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Abstract

Aim: To systematically review the in vivo clinical studies available in the literature evaluating the effect of interleukin (IL) in patients 
with chronic kidney disease (CKD) and chronic periodontitis (CP). Materials and Methods: A search was initially performed using 
Scopus, PubMed, and Web of Science databases published from the year 2003 to 2020. Among the keywords used in the search were 
“periodontal diseases,” “interleukin,” “chronic kidney diseases,” and “inflammation.” After relevant articles were found, a critical 
assessment was made to select those that met the criteria for the systematic review. Among the inclusion criteria needed for the papers 
were randomized clinical trials, longitudinal clinical trials, clinical studies, no sample size limits, and only English language articles. 
Case reports, conference abstracts, and unpublished data were excluded for this study. Result: Based on the keywords, 16 of the relevant 
articles were listed and seven of them were selected for a systematic review. Conclusion: After reviewing the articles based on their 
results and conclusion, it can be concluded that serum IL level increased significantly in patients with CKD and CP and periodontal 
therapy can significantly reduce the level of serum IL. Moreover, the effect of modern periodontal therapy in CKD and CP is still 
unknown and inflammatory gene expression profile in patients with CKD will still need to be evaluated within different populations.
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Introduction
Periodontitis is a chronic inflammatory disease that 
involves the supporting structures of teeth, including 
periodontal ligament, gingiva, and alveolar bone.[1] It 
starts from the interaction between bacterial existence 
in the biofilm of the plaque and immune response of the 
host body. Moreover, serum inflammatory markers may 
increase due to poor control of periodontal disease, which 
may lead to systemic disease.[2]

Various renal pathologies influence the reduction of 
glomerular filtration rate (GFR) to less than 60 mL/
min/1.73 m2, which is the consequence of CKD.[3] CKD 
results from the progressive and chronic destructions of 
nephrons, which happens over the course of a month 

to a year. Cardiovascular disease, early death, and last-
stage renal disease are some of the ultimate consequences 
of CKD. Periodontitis is considered a modifiable 
contributing factor for the progression of CKD.[3]

The previous study results showed that CP was significantly 
more frequent among patients with CKD in comparison 
with healthy people. Besides, periodontal disease was 
relatively more severe and frequent in patients with CKD. 
A remarkable association was observed in which the tissue 
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level of interleukin-6 (IL-6) plays an important role in 
the terminal differentiation of B-lymphocytes to plasma 
cells. They are the predominant inflammatory cells in 
tissues that are involved in establishing and advancing 
periodontal disease and T cell proliferation and bone 
resorption.[4] Further, some studies suggested continuous 
bacterial spreading from periodontal pockets through the 
bloodstream to organs including kidneys, which forms a 
relationship between both diseases based on biological 
hypotheses.[5] Previously, study results showed that 
there is a noticeable impact of surgical and nonsurgical 
periodontal therapy on serum IL level. This serum IL had 
been found to be elevated and significantly expressed in 
patients with progressive CKD.[6]

The PICO statement of this study inquires about the 
changes of different serum IL levels in patients with CKD 
and CP on pre- and post-periodontal treatment and the 
effects of IL in different populations after periodontal 
treatment; it also aims at identifying the potential 
research gaps in these studies. Hypothetically, this study 
aims at systematically reviewing the available in vivo 
clinical studies in the literature measuring the serum IL 
levels in patients with CKD and CP to find the answer 
to our (PICO) question by assessing and comparing the 
different IL levels in patients with CKD and CP in a 
different population, as well as the measurement methods 
and potential effects of periodontal therapy on serum IL 
levels.

Materials and Methods
Preferred Reporting Items for Systemic Reviews and 
Metal-Analyses (PRISMA) 2009 guidelines (http://
www.prismastatement.org/) were followed for the 
preparation of  this manuscript. The literature search was 
conducted independently in three different databases, 
PubMed (end of  searching on May 18, 2020), Web of 
Science (end of  searching on December 29, 2020), and 
Scopus (end of  searching on May 28, 2020), by two 
different authors (MM and FJ). The search terms used 
were “periodontal diseases,” “periodontitis,” “chronic 
periodontitis,” “juvenile periodontitis,” “gingivitis,” 
“acute necrotizing ulcerative gingivitis,” “aggressive 
periodontitis,” “localized periodontitis,” “localized 
aggressive periodontitis,” “interleukin,” “IL,” “serum 
antigen,” “serum marker,” “chronic kidney diseases,” 
“chronic renal diseases,” “renal failure,” “kidney failure,” 
“nephritis,” “renal insufficiency,” and “inflammation.” 
There are two main authors (MM and FJ) who had 
independently evaluated the selected articles according 
to their titles and abstracts. By checking the cross-
references and identical studies, it was hoped that this 
could prevent missing any related articles during the 
initial search; thus, references of  the selected studies 
were also analyzed carefully For eligibility, full-text 

studies were assessed alongside the qualitative synthesis 
that was carried out. All records were screened based on 
the inclusion and exclusion criteria.

It was not appropriate to apply statistical methods to 
estimate the overall risks of bias for the case-control and 
cohort studies due to the high level of heterogeneity in 
periodontal disease, CKD, and adverse IL outcome 
definitions across studies. However, Modified Downs and 
Black checklists were implemented to evaluate the risk of 
bias.[7]

Searching criteria
The literature search covered papers published from 2003 
to 2020. Among the criteria used for study selection were 
as follows:

(1)	 They were comparative studies (i.e. case-control, cross-
sectional, cohort, or nonrandomized controlled studies 
or randomized controlled trials) of CP and CKD;

(2)	 At least one of the several clinical periodontal indexes 
defines periodontal disease; and

(3)	 Identified outcomes were the effects of interleukin in 
CKD and CP.

Any unpublished data, conference abstracts, and case 
reports were excluded from the study. The same authors 
(MM and FJ) assessed the risk of bias for the selected 
studies. There is a total of five principal segments to 
evaluate in each study. The segments included internal 
validity confounding, internal validity bias, external 
validity, and power. One point was given for each study 
if  any of the criteria were fulfilled. Alternatively, 0 points 
were given to studies that did not fulfil the respective 
criteria. An additional assessment was carried out to 
evaluate the clinically significant effects of the study.

Observational and considerable parameters
Out of 27 points, articles that scored less than 17 recommended 
the presence of limitations in methodology. According to the 
PICOS guideline, all the data were extracted from each study, 
which included the population involved, type of methods 
used for measuring the IL-1, IL-6, and IL-8 level, location of 
the study, effects of periodontal therapy, and results within 
general outcomes [Table 1].

Two reviewers (MM and FJ) extracted all the data sets 
independently. All the disharmony was resolved by 
discussing with the third reviewer. In addition to that, 
advice was also taken from the third reviewer (NKK). The 
whole process was carried out unblinded. Hand searching 
was also performed in the library to check the publication 
bias or selective studies.

The primary outcome measure for assessing the effects of 
IL was the level of IL-6 and IL-8 in patients with CKD 
and CP. The secondary outcome was the prognosis of 
periodontal therapy and its effects on serum IL-6 and 
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IL-8. We also sought to pull out information related to 
the effectiveness of the interventions.

Results
The selection procedure was performed by searching 
separate databases according to PRISMA 2009 guidelines, 
and it was given in a flow diagram [Figure 1]. Overall, 46 
abstracts were recruited out of 95 articles that were found 
through the databases. Finally, seven studies were selected 
for the review. Thirty articles were rejected as they were 
irrelevant to the keywords, case reports, pilot studies, and 
incomplete data. Among the seven included studies, five 
articles had measured serum IL-6 in patients with CKD 
and CP.[6,8-11] The remaining two studies measured serum 
IL-8 in patients with CKD and CP[12] and serum IL-1 
gene transcription in patients with CKD and CP.[13] Out 
of seven studies, only four studies showed the effects of 
periodontal therapy on serum IL levels.[6,9-11] Nonsurgical 
periodontal therapy was conducted in all four studies, 
which included scaling, deep curettage, root planning, 
and oral hygiene instruction. Out of the four studies, 

only one study reported no improvement in serum IL 
level after periodontal therapy. The articles were all 
written in English with a total of 46 papers from different 
databases; seven papers fulfilled the inclusion criteria. We 
did not find any papers by manual search. Five of the 
seven studies that scored 17 and above were categorized 
as high quality.[8-10,12,13] Besides, one study that scored 14 
was categorized as fair quality.[11] Finally, one study that 
scored 12 was categorized as low quality [Table 2].[6] The 
pivot chart for the risk of bias assessment is displayed in 
Figure 2.

Limited studies were found to assess the underlying 
mechanism of  inflammatory gene expression of  the IL 
in patients with pre-dialysis CKD and CP. Six of  the 
seven studies reported a significant increase in serum 
IL-6 and IL-8 levels in patients with CKD and CP[6,8,9,11-

13]; however, one study that was carried out in the United 
States reported negative results for increased serum 
IL levels in patients with CKD and CP.[10] All of  the 
included studies assessed the different types of  serum 
IL in patients with CKD and CP. However, only four 
studies mentioned the impact of  periodontal therapy 
on the reduction of  serum IL levels. The most common 
method for estimating the serum IL level was the ELISA 
technique. Three studies mentioned that periodontal 
therapy significantly reduces the serum IL levels in 
patients with CKD and CP.[6,9,11]

Discussion
With the aim of reducing the possibility of missing 
any important study that is relevant to our search, the 
inclusion criteria were strongly maintained. Publication 
year limitations were present in this study. Moreover, the 
search was also limited to the English language without 
any sample size restriction. Despite all the measures, in 
total, seven potential studies were eligible for the review. 
Some systemic conditions such as diabetes mellitus, 
cardiovascular disease, and CKD are connected to 
periodontitis due to its inflammation-linked pathogenesis 
with periodontitis.[14]

Because of the relationship with the systemic 
inflammatory response, chronic periodontitis can 
influence the progression of CKD. Growing evidence 
showed that CP might become an additional factor for 
the progression of CKD.[3] It is believed that progressive Figure 1: Prisma flow diagram

Table 2: Downs and black checklist
Choudhury, 2010 Dağ et al., 2010 Vilela et al., 2011 Braosi et al., 

2012
Solomon et al., 

2013
Wehmeyer et al., 

2013
Guo and 
Lin, 2017

Reporting 7 6 5 9 8 6 7

External validity 3 3 2 3 3 3 1

Internal validity 7 10 4 6 7 7 5

Power 1 1 1 0 1 1 1

Total score 18 20 12 18 19 17 14
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systemic inflammatory burden is due to the infection of 
periodontal pathogens, and it increases cardiovascular 
morbidity and mortality rates in patients with CKD.[14] 
Previous studies have reported that severe periodontal 
destruction is significant in patients with CKD than in 
the general population.[15] Besides, CKD samples were 
marked by some deep-rooted risk factors of periodontitis 
such as diabetes and poor oral hygiene.[16,17]

Moreover, CKD can affect oral structures such as oral 
mucosa, periodontium, tongue, and salivary glands, 
resulting in an adverse effect on the oral health status.[15] 
Moreover, evidence has shown that there are elevated 
serum levels of C reactive protein (CRP) and inflammatory 
cytokines such as different types of IL, which were 
observed in patients with long-term kidney disease and 
chronic periodontitis.[12] There is a strong connection 
between the IL with the progression and pathogenesis of 
CKD and periodontitis.[8] Among the selected studies, we 
found that five out of seven studies were conducted on 
IL-6,[6,8-11] One study was conducted on IL-8 and one on 
IL-1.[12,13] All studies evaluated the effects of IL on patients 
with CKD and CP. Besides, most of the studies found that 
patients with CKD and CP had increased serum IL 6 and 
IL8, which decreased after performing the nonsurgical 
periodontal therapy. These results clearly indicate the 
relationship between CKD and CP and the impact of 
nonsurgical periodontal therapy on the serum IL level of 
patients with CKD. Moreover, results of one study revealed 
that there was no significant difference observed within 
serum IL levels after performing the periodontal therapy in 
patients with CKD and CP.[10] In this current study, we have 
systematically investigated the role of IL and its effect on 
systemic inflammation in patients with CKD and CP.

However, the outcome measure and the sample population 
were not the same. Most of the studies were carried out in a 
developed country,[8-10,12] and only two studies were carried 
out in a developing country.[6,13] The oral health status is 
different according to the geographical perspective. The 
result of these studies is not enough to determine the 
effects of IL in patients with CKD and CP all over the 

world. As we know, the oral health conditions among 
people in different parts of the world are not the same 
and there may be a different effect of the serum IL on a 
different population. Moreover, the immune system is also 
different so the overall effects of IL will not be the same 
among the population. Hence, the role of periodontal 
therapy and IL level in patients with CKD still needs 
further investigation and evaluation.

Among the seven selected studies, only two studies 
measured the IL-6 level before and after periodontal 
therapy and mentioned that periodontal therapy decreased 
the IL-6 levels in patients with CKD and CP.[6,9,11] Only 
one study evaluated the IL-1 gene transcription with real-
time PCR in patients with CKD and CP.[13] The study 
concluded that higher levels of gene transcription were 
noted in the same IL-1 of patients with CP in comparison 
with patients with CKD. It is evident in the majority of 
the studies that systemic inflammation may be improved 
by the effective management of periodontitis. It may also 
slow down the degree of progression of renal disease.[6,9,13] 
Although periodontal management has been shown to 
improve the CKD progression,[6] little is known regarding 
fundamental cellular and molecular mechanisms after 
periodontal management in patients with CKD, especially 
changes in the serum inflammatory markers and the 
involvement of inflammatory gene expression. Hence, 
it is essential to fill this gap. Therefore, future studies 
need to be carried out to understand the mechanism by 
analyzing the changes in both inflammatory biomarkers 
and inflammatory gene expression profile both before 
and after periodontal management in patients with CKD. 
Apart from that, an association between a polymorphism 
in the cytokine IL-1 gene cluster and CKD with CP in the 
different population also needs to be clarified.

Only seven full-text articles were able to be analyzed, 
making this the limitation of this review. In addition to 
that, the meta-analysis could not be performed as it lacked 
homogenous study results.

Conclusion
This systematic review of  the literature shows that 
most studies indicate a significant increase in serum 
IL-6 and IL-8 levels in patients with CKD and CP; 
a few mentioned that periodontal treatment can be 
an effective way of  reducing the serum IL level to 
stop further CKD progression. However, there are 
insufficient studies on the effects of  IL in patients 
with CKD and CP; further research is needed to assess 
the effects of  IL and its pathogenesis on patients 
with CKD and CP. Moreover, the effects of  modern 
periodontal therapy are not yet known, and its effects 
on the expression profile of  IL and inflammatory genes 
still need to be evaluated within different populations 
in patients with CKD.

Figure 2: Pivot chart for risk of bias assessment
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