with greater sample size might probably 
indicate the potential effect of MBL deficiency on dialysis-related peritonitis.

KEY WORDS: Mannose-binding lectin, Peritoneal dialysis, Peritonitis, Hemodialysis, Catheter-
related bacteremia

ÖZ
AMAÇ: Mannoz bağlayıcı lektin (MBL), opsonizasyon ve kompleman aktivasyonu aracılığı ile 
doğal immüniteye katkıda bulunmaktadır. MBL eksikliği bazı enfeksiyöz ve otoimmün hastalıklarla 
ilişkilidir. Çalışmamızda, kronik periton diyalizi (PD) hastaları ve vasküler giriş yolu olarak tünelli 
kateter kullanılan hemodiyaliz hastalarında fonksiyonel MBL eksikliğinin enfeksiyon gelişimi ile 
ilişkisini incelemeyi amaçladık. 

GEREÇ ve YÖNTEMLER: Çalışmaya kronik PD programındaki 51 hasta ve tünelli/kaflı kateter 
kullanılarak kronik hemodiyaliz (HD) programına devam eden 31 hasta olmak üzere toplam 82 hasta 
dahil edildi. Bu gruplara 35 sağlıklı kontrol ilave edildi. Hasta ve kontrollerin serum örneklerinde 
ELISA yöntemi uygulanarak MBL seviyesi ölçüldü. Serum MBL düzeyi ve fonksiyonel MBL eksikliği 
ile peritonit ve tünelli kateter enfeksiyonu arasındaki ilişki araştırıldı. 

BULGULAR: Serum MBL düzeyi ortalama değeri PD grubunda 2536,5 ng/ml, HD grubunda 
2088,7 ng/ml ve sağlıklı kontrol grubunda 1924 ng/ml olarak bulundu. Gruplar arasında; serum MBL 
düzeyi yönünden farklılık yoktu. PD grubunda serum MBL düzeyi ile peritonit sayısı arasında negatif 
korelasyon mevcuttu (p=0,019). PD grubunda yıllık peritonit insidansı yüksek olan (>0,67 episod/
yıl) olguların ortalama MBL değeri, diğer olgulardan daha düşük olsa da, fonksiyonel MBL eksikliği 
açısından anlamlı fark bulunmadı. Merkezimizin tünelli kateter ilişkili bakeriyemi sürveyansı; 1000 
kateter günü başına 2,07 episod olarak saptandı. HD grubunda kateter enfeksiyonuyla MBL serum 
düzeyi ve MBL eksikliği arasında ilişki yoktu.  
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INTRODUCTION

Mannose-binding lectin (MBL) is a protein that is found in 
the lectin pathway of complement activation. It enhances the 
first line defense mechanisms against infectious organisms (1). 
Patients with end stage renal disease (ESRD) are susceptible to 
bacterial infections. Application of renal replacement therapies 
brings out new colonization sites for pyogenic bacteria. 
Peritonitis is the most important and frequent complication for 
patients on chronic peritoneal dialysis (PD). Even with optimal 
follow up conditions patients have the risk of experiencing 
peritoneal infection (2). Central venous catheters used for 
hemodialysis (HD) are important sources of infection. Tunneled/
cuffed central venous catheters provide the protection of a fibrous 
reaction by using a subcutaneous tunnel, and a cuff at the exit 
site. Using these catheters as vascular access may decrease the 
risk of catheter-related bacteremia but still there is a probability 
of septic complications (3). 

Specific defects in innate immunity could lead to an increase 
in infection frequency. MBL is a part of innate immunity without 
which susceptibility to infections may increase. Gene mutations 
of MBL have been shown to be associated with MBL deficiency 
(4). MBL gene (MBL2) has three identified point mutations in 
exon 1 (5). It has been observed that functional MBL levels drop 
substantially in individuals with homozygous or heterozygous 
MBL gene mutations (4,5). Normal serum MBL range in adults is 
500-10,000 ng/ml. Still there is no consensus over the serum cut-
off value for MBL deficiency. However, MBL deficiency has been 
defined as less than 500 ng/ml in many reports (6,7). There are 
studies pointing that higher MBL levels confer protection against 
infections, while lower levels increase vulnerability to infections 
in immune suppressed cases (8-10). The aim of the study was to 
investigate a possible relation between functional MBL deficiency 
and development of infections in chronic PD and HD patients for 
whom tunneled/cuffed catheters are used as vascular accesses. 

MATERIALS and METHODS

Eighty-two ESRD patients within the renal replacement 
therapy (RRT) program at the Nephrology Department of 
Baskent University, Faculty of Medicine, Adana Teaching and 
Medical Research Center were included to the study. Fifty-one 
of these patients were in chronic PD program (Male/Female: 
24/27, mean age ± SD: 49.1±15.8 years, mean PD duration: 
56.1±32.7 months), while 31 were on maintenance HD program 
(Male/Female: 11/20, mean age ± SD: 56.6±19.5 years, mean 
HD duration with tunneled/cuffed catheter: 528±286.3 days). 

All patients in PD group (n=51) were at least 18 years of 
age and existed in chronic PD program for at least two years. 
Because frequency of peritonitis episodes were evaluated in the 
past, the patients just enrolled in chronic PD program (<2 years) 
were excluded from the study. Therefore any patient who had 
technique failure or died of severe peritonitis within two years 
after the start of peritoneal dialysis was not included. Data used 
in this retrospective study were taken from database of patients 
in chronic PD program in January 1998 and February 2012 
period. Of 51 patients, 36 were receiving continuous ambulatory 
peritoneal dialysis (CAPD) treatment and 15 were receiving RRT 
with automated peritoneal dialysis (APD). Patients that have 
changed the dialysis modality from PD to HD are not selected 
for this study. Etiology for chronic kidney disease (CKD) and 
other underlying comorbid conditions, medications used, past 
peritonitis episodes and culture growth were recorded. 

Patients treated with PD were divided into two groups 
according to the frequency of peritonitis indicated in 2010 
International Society for Peritoneal Dialysis (ISPD) guideline 
(11). Therefore, 15 patients whose peritonitis frequency is 
higher than 0.67 episodes a year were placed in group 1 and the 
remaining 36 PD patients were placed in Group 2. Peritoneal 
dialysis patients with a characteristic clinical presentation 
and concurrently peritoneal fluid white cell count higher than 
100 cells/mm3 and the percentage of neutrophils higher than 
50 percent were considered having peritonitis and dialysate 
culture sampling was made. The same empirical treatment 
(intraperitoneal cefazolin and ceftazidime) was applied to all 
peritonitis episodes, and antibiotherapy was carried out based 
on peritoneal fluid culture growth in clinical follow-ups.

Culture specimens were taken from all 51 patients in PD 
group for the presence of nasal bacteria. Tenckhoff Catheters 
used by patients in PD group were Quinton Curl Cath two cuffs, 
curled, silicon 24.4 inch peritoneal dialysis catheters. Tenckhoff 
Catheters were implanted in sterile operating room conditions. 

Patients in HD group were selected among the patients 
who were having HD three times a week with cuffed tunneled 
catheters. These patients were as a control group for the 
PD group, which was the primary target of the study. The 
following data were recorded for each patient in HD group: 
comorbid conditions, catheter-related infections and involved 
microorganism strains. All of the tunneled/cuffed HD catheters 
involved in our study and used in our hospital were implanted 
in internal jugular vein under sterile conditions with the aid 
of ultrasound imaging. All catheters used were adjustable tip, 

SONUÇ: Kliniğimizde PD ve HD gruplarında MBL eksikliği ile enfeksiyon sıklığı arasında anlamlı bir ilişki saptamadık. Ancak kronik PD 
olgularında serum MBL düzeyi ile peritonit sayısı arasında negatif korelasyon mevcuttu. Çalışmaya dahil edilen hasta sayısının artırılması, MBL 
eksikliğinin diyaliz ilişkili peritonit üzerindeki potansiyel etkisini ortaya çıkarabilir. 

ANAHTAR SÖZCÜKLER: Mannoz bağlayıcı lektin, Periton diyalizi, Peritonit, Hemodiyaliz, Kateter enfeksiyonu
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between group results were evaluated using the Student’s t test 
for mean data, chi-square and Fischer’s exact analysis was used 
to analyze results for categorical variables. Pearson’s correlation 
test was used for correlation analysis. P values less than 0.05 
were accepted as statistically significant.

RESULTS

The leading etiological factor in PD group was hypertension 
(37%), followed by diabetes mellitus (27%), glomerulonephritis 
(11%) and polycystic kidney disease (8%). In HD patient group, 
the leading etiological factor was diabetes mellitus (32%) 
followed by hypertension (29%), glomerulonephritis (13%) and 
reflux nephropathy (9%).

Mean age in HD group was significantly higher than other 
two groups (P=0.001). There was no difference for gender 
among the groups (P=0.213). Demographic features of all 
groups are given in Table I.

Mean serum MBL levels were 2536.5 ng/ml in PD group, 
2088.7 ng/ml in HD group and 1924 ng/ml in healthy control 
group. Mean and range values of all these three groups were 
given in Table II. There was no difference among the groups for 
serum MBL levels (Kruskal-Wallis variance analysis, p=0.099).

Nineteen of the 117 cases (16.2%) in the present study had 
functional MBL deficiency. MBL deficiency was 5/51 in PD 
group (9.8%), 9/31 in HD group (29.0%) and 5/35 in the healthy 
control group (14.3%) (Figure 1).

tunneled, cuffed, double lumen, polyurethane Medcomp 14F 
hemodialysis catheters. For bacterial culture, both catheter and 
peripheral blood samples were taken from patients in HD group 
with catheter-related bacteremia (CRB) clinical indications. 
In addition to septicemia indications, ≥103 colony growth in 
quantitative culture of catheter blood or at least five-fold colony 
growth in catheter blood compared to simultaneously taken 
peripheral venous blood were considered CRB. 

Thirty-five age and gender matched healthy individuals 
(Male/Female: 20/15 mean age ± SD: 41.4±13.6 years) without 
any systemic condition or acute or chronic infection indication 
constituted healthy control group. 

For detection of MBL level, 4 ml peripheral blood samples 
were taken from all patients and healthy controls in the study. 
Samples were centrifuged for 10 minutes in 3000 RPM, and 
obtained serum samples were stored in -20 °C until using. Blood 
samples of subjects having a major condition or infection were 
taken at last two weeks after their conditions were treated. MBL 
levels were determined in serum samples of all patients and 
controls using ELISA method and a micro ELISA commercial 
kit (AntibodyShop/BioPorto, Denmark) (12). Measured serum 
MBL levels by ELISA method were calculated as ng/ml. All of 
the normal serum MBL levels measured within 4000-10000 ng/
ml interval were recorded as 4000 ng/ml. The exact value of these 
records through a second dilution was not made. Relationship 
between serum MBL levels and infection frequency in PD and 
HD groups were investigated. The study was approved by ethics 
committee of Baskent University, Faculty of Medicine. All 
participants gave written informed consent.

Statistical Analysis

Data were analyzed using SPSS software (Statistical Package 
for the Social Sciences, version 15.0, SSPS Inc, Chicago, IL, 
USA). All values are expressed as mean ± SD. Differences 

Table II: Serum MBL levels of patient and healthy control groups.

MBL value PD (n=51) HD (n=31) Healthy control (n=35)
(ng/ml) (mean ± SD) 2536.5±1529.5 2088.7±1610.4 1924.0±1319.7
(ng/ml) (Min/Max) 17/4000 3/4000 11/4000

Table I: Demographic features of groups.

PD HD Healthy 
control

n 51 31 35
Age (year) (mean ± SD) 49.1±15.8 56.6±19.5 41.4±13.6
Age (year) (Min/Max) 20/73 21/83 21/81
Gender (M/F) 24/27 11/20 20/15

Figure 1: Comparison of healthy controls (HC) and patient groups 
(PD and HD) for serum MBL deficiency: Bar graphics. X axis=groups,         
Y axis=case number.
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staphylococcus (26.5%) and gram negative bacteria (23.5%). 
Tunneled catheter-related bacteremia was not associated with 
MBL deficiency.

DISCUSSION

Increased susceptibility to infection in chronic kidney 
disease is attributed to uremia dependent immune system 
compromise and association with comorbid factors such as DM 
(13). MBL functions as a part of innate immunity. It accelerates 
phagocytosis and activates complement system (1,13). There 
is no consensus over the cut-off value for MBL deficiency but 
MBL deficiency has been defined as less than 500 ng/ml in many 
reports (6,7,13). In this study, serum MBL levels were measured 
in 117 cases and the results varied from 11 to 4000 ng/ml. High 
MBL values that are greater than 4000 ng/ml were recorded as 
4000 ng/ml. It was not possible to detect the exact value through 
a second dilution. After all, even in studies with high number of 
cases, the highest value of serum MBL levels were up to 6000 
ng/ml (14,15).

In a study by Yuen et al., an association was revealed 
between MBL deficiency and spontaneous bacterial peritonitis 
in cases with chronic viral hepatitis dependent liver disease (16). 
In a recent study, MBL has been shown to function in primary 
defense line against Candida albicans (17). Van Till et al. found 
that there was an association between MBL deficiency and 
fungal peritonitis in patients with secondary peritonitis whom 
required emergency laparotomy. Additionally, abdominal yeast 
infection risk was found about 4.5 times higher when the serum 
MBL level was less than 500 ng/ml (18). Man Fai et al. studied 
the association between MBL2 gene mutations and serum MBL 
levels in PD patients, assuming that MBL deficiency could 
increase susceptibility to infection in ESRD cases (2). In this 
study, no association was found between functional MBL level 
and dialysis-related peritonitis, and lack of this association 
was attributed to additional risk factors involved in peritonitis 
development.

In the present study, average number of peritonitis episodes 
in PD patients with MBL deficiency was remarkably higher 
than those with normal MBL levels, but the difference was not 
statistically significant. Possible explanation for this result could 
be related with small sample size and no genotyping detection 
was done in our PD patient group. 

Man Fai et al. observed lower serum MBL levels in chronic 
PD cases than in HD cases. They speculated that a MBL loss 
might occur through peritoneal membrane (2). In the present 
study, no difference was observed for MBL levels between 
PD and HD patient groups. Our conclusion was that MBL loss 
through peritoneal membrane did not affect serum MBL levels, 
since MBL synthesis went on continuously in liver. 

There are factors interfering serum MBL levels. Among 
the most important ones are immune activation and hormonal 
statue (5). MBL is considered an acute phase reactant, and 

Although MBL deficiency in HD group was higher than 
other two groups, the differences among the groups were not 
significant (P=0.068). 

Mean MBL level of male patients (3416.4 ng/ml) in HD 
group was higher than that of female patients (1358.5 ng/ml) 
(P=0.001). Similarly, frequency of MBL deficiency (<500 ng/
ml) was higher in females in HD group (P=0.033). There was 
no difference for the frequency of MBL deficiency between 
males and females in PD patient and healthy control groups. No 
association was found between serum MBL levels and presence 
of diabetes mellitus in PD and HD patient groups (P=0.506 and 
P=0.167, respectively).

Number of peritonitis episodes did not differ between CAPD 
and APD sub-groups (P=0.910). No nasal carriage of S aureus 
was detected in nasal swab culture sample in all PD patients. 
Dialysis-related peritonitis incidence was 0.37 per year in PD 
patients monitored in our center and included in the present 
study. In cultures after peritonitis episodes, 71.6% of the 
growing microorganisms were gram positives followed by gram 
negatives (25.9%) and fungi (2.5%).

Serum MBL value was negatively correlated to the number 
of peritonitis episodes in PD group (p=0.019). No difference 
was observed for serum MBL level between PD patients with 
or without history of peritonitis (P=0.249). A comparison of 
the cases with and without MBL deficiency (MBL< 500 ng/
ml) for number of peritonitis episodes revealed a higher number 
of peritonitis in patients with MBL deficiency (2.61 vs. 1.46, 
respectively) but the difference was not significant (P=0.19).

As expected, average MBL value of group 1 PD patients 
(2171.2 ng/ml) which had more than 0.67 peritonitis episode 
per year was less than PD group 2 (2688.7 ng/ml), but the 
difference between the two PD groups for serum MBL level and 
the frequency of MBL deficiency was not significant (P=0.31, 
P=0.46) (Table III.)

Total number of days for which all 31 patients in HD 
group had tunneled catheter was 16.368 days. During this 
time, thirty-two patients had a total of 34 catheter-related 
bacteremia episodes. Thus, average tunneled CRB in our center 
was 2.07 episodes per 1000 catheter days. Yearly incidence of 
tunneled CRB in these patients was 0.92 episodes. In patients 
who used tunneled catheter for longer term, more bacteremia 
were observed, but there was no association between duration 
of catheter use and infection frequency (P=0.239). Coagulase 
negative staphylococcus grew in culture of 50% of catheter-
related bacteremia episodes, followed by coagulase positive 

Table III: MBL deficiency in group 1 and group 2 PD patients.

MBL deficiency Group 1 Group 2

MBL<500 ng/ml 2/15 (13.3%) 3/36 (8.3%)
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MBL levels can increase two-fold depending on infection or 
inflammatory response. None of our cases was receiving any 
hormone replacement therapy. Blood samples of the cases in HD 
program were taken on the day of HD session, just before the 
HD treatment. However, we assume that the day on which blood 
sample is taken will not affect the results, since MBL levels, 
having a quite stable course, show no circadian change and are 
not affected by dialysis practice and residual renal functions 
(13,19).

No association was found between the tunneled catheter-
related infection frequency and MBL deficiency. Studies in the 
literature were generally survey studies aiming to determine the 
infection risk rather than the ones aiming to determine infection 
frequency of CRB (20,21). Therefore, the HD group was used 
both as a separate patient group and as a patient control group 
for PD group. 

CONCLUSION

There is no consensus in studies investigating the possible 
associations between serum MBL levels and various infections 
and autoimmune diseases. Recurrent infections and infections 
with poor prognosis were observed in some MBL deficient 
individuals. On the other hand, MBL deficiency disclosed no 
clinical manifestations in many individuals. The reason for 
different results could be that normal MBL levels were much 
more than the level needed by immune system. 

A negative correlation was detected between serum MBL 
levels and number of peritonitis in chronic PD cases. Small 
sampling size seemed to be the major potential limitation of 
the present study. Larger patient populations might reveal a 
significant effect of MBL deficiency on infection frequency. 
Based on available data, both basic and clinical studies should 
continue to elucidate the exact role of MBL in immune system.
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