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Abstract 

The incidence of chronic kidney disease and of chronic periodontal disease are rising, 

affecting the quality of life and also the risk of mortality among these patients. We proposed 

an assessment of the relationship between these two maladies by determining the renal 

function and inflammatory markers, in the context of periodontal impairment. These 

parameters which we have evaluated by clinical and laboratory means, presented significantly 

more severe values for the patients who presented chronic kidney disease and periodontal 

disease, when compared to systemically healthy subjects. The results of the study suggest that 

the impaired systemic background, revealed by objective markers, can accelerate the 

breakdown of the periodontal status, with exaggerated inflammatory effects for the affected 

patients. 

Keywords:inflammatory markers, periodontal parameters, periodontal disease, chronic 

kidney disease, renal function.  

 

Introduction 

According to numerous WHO reports, the 

incidence of the kidney disease is 

increasing among the adult population 

worldwide. The therapy, including 

hemodialysis (HD), peritoneal 

hemodialysis or renal transplant, is 

dedicated to an extensive group of patient 

population with dental issues. The renal 

transplant therapy can impair the 

periodontal tissues, including by gingival 

hyperplasia and will favor the 

development on oral level of plaque, 

calculus and gingival inflammation. 

There is also a possible increase of 

prevalence and severity of periodontal 

disease in patients with dialysis during the 

maintenance therapy. Also, the presence of 

undetected periodontitis can exert 

significant effect on the management of 

chronic kidney disease (CKD) patient [1]. 

Recent studies suggest that chronic 

periodontitis can enhance the global level 

of inflammatory markers, thus affecting 

the status of CKD patient or HD patient 

during the maintenance therapy [2]. 
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The assessment and the periodontal 

treatment of CKD patient require a 

complex evaluation of diagnosis, 

associated pathology, the severity of the 

disease, of complications and of risk 

factors. The aim of the study was to assess 

the interrelation between the periodontal 

disease and the chronic kidney disease by 

an evaluation of renal biochemical 

markers. 

   

Materials and method 

Patient selection  

The study was conducted in the 

Speciality Ambulatory of the „Saint 

Andrew” Emergency Hospital, 

Nephrology Section, in collaboration with 

the Periodontology Clinic of „Gr.T.Popa” 

UMPh Iași. 

All the patients had the ages between 32 

and 58 years old. 

- Test group: Thirty-six patients with 

chronic periodontitis and chronic 

kidney disease were selected for 

the study group.  

- Control group: Thirty systemically 

healthy subjects were included, 

presenting periodontal disease.  

The exclusion criteria were represented by: 

unfavorable systemic diseases (rheumatic 

fever or heart conditions which require 

prophylactic therapy with antibiotics), 

pregnancy, women with hormonal 

substitution therapy or oral contraceptives, 

patients with steroidal or non-steroidal 

anti-inflammatory drug therapy (in the last 

3 months) or antibiotics (in the last 6 

months), smoking and patients with high 

sensitivity on C-reactive protein (CRP), 

higher than 10mg/l, conditions which can 

affect the evolution of periodontitis. 

In order to assess the degree of metabolic 

control and to establish the evolution stage 

of CKD and of periodontal disease, a 

rigorous clinical examination was 

conducted, completed by laboratory 

investigations and speciality inter-clinical 

consultations. A research sheet was filled 

in for each patient. 

The data regarding the history and 

evolution of CKD were obtained from the 

anamnesis and the nephrology clinical 

hospital sheet of the patient. 

Before any type of investigation, the 

informed consent was obtained from the 

patients/parents/tutors and also from the 

speciality doctors who took care of the 

hospitalized patients. 

Periodontal assessment 

For the periodontal recording all 4 surfaces 

of the tooth were examined and the oral 

cavity was divided in 4 quadrants. 

The periodontal disease indexes were the 

following: Plaque index (PI), Papillar 

bleeding index (PBI), the clinical 

attachment loss, measured by periodontal 

probing and radiologic examination (AL), 

Periodontal pocket depth (PPD). 

Laboratory tests 

Venous blood samples (8ml in 

tube) were taken from patients, after a 12 

hours period of fasting during night-time. 

The 24 hours collecting time for urine was 

completed in the morning of the blood 

collecting. The blood and urine samples 

were analyzed immediately after their 

collection. The serum and urinary urea 

were determined by measuring the UV 

absorption of consumed NADH in the 

presence of glutamate dehydrogenase.  

The creatinine was analyzed by 

Lustosa-Basques colorimetric method. The 
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uric oxidase test was employed to measure 

the uric acid. The serum albumin is 

determined by the reaction with green 

bromcresole, which form a complex with 

the albumin which absorbs a certain 

wavelength in visible spectrum.  

The urine albumin was analyzed by 

a quantitative immune-nephelometric 

method (N anti-serum to human albumin), 

following the producer instructions (Dade 

Behring GmbH, Marburg, Germany). The 

serum and urinary urea, creatinine and 

albumin analysis were conducted in a 

Daytona analysator. The serum and uric 

acid reagents were from Kovalent do 

Brasil Ltda. (Sao Goncalo, Rio de Janeiro), 

and those for serum albumin, urinary urea 

and creatinine were from the Labtest 

Diagnostics S.A. kit (Belo Horizonte, 

Brasil). 

 

Statistic analysis 

 Chi-square test was conducted to assess if 

a group is established inside or outside the 

reference interval for a certain variable, 

according to the frequency of patients in 

each category. To compare the variable 

means in group we used the t-Student Test, 

associated with Mann-Whitney Test, with 

a level of significance of p<0.05.  

The control and study group data were 

submitted to a multivariate canonic 

correlation analysis, with SAS software, to 

determine the correlations between their 

canonic variables for periodontal and renal 

function markers. 

 

Results and discussion  

General data 

We observed that the immunologic and the 

inflammatory values were comparable for 

both study groups. The mean values were 

beyond the upper physiologic limit. 

The gender distribution was similar for the 

two groups: 13 male and 17 female subject 

in the control group and 20 male and 6 

female subjects in the study group. There 

was no significant difference between the 

age mean and standard deviation (SD) 

values for the groups: 43 ±5 years and 46 

±6 years, respectively.  

 

Periodontal parameters 

The subjects presented a mean PI value of 

58.00±20.7% and 63.5±16,4% bleeding 

areas; the mean periodontal pockets 

number was of 77±23, the clinical 

attachment loss of 4,93±1,13 mm and 

periodontal probing depth of de 

4,36±0,59mm (Table 1). The PPD values 

were classified as follows: <3mm 

(superficial), 3-5mm (moderate) and 

≥6mm (deep); the classes presented a high 

variance between groups and only the test 

group presented deep periodontal pockets.  

The number of teeth and the proportion of 

superficial periodontal pockets were higher 

for the control group, while higher values 

for the other variables were encountered in 

the test group (p=0.006) 
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Table 1. Periodontal parameters in the study groups 

Parameter Test group  

(mean± standard deviation) 

Control group  

(mean± standard deviation) 

No. of periodontal pockets >4mm 77.08±23.23 27.82±16.36 

Pockets depth (mm) 4.36±0.59 3.25±0.47 

Attachment loss (mm) 4.93±1.13 4.74±1.14 

Recession (mm) 0.56±0.88 1.56±0.94 

Plaque index (%) 58.04±20.70 20.90±14.29 

Bleeding index (%) 63.57±16.39 15.80±11.57 

Calculus index 61.30±23.40 54.60±8.70 

 

Biochemical markers 

Serum and urinary levels of the markers of the renal function are described in Table 2. 

 

Table 2. Serum and urinary markers for the study groups 

Marker Test group Control group 

Serum albumin (g/dl) 4.7±0.4 4.9±0.5 

Serum creatinine (g/dl) 1.0±0.2 0.9±0.2 

Urinary creatinine (mg/kg.24h) 17.14±4.75 18.45±4.30 

Serum uric acid (mg/dl) 4.9±2.1 4.3±1.7 

Urinary uric acid (mg/24h) 526.5±222.1 542.2±219.0 

Serum urea (mg/dl) 29.00±10.00 30.00±9.00 

Urinary urea (mg/24h) 24.5±11.0 25.9±8.00 

 

Regarding the metabolic control among 

the study population, we observed slightly 

more favourable values for the 

biochemical markers for the systemic 

healthy subjects, indicating a satisfactory 

metabolic control. A slightly significant 

difference was present between groups for 

the mean values of all the biomarkers. This 

aspect was present also for the glomerular 

filtration rate (Table 3). 

   

Table 3. Glomerular filtration rate estimated in control and test subjects 

Variable Test group Control group 

Creatinine Clearance 

(ml/min/1.73m
2
)  

85.28±21,74 91,37±22.05 

MDRD2 (ml/min/1.73m
2
) 78.16±12,03 81.27±13.28 

Urinary Albumin / Creatinine 

(mg/g) 

5.53±4.72 4.87±3.25 

MDRD2: Modification of diet in renal disease study. The values are expressed as mean ± standard 

deviation. 

 

Table 4. Inflammatory markers values on study groups 

Marker Study group Control group p-value 

C reactive protein 

(mg/l) 

5.02±6,0  1.96±2.1  

 

<0.01  

 

ESR (mm/h) 7.4±10.6  6.3±9.7  <0.001  

Fibrinogen (mg/dl) 309.7±94.1  264.0±73.7  <0.05  

ESR: erythrocyte sedimentation rate. The values are expressed as mean ± standard deviation. 
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The C-reactive protein (CRP) had a 

mean value for the control group which 

was lower than the value for the study 

group. The difference for the ESR and 

fibrinogen values were significantly higher 

for the study groups; the low CRP value is 

certainly an effect of the systemic health 

(p=0.032660) (Table 4). Knowing that 

CRP is a marker of the disease activity, 

these results confirm the fact that CKD can 

influence the immune response mediators. 

The two study groups were 

significantly distinct, with clear signs of 

severe periodontitis for the study group 

and tha lack of those for the control group. 

Our results support the literature data, 

which demonstrated that different levels of 

periodontitis were encountered in renal 

impaired dogs. 

Some studies failed to correlate the 

urinary albumin/creatinine ratio with 

periodontal disease [3], while others could 

not observe a change in urea level after the 

extraction of all the teeth in periodontal 

disease subjects [4]. 

In another research whose purpose 

was to determine if there is a relationship 

between periodontitis and the renal 

function, on independent urinary markers 

of renal function, such as urinary 24h 

volume and 24h creatinine level and also 

blood markers such as serum creatinine 

and 24h creatinine clearance, it was 

observed that the incidence of the age-

related chronic renal insufficiency could 

enhance the probability of severe 

periodontitis among the population [5]. 

For independent proof that all the 

urine sample was really collected, the 

albumin/creatinine ratio was measured in 

the 24h urine sample, even if the original 

technique was based on a randomized 

sample [6]. 

Naturally, in these conditions the ratio 

should be inside the reference interval and 

this fact was observed in 100% of all the 

tests for both groups, indicating that the 

creatinine clearance were viable, excluding 

a possible incomplete urine collection. 

The values of the glomerular 

filtration rate, estimated from the MDRD2, 

revealed that a high percentage of the 

subjects were inside the reference interval 

for both groups. 

The study model can significantly 

influence the results. An association 

between periodontitis and CKD is 

frequently encountered in studies on 

already diagnosed subjects. In these cases 

the lasting of the end-stage and the type of 

systemic treatment can significantly affect 

the association [7]. 

Nevertheless, even in the study 

model with end-stage patients, there are 

controversies regarding the association 

because there were end-stage CKD cases 

without severe periodontal damage [8, 9]. 

A recent study suggests that the main 

process leading to premature death is 

represented by the incapacity of the system 

to eliminate the bacteria and the toxic 

blood products, in spite of hemodialysis 

[10]. 

The periodontitis can predict the 

open development of nephropathy and the 

end-stage CKD in type 2 diabetes mellitus 

patients [11]. 

In groups such as diabetic HD patients 

the associations become difficult to 

analyze and discuss.Having in mind the 

limitation of our cross-sectional study, the 

severe periodontitis was correlated on a 

moderate level to the renal dysfunction in 

the study population. Further studies 
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assessing the therapy effects could bring 

important support to our results. 

 

Conclusions 

The results demonstrated that the patients 

with CKD presented changes in serum and 

urinary markers of renal dysfunction, 

compared to the control group, suggesting 

the fact that periodontitis cand change in 

certain conditions the renal function. In 

our opinion, the study model used to 

assess the correlation between 

periodontitis and renal disease can be 

influenced by certain factors, such as 

smoking, pregnancy, antibiotics. 

Therefore, the correlation between 

periodontitis and CKD in healthy subjects 

can lead the way for damaged kidneys to 

influence the evolution of periodontitis and 

vice versa. 
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