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Abstract 
Background: Diabetes and Periodontitis share a bidirectional relationship. Hyperglycaemia and 
duration of diabetes can cause the micro-organisms to thrive in the periodontium leading to the 
activation of the innate i mmune system and cause low grade inflammation leading to systemic 
diseases such as Chronic Kidney Disease (CKD). The co mmonly used markers of CKD are 
Serum Creatinine and Albumin. Antibodies like IgG have been found to be elevated with 
decreased Kidney Function which is also elevated in inflammatory conditions like Diabetes 
and Periodontitis. As there are no studies done to detect the progression of diabetes and 
periodontitis to early chronic kidney disease stages by using IgG antibody titre against P. 

gingivalis as a biomarker. The present study evaluated the same. 
 
Methods: Patients were divided into the following group two Groups of 40 each; Group 1 
Periodontitis without diabetes) and Group 2 (Periodontitis with Diabetes). Periodontal 
parameters were recorded. Serum Creatinine, urine albumin and estimated Glomerular 
Filtration Rate (eGFR) were calculated in both the groups. Serum IgG antibody titre against P. 

gingivalis was detected using ELISA. 
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Results: IgG antibody titre against P. gingivalis was detected in both groups with no statistical 
significance (p-value 0.166). eGFR were significantly (p-value-0.007) lower in diabetics with 
Periodontitis compared with non-diabetics with periodontitis. A significant (p-value-0.002) 
association was found when IgG antibody against P. gingivalis compared with eGFR in both 
the groups. Serum Creatinine and urine albumin were significantly higher [p-value- 0.001 and 
p-value- 0.040] in diabetics with Periodontitis compared to non-Diabetics with Periodontitis. 
 
Conclusion: IgG antibody titre against P. gingivalis was similar in both the groups with no 
significant difference but it was associated with decreased eGFR which revealed that IgG 
antibody titre against P. gingivalis may be used to detect the progression of diabetes to Early 
chronic kidney Disease Stages. Hence more studies are required to establish it as a potential 
marker in diabetic patients with periodontitis. 
 

Abbreviations 
IgG: Immunoglobulin-G; CKD: Chronic Kidney Disease; CAL: Clinical Attachment Level; 
PPD-Pocket Probing Depth 
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Introduction 
 
Chronic Kidney Disease (CKD) is a universal health burden with a high economic cost to 
healthcare systems [1]. It is a silent killer as it doesn’t cause any symptoms until most of the 
kidney is damaged. The worldwide approximated prevalence of CKD was found to be 13.4%. 
The major risk factors of CKD include diabetes, CKD and Cardiovascular disease in addition 
to other risk factors like Periodontitis. A mediation Analysis have revealed that periodontitis 
and diabetes have a convincing direct and indirect effect through each other on escalating the 
incidence of Chronic Kidney Disease (CKD) [2]. It was observed that periodontal pathogens 
and inflammatory cytokines from the contaminated Periodontium travel through the 
bloodstream and affect the endothelial functions of nephrons [2]. Subgingival biofilms remain 
a major source of gram-negative bacteria and also the periodontium act as a reservoir of many 
inflammatory mediators. Previous studies have revealed gram-negative bacteria like 
Porphyromonas gingivalis, Aggregatibacter actinomycetemcomitans, and Tannerella forsythia 
as the main causative agents in periodontal disease and also have been found to be associated 
with systemic disease [3]. 
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These microorganisms activate the host i mmunologic system which produces specific 
Immunoglobulins (Ig). Serum antibody titre to specific pathogens Aggregatibacter 
actinomycetemcomitans, Fusobacterium nucleatum including P. gingivalis is elevated in 
patients with Periodontitis and it has been found to be improved after periodontal therapy. P. 

gingivalis demonstrate diverse virulence factors which boost up its survival and spread causing 
sustained systemic inflammation. 
 
Microorganisms play an important role in the association of Diabetes and Periodontitis as well. 
P. gingivalis is one among the microorganisms which thrive in the periodontal pocket of 
diabetics due to the release of Lipopolysaccharides which trigger inflammatory cytokines 
causing infection and it is also associated with insulin resistance [4]. Interestingly, it was also 
found that an association exists between IgG antibody titre against periodontal pathogens like 
P. gingivalis and chronic kidney disease [5]. There is no literature regarding this. 
 
CKD is classified into 5 stages based upon its severity defined by the eGFR (estimated 
Glomerular Filtration Rate levels). Out of the 5 stages, Stages 1, 2, 3 are considered to be the 
early stages. Most of the patients remain asymptomatic in these stages. According to the data 
given by the National Institutes of Health and National Institute of Diabetes and Digestive 
Kidney Diseases, diabetes is more common in patients with stage 1 to 3 CKD (20%) than in 
patients without CKD (5%) [6]. 
  
Though studies have shown an association exists between systemic antibody titre against P. 

gingivalis and chronic kidney disease there are hardly any studies of the same in diabetic 
patients with periodontitis correlating it with Early Chronic Kidney Disease. If an association 
can be established, then IgG antibody titre against P. gingivalis could be used as a biomarker 
to early detect, screen, educate and prevent the progression of Periodontitis and Diabetes to 
early chronic kidney disease. 
 
 

Patients and Methods 
 
The research protocol was approved by the Institutional Review Board at JSS Dental College 
[IEC NO:45\2019], Mysore prior to commencement of the study and was registered in Clinical 
Trial Registry [CTRI/2020/10/028747]. An informed written consent was obtained from all the 
subjects and the study was conducted in accordance with the Helsinki Declaration of 1975, as 
revised in 2000. Patients were recruited from September 2020 to October 2021. 
 
80 individuals who met the inclusion criteria and were divided in to two groups consisting of 
of 40 each. Group 1-Periodontitis without diabetes and Group 2-Periodontitis with diabetes. 
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They were selected from the outpatient, Department of Periodontology, JSS Dental College 
and Hospital, Constituent College of JSS AHER, Mysore. The inclusion criteria consisted of 
diabetic patients of more than 6 years of duration and diabetic patients of more than 6.5% 
glycated hemoglobin level and with eGFR 30-59 ml\min or more (CKD stage 1, 2 and 3) in 
both groups. Periodontitis Patients with diabetes and non-diabetes of pocket depth of 4 mm or 
more than 4 mm and within the age group of 35-68 years of both male and female were included 
in the study. Patients with eGFR 15-29 ml/min or less than that (CKD stage 4 and Stage 5) in 
diabetic with Periodontitis and non-diabetic patients with Periodontitis and people who had 
undergone hemodialysis, peritoneal dialysis or kidney transplantation were not included. 
 
Patients with systemic Diseases that could acutely affect the GFR (rapid progressive 
glomerulo-nephritis, active glomerular diseases) and renal stones were excluded from the 
study. Patients undergoing or undergone periodontal therapy in the past 3 months. Pregnant 
and gestational diabetes, Hypertension and Smokers were also excluded. 
 

Periodontal Clinical Examination 

 
The periodontal condition was assessed by the Modified CPI Index [7]. The Percentage of 
bleeding sites was calculated. In CPI index bleeding on probing is scored as 0 = Absence of 
the condition, 1 = Presence of the condition, 9 = Tooth excluded, X = Not present. The 
percentage of sites with probing pocket depth 4-5 mm and more than 6 mm was calculated. In 
CPI index probing pocket depth was scored as: 0 = Absence of condition, 1 = Pocket 4-5 mm, 
2 = Pocket 6 mm or more, 9 = Tooth excluded, X = Tooth not present. 
 
Clinical Attachment loss was measured as the distance from the cementenamel junction to the 
base of the pocket and the mean periodontal Attachment Loss (AL) per subject was calculated.  
In CPI index for clinical attachment level was scored as: 
0 = 0-3 mm 
1 = 4-5 mm Cemento-Enamel Junction (CEJ) within black band 
2 = 6-8 mm CEJ between upper limit of black band and 8.5 mm ring  
3 = 9-11 mm CEJ between 8.5 mm and 11.5 mm ring  
4 = 12 mm or more CEJ beyond 11.5 mm ring  
X = Excluded sextant  
9 = Not recorded 
 

Measurement of Kidney Function 

 
Serum Creatinine and Urine albumin test was done for both diabetic and non-diabetic group. 
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Serum creatinine levels were measured. eGFR was calculated according to CKD-EPI equation 
from the serum creatinine levels obtained [8]. 
 
eGFR =141 x min (SCr/κ, 1) α x max (SCr /κ, 1)-1.209 x0.993Age x1.018 [if female] x1.159 
[if Black]. Urine albumin was measured using Dipstick method. 
 

Microbiological Investigation 
 
Serum was collected and stored in -20 degree9 to assess titres of serum Immunoglobulin G 
(IgG) antibody against P. gingivalis. It was measured by enzyme-linked immunosorbent assay 
(ELISA). The assay was done using commercially available Human IgG antibody Elisa Kit for 
P. gingivalis from Chondrex Inc. (https://www.chondrex.com/). The procedure was followed 
by the instruction provided in the assay kit by the company. BIO-RAD Automated Elisa Reader 
was used and results were obtained by Magellan Data Analysis Software. 
 

Statistical Analysis 
 
Collected data was analysed using SPSS for Windows (Statistical Presentation System 
Software, SPSS Inc.) version 17.0. In our study Chi square test was used to find out the 
association between two variables (i.e., periodontal parameter between both the groups, eGFR 
between both the groups, IgG antibody titre against P. gingivalis between both the groups). 
Pearson correlation test was used to find the correlation between the variables (i.e. IgG 
antibody titre against P. gingivalis and periodontal parameters, IgG antibody titre against P. 

gingivalis and duration of diabetes). 
 
 

Results 
 
A total of 80 patients were recruited in the study and divided in to two groups of 40 each, 
periodontitis without diabetes and periodontitis with diabetes. 
 
The majority of the male patient in the control group was 44% (19\40) and female patient in 
the group was 56.8% (21\40). The majority of the male patient in the control group was 55.8% 
(21\40) and female patient in the group was 43.2% (16\40). 
 
Table 1,2 shows the comparison of Age, Periodontal paramaters, Hb, Serum Creatinine 
between the groups. It was observed (Table 1) that the mean age of the patients was found to 
be statistically higher (p-value- 0.001) in the group with Periodontitis and Diabetes. The mean 
Bleeding on Probing (BOP) was statistically higher (p-value- in the group with Periodontitis 
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and Diabetes. The mean Hb levels were equally less (Control group-10.3, Test group-10.5) in 
both the groups with no statistical significance between the groups. The mean Serum Creatinine 
levels were significantly higher (p-value-0.001) in patients with periodontitis and diabetes. 
With regard to periodontal condition assessed, BOP was significantly higher in Periodontitis 
patients with diabetes. Pocket Probing Depth (PPD) was equally more in both the groups with 
significant difference. When comparing Clinical Attachment Loss (CAL) between the groups, 
it was found that CAL was significantly higher (p-value-0.010) in Periodontitis patients with 
diabetes (Table 2). 
 
Albumin detected was significantly higher (p-value-0.010) in diabetics with periodontitis 
(Table 3). eGFR calculated from serum creatinine levels were significantly lower in diabetics 
with Periodontitis compared with non-diabetics with periodontitis (Table 3). IgG antibody titre 
againgst P. gingivalis was equally detected in both the groups with no statistical significance 
(Table 3). When eGFR was compared with IgG antibody titre against P. gingivalis there was a 
significant (p-value-0.002) increase in the titre levels when the eGFR levels were low (Table 
4) (Fig. 1). 
Variable Groups N Mean Std. Deviation Std. Error Mean P-value 

Age 
Control 40 46.25 7.132 1.128 0.001* 

Test 40 52.28 8.042 1.271 

BOP % 
Control 40 38.68 18.306 2.894 0.027* 

Test 40 47.89 18.184 2.875 

PPD 

4-5 mm % 

Control 40 27.45 14.837 2.346 0.832 

Test 40 28.15 14.441 2.283 

PPD 

>6 mm % 

Control 40 19.60 13.030 2.060 0.729 

Test 40 18.63 12.074 1.909 

Hb % 
Control 40 10.30 1.791 .28327 0.583 

Test 40 10.53 1.938 .30644 

SCr mg\dl 
Control 40 .41 .301 .04774 0.001* 

Test 40 .89 .417 .06602 

BOP: Bleeding on Probing; PPD: Pocket Probing Depth; Hb: Hemoglobin; SCr: Serum creatinine; 
N: Number of patients; SD: Descriptive statistics 

Table 1: Descriptive statistics. 
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Variable 

Groups P-value 

Control Group Diabetic Group 

 
 
 
 
 

CAL 

0 N 15 4  

 

 

 

0.010* 

% 78.9% 21.1% 

4-5 mm N 8 18 

% 30.8% 69.2% 

6-8 mm N 8 10 

% 44.4% 55.6% 

9-11 mm N 7 3 

% 70.0% 30.0% 

>12 mm N 2 5 

% 28.6% 71.4% 

CAL: Clinical Attachment Loss; N: Number of patients; Chi-square test 

Table 2: Comparison of clinical attachment loss in diabetic and non-diabetic groups. 
 
 

Variable Groups  

P-value Control Group Diabetic Group 

 

Albumin 

 

- 

 

N 40 36  

 

0.040* 

% 52.6 42.2 

+ 
N 0 4 

% 0.0% 100.0% 

 

 

eGFR 

 

 

 

G1 
N 33 21  

 

 

 

0.007* 

% 61.1% 38.9% 

G2 
N 7 10 

% 41.2% 58.8% 

G3a 
N 0 8 

% 0.0% 100.0% 

G3b 

 

N 0 1 

% 0.0% 100.0% 
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IgG 

Antibody 

Titre 

against P 

gingivalis 

units\ml 

Not Detected N 22 15 0.166 

Detected % 59.5% 40.5% 

Not Detected N 18 25 

Detected % 41.9% 58.1% 

eGFR: Estimated Glomerular Filtration Rate; G1, G2, G3a,G3b: Stages of GFR; IgG: I 
mmnunoglobulin G; N:Number of patients; Chi-square test 

Table 3: Comparison of albumin eGFR and IgG antibody titre against P. gingivalis in both 
the groups. 

 
 

Variable 

IgG Antibody Titre against P 

gingivalis units\ml 
P-value 

Not Detected Detected 

 

 

 

eGFR 

G1 
N 33 21 0.002* 

% 89.2% 48.8% 

G2 
N 3 14 

% 8.1% 32.6% 

G3a 
N 1 7 

% 2.7% 16.3% 

G3b 
N 0 1 

% 0.0% 2.3% 

Table 4: Comparison of eGFR and IgG antibody titre against P. gingivalis. 
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Figure 1: Periodontal parameters and duration of diabetes. 

 
 

Discussion 
 
Even though studies have found association of IgG antibody titre against P. gingivalis with 
periodontitis and CKD. There are no studies done in diabetic patients with periodontitis. This 
study was based on the fact that periodontitis has been found to have a systemic link mainly 
through inflammation. Both diabetes and Periodontitis have been associated with chronic 
kidney disease and early chronic kidney disease is asymptomatic and can be undiagnosed. So, 
this study was done to to study the association between IgG antibody titre against P. gingivalis 

and Early Chronic Kidney disease stages in diabetics with Periodontitis and non-diabetics with 
Periodontitis. 
 
The present study investigated IgG antibody titre against P. gingivalis in both groups. It was 
found that IgG antibody titre against P.gingivalis was detected in both the groups with no 
significant difference. This could be due to periodontal severity being equally similar in both 
the groups. 
 
The present study showed the mean BOP% significantly higher in Diabetics with Periodontitis 
that could be due to Poor Glycaemic control causing vascular changes and collagen destruction. 
These results were in agreement with the results of the study done by Kaisa M, et al., were they 
found increased bleeding on probing in diabetic patients with periodontitis [10]. BOP %, when 
compared with IgG antibody titre against P. gingivalis, found a significantly higher association 
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in diabetics compared to non-diabetics with Periodontitis. This could be due to the 
Immunoinflammatory responses caused by P. gingivalis which led to gingival inflammation. 
 
In our study, the mean Probing depth was found to be similar in both groups with no significant 
difference. This could be due to periodontal destruction being similar in both groups. The 
results were found to be similar to a meta-analysis done by Khader, et al., where they found no 
difference in terms of probing depth between diabetics and non-diabetics with periodontitis 
[11]. But CAL was significantly higher in the diabetic group with periodontitis. This could be 
due to high glycaemic levels and impaired bone matrix leading to insufficient osteoblast 
production in Diabetic patients which led to increased attachment loss when compared to the 
non-diabetic group. The results were in agreement with the study done by Botero, et al., where 
they found increased Clinical attachment loss in periodontal individuals with diabetes [12]. PD 
and CAL did not show a significant difference when compared with serum IgG titre against P. 

gingivalis which contradicts the study done by Takahasi, et al., where they found Serum IgG 
antibody levels against P. gingivalis were significantly elevated in diabetics with periodontitis 
[13]. The results of the present study could be due to periodontal destruction being similar in 
both groups which led to a similar immunoinflammatory response. 
 
Diabetes increases with age which could be due to various reasons like long-time consumption 
of sugar, genetics, and lifestyle modification. Also, it is known that the complications of 
diabetes increase with age [14]. In the present study as the age advanced the individuals had 
diabetes which is in accordance with the study done by Kyungdo Han, et al., [15]. Also in the 
present study, Age when correlated with periodontal parameters revealed a significant 
correlation with Clinical Attachment loss. The correlation of CAL with age could be due to 
various factors like increased proinflammatory cytokines and immunosenescence associated 
with age [16]. 
  
In the present study, we assessed HbA1c and the duration of diabetes in diabetic patients. The 
results have shown the mean duration of diabetes was 4.8 years with the maximum duration 
being 10 years. When correlated with the periodontal parameters, a correlation was found 
between the duration of diabetes with pockets more than 6 mm. These findings were similar to 
the study done by Kim, et al., where they also found a correlation between the duration of 
diabetes and periodontal parameters [17].  
 
In the current study, the mean HbA1c levels were found to be 8.3% with a maximum of up to 
12% [18]. When the duration of diabetes was compared with the glycated Hb levels (HbA1c), 
there was no significant association found even though there are studies such as the one done 
by Verma, et al., where HbA1c levels showed a significant increase with the duration of 
diabetes [19]. These contradictory results could be due to the difference in sample size and the 
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techniques used or due to the misinformation by the patient regarding their diabetes status and 
its duration. 
 
Chronic Kidney Disease is diagnosed through various markers such as Serum Creatinine (SCr), 
Cystatin C, Serum, Urine Albumin, etc. [20]. In our study we have used Serum Creatinine and 
Urine albumin. Though albumin in the urine is associated with chronic kidney disease it is seen 
also in non-kidney diseases [21]. We have also estimated GFR from serum Creatinine which 
was calculated through the CKD-EPI equation. “Chronic Kidney disease is defined as the 
presence of Kidney damage or eGFR less than 60 ml\min\1.73 m2 which persist for 3 months 
or more than that irrespective of its cause” [22]. In the current study eGFR was categorized 
into G1, G2, G3a, G3b based upon its severity following the in which G1 implies 90 
ml\min\1.72 m2, G2 implies 60-89 ml\min\1.73 m2, G3a implies 45-59 ml\min\1.73 m2, G3b 
implies 30-44ml\min\1.73 m2. These eGFR rates are in accordance with early chronic kidney 
disease stages CKD1, CKD2, CKD3, CKD3a, CKD3b. 
 
In the present study, 4 individuals in the Diabetic group with Periodontitis were found to have 
albumin in urine whereas none of the patients in the control group had albumin in the urine. 
This could be due to the severity of diabetes and inflammation. The current study was in 
agreement with the previous study done by Han, et al., where the results showed a positive 
association with urine albumin in diabetics with Periodontitis. This might be explained by the 
fact that in diabetics’ inflammation is more [15]. 
  
Serum creatinine levels are considered normal up to 1.2 mg\dl in the Indian population [23]. 
The mean SCr in the control group was found to be 0.4 with the maximum of up to 1.1 and the 
mean SCr in the diabetics were found to be 0.8 with the maximum levels up to 1.8 and a 
statistically significant difference between the diabetics with periodontitis and non-diabetics 
with periodontitis was observed. The results were in agreement with the study done by 
Bamanikar, et al., where they found significantly higher SCr levels in diabetics with 
periodontitis [24]. 
 
In the control group 33 out of 40 patients belongs to G1,10 out of 40 patients belong to G2,8 
out of 40 patients belong to G3a and 1 out of 40 patients belongs to G3b which again implies 
a significant number of individuals in the diabetic group had lower estimated Glomerular 
Filtration Rate. A study done by Nata, et al., has shown an increased prevalence of decreased 
eGFR among diabetics which is in agreement with the present study [25]. In the current study, 
eGFR was calculated at one point of time for the initial inclusion of patients but it has to be 
monitored for 3 months to confirm the stage of CKD. Also, eGFR can be reduced even in the 
absence of CKD with factors such as age. So, it should be noted that Serum Creatinine levels 
are influenced by various other factors which include muscle mass, diet, and also medications 
such as Cephalosporins and aminoglycoside antibiotics [26]. 
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Furthermore, hemoglobin was also assessed as an additional parameter to know the overall 
health condition of the patient. The mean hemoglobin levels were significantly less in both 
groups. This could be due to inflammation which reduced the number of erythrocytes in blood 
and the reduction in erythrocytes could have contributed to low eGFR due to less production 
of erythropoietin which is essential for kidney function. 
 
When comparing IgG antibody titre against P. gingivalis and eGFR it was found that antibody 
titre against P. gingivalis was significantly higher in patients with decreased eGFR in diabetic 
patients with periodontitis. This could be due to direct cellular damage to the nephron unit or 
its vasculature caused by the systemic circulation of the pathogens. A study done by 
Kshirsagar, et al., found high levels of Serum IgG titre against periodontal pathogens including 
Porphyromonas gingivalis, Treponema denticola, and Aggregatibacter 
actinomycetemcomitans [27]. Another study done by Iwasaki, et al., investigated the 
association between serum antibody to the periodontal pathogen Porphyromonas gingivalis (P. 

gingivalis) and CKD in 215 individuals and the results showed that participants with elevated 
serum antibody to P. gingivalis were 2.6 times more likely to have CKD which is in agreement 
with our study [28]. 
  
A Mediation Analysis was done by Lertpimonchai, et al., which showed a direct effect of 
periodontitis on the incidence of ckd as well as the indirect effect of periodontitis through 
diabetes on the incidence of CKD [2]. In the present study also periodontitis through diabetes 
would have shown the signs of progression towards early chronic kidney disease stages since 
serum creatinine, eGFR, and albumin was significantly associated with the diabetic group 
compared to the non-diabetic group with Periodontitis. Moreover, in our study, it is observed 
IgG antibody titre against P. gingivalis was associated with reduced eGFR in diabetic 
compared to the non-diabetic group. So, it could be used as a biomarker to see the early 
progression of chronic kidney disease in diabetics with periodontitis. 
 
A potential limitation in our study was lack of systemically healthy group without chronic 
periodontitis. Also, participants were from outpatient of the department of Periodontology who 
were diabetics so there might be a chance of selection bias which led to over or underestimation 
of the true association among the two groups. Another limitation was IgG antibody titre against 
other periodontal pathogens other than P. gingivalis was not measured in our study. 
 
Further studies with larger samples and serum titre to other periodontal pathogens would be 
useful to find out the progression of diabetes with Periodontitis to early chronic kidney disease 
and also would be necessary to substantiate the present study results. Future studies should 
evaluate the role of periodontal therapy as it is believed to reduce the chronic inflammatory 
burden caused by periodontitis in diabetics thereby reducing the risk of progression towards 
early chronic kidney disease. Studies should come up with monitoring of eGFR for 3 months 
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to know the actual progression of early chronic kidney disease. So, more research is required 
to establish it as a marker. 

 

Conclusion 
 
Though studies have shown an elevation of IgG titres in periodontitis as well as in diabetes. In 
this study IgG antibody titre against P. gingivalis was found similar in both diabetic and non-
diabetic group with periodontitis and had a statistical significance with eGFR in diabetics with 
Periodontitis which showed that it can be used as a biomarker to detect the early progression 
of CKD in diabetics as well as non-diabetics with periodontitis. Further studies are required to 
prove this association in diabetics with periodontitis. 
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