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Summary
Periodontitis is a common chronic inflammatory disease. It seems that natural killer (NK) 
cells play a role in the pathogenesis of periodontitis. KIRs are a family of inhibitory or 
activating receptors expressed on the surfaces of NK cells and some subpopulations of T 
lymphocytes. The aim of this study was to evaluate the impact of KIR genes on the pocket 
depth (PD) and clinical attachment loss (CAL) parameter values as markers of disease cli-
nical course.

The patients in the study were submitted to anamnesis and to clinical and periodontal exa-
mination. The subjects (400) were categorized into two groups: periodontitis (250 including 
100 with moderate and 140 with severe periodontitis) and controls (150). Both groups were 
divided into two subgroups: KIR gene positive (presence of KIR gene in the genome) and 
KIR gene negative (lack of the KIR gene in the genome).

The mean value for CAL was more than 5 mm, and the mean value for PD was more than 4 
mm in the periodontitis group. The ANOVA test performed for the control group showed 
that neither PD nor CAL parameters differed between particular KIR-positive and KIR-ne-
gative healthy individuals. Similar results were obtained for all subgroups of chronic pe-
riodontitis patients and periodontitis patients (moderate as well as severe): no association 
between KIR genes and PD or CAL parameters was found.

The activated immune system is important in pathogenesis of periodontal disease. On the 
other hand, tissue damage as a response to infection could be due to activation mediated 
by KIR. In our study no association between either KIR genes presence or absence and PD 
and CAL parameters was found. Nevertheless, the impact of KIR genes on the clinical co-
urse of periodontal disease requires further investigations.
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Introduction

Periodontitis is a common chronic inflammatory disease 
that affects the periodontium (gums, cementum, periodon-
tal ligament and alveolar supporting bone). The most pre-
valent form of periodontitis is chronic periodontitis. This 
multifactorial disease, caused by a group of gram-negative 
bacteria, destroys the tooth-supporting structures and con-
sequently leads to mobility and loss of the teeth [20]. Altho-
ugh the presence of a periodontal pathogen is a prerequisite 
for periodontitis development, the progression of the dise-
ase is dependent on the host innate and adaptive immune 
responses [36, 38]. In the host immune response many types 
of cells (leukocytes, macrophages, lymphocytes, fibroblasts) 
are involved [32]. It seems that natural killer (NK) cells play 
a role in the pathogenesis of periodontitis. 

NK cells are populations of lymphocytes that can be acti-
vated to mediate a significant level of cytotoxic activity 
and produce certain cytokines and chemokines [5]. NK 
cells contribute to a protective response against a variety 
of viral infections and cancers [4]. 

 NK cells are a major component of the innate immune 
system and exert regulatory effects by secreting cytoki-
ne [6]. Limited data suggest that NK cells are activated in 
chronic periodontitis lesions [25] and that NK cell activa-
tion is associated with periodontal bone loss in vivo [9]. 
The mechanisms of activation of NK cells in periodontal 
tissues are not fully understood [18].

The function of NK cells is controlled by both inhibitory 
and activating receptors [22]. When the activity of NK 
cells is balanced towards activation, it leads to enhanced 
killing, enhanced production of cytokines, or both [9]. 
Among other receptors, killer cell immunoglobulin-like 
receptors (KIRs) are used by NK cells for activating signal 
transfer as well as inhibition of cell activation. 

KIRs are a family of inhibitory or activating receptors 
expressed on the surfaces of natural killer cells and some 
subpopulations of T lymphocytes. The function of KIR re-
ceptors is determined by their structure; thus, inhibitory 
KIRs possess a long (L) cytoplasmic tail which contains 
immunoreceptor tyrosine-based inhibitory motifs (ITIMs) 
and activating KIRs with a short (S) cytoplasmic tail having 
no signaling motifs. However, a positively charged argini-
ne residue gives it a possibility to interact with an adapter 

molecule, DAP12 homodimer, which possesses immunore-
ceptor tyrosine-based activating motifs (ITAMs).

KIR proteins possess two (KIR2D) or three (KIR3D) im-
munoglobulin-like domains in their extracellular region, 
which determine ligand specificity [19]. KIR receptors 
with two domains recognize HLA-C molecules, and three-
-domains receptors bind HLA-B molecules.

KIR genes are clustered in the leukocyte receptor complex 
(LRC) which are located in the 19q13.4 region and are cha-
racterized by both allelic (high numbers of variants) and 
haplotypic polymorphisms defined as different numbers 
of genes for inhibitory and activating receptors on indi-
vidual chromosomes [29].

Some KIR genes called framework genes (KIR3DL2, KIR3DL3, 
KIR2DL4, and KIR3DP1 pseudogene) are present in all haploty-
pes. Other genes are present only in some of them, in multi-
ple different combinations. Haplotypes consisting mostly of 
inhibitory genes (called “A” haplotypes) tend to be associated 
with lower risk of autoimmune diseases, but higher risk of 
viral infections and neoplasm development than haploty-
pes (“B” haplotypes) containing several activating KIR genes 
[5,7,16,28]. Interestingly, KIR genes appeared also to be as-
sociated with the clinical course of particular disorders, e.g. 
development of extra-articular complications in rheumatoid 
arthritis [23], the response of patients with non-small cell 
lung carcinoma to treatment (surgery and/or chemothera-
py) [37], disease progression in HIV infection, and protection 
of HCV-positive patients against hepatocellular cancer [16]. 

Aim of the study

Therefore, the aim of this study was to evaluate the impact 
of a distribution of haplotypic polymorphisms within KIR 
genes (presence or absence of particular KIR genes in the ge-
nome) on the pocket depth (PD) and clinical attachment loss 
(CAL) parameter values as markers of disease clinical course.

Materials and methods

The protocol of the study was approved by the Committee 
of Ethical Affairs of the Pomeranian Medical University 
(protocol number BN-001/93/08).

Patients were included in the study after giving infor-
med consent. 
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All 400 selected patients were Caucasian (people of Euro-
pean origin), Polish, with an age between 25 and 69 years 
old. The patients were submitted to anamnesis and to cli-
nical and periodontal examination. The diagnosis of sub-
jects (chronic periodontitis) was established on the basis of 
clinical criteria proposed by the 1999 International World 
Workshop for a Classification of Periodontal Diseases and 
Conditions [3]. 

Exclusion criteria included systemic disease, patients who 
used systemic or sub-gingival antimicrobial agents or made 
chronic use of anti-inflammatory medication, and non-Cau-
casian patients. Subjects were also excluded from the study 
if they had a history of hepatitis, AIDS or HIV, recent radia-
tion therapy, diabetes, uncontrolled hypertension, use of 
immunosuppressive medications, antibiotic use within the 
past 6 months, or were pregnant. 

All patients were otherwise healthy and were not subjected 
to periodontal treatment or antibiotics for at least 6 months 
before the study. 

The subjects were categorized into two groups: periodon-
titis and controls.

Periodontal evaluation included probing pocket depth (PD), 
clinical attachment loss (CAL), the approximal plaque index 
(API) [21] and modified sulcus bleeding index (%SBI) [26]. 

The periodontal subjects comprised 250 patients (104 men, 
146 women), aged from 26 to 69 years (mean 50.47±9.09) 
with chronic periodontitis, diagnosed using the periodon-
tal disease classification system of the American Academy 
of Periodontology (1999) [3]. 

Control samples were taken from 150 healthy subjects (56 
men, 94 women), aged from 25 to 69 years (mean 42.97± 
11.22), free from periodontitis.

DNA isolation and KIR genotyping

Genomic DNA was extracted from peripheral blood leuko-
cytes using Invisorb Blood Spin Midi-Kit following the ma-
nufacturer’s instructions (Invitek, Germany).

Typing of KIR genes was performed using polymerase chain 
reaction with sequence specific primers (PCR-SSP) as descri-
bed previously [27]. Genotyping was focused on the haplo-
typic polymorphism of the KIR genes (presence or absence 
of particular KIR genes in the genome of the individual).

Statistical analysis

One-way ANOVA test was used for multiple group compari-
son, and Tukey range analyses for unequal sample size were 
performed as post-hoc tests. 

All analyses were applied using Statistica package v. 9.0 
(StatSoft, OA, U.S.A.), and p values < 0.05 were considered 
significant.

Results

Clinical data

In the periodontitis group all clinical periodontal pa-
rameters (mean PD, mean CAL, mean % API, mean % 
BOP) were significantly increased compared to the con-
trol group (p<0.001). The mean value for CAL was more 
than 5 mm, and the mean value for PD was more than 
4 mm in the periodontitis group. There were 140 pa-
tients (56%) with severe chronic periodontitis (clinical 
attachment loss [CAL] greater than 5 mm) and 100 pa-
tients (40%) with moderate chronic periodontitis (CAL 
greater than 3 mm). Detailed subject characteristics 
are shown in table 1.

KIR receptor genes in relation to periodontitis

The aim of this study was to evaluate the impact of KIR 
genes’ on the clinical course of periodontal lesions. In 
accordance with this, independently for each KIR gene 
both healthy controls (table 2) and periodontitis pa-
tients (table 3) as well as two patient subgroups (with 
moderate and severe chronic periodontitis) (table 4) 
were divided into two subgroups, KIR gene positive (ca-
ses with particular KIR gene presence in the genome) 
and KIR gene negative, (cases with particular KIR gene 
absence in the genome) and mean values of PD and CAL 
parameters were calculated for all obtained subgroups. 
The ANOVA test performed for the control group shows 
that neither PD nor CAL parameters differed between 
particular KIR-positive and KIR-negative healthy indivi-
duals. Similar results were obtained for chronic perio-
dontitis patients and periodontitis patient subgroups 

Table 1. Subjects characteristics

PARAMETER
CONTROLS
(n=150)

PERIODONTITIS
(n=250)

p value

GENDER (M/F) 56/94 104/146 0.26

AGE
(mean years + SD)

42.97+ 11.22 50.47+ 9.09 < 0.001

API %
(mean + SD)

39.33+18.97 80.84+17.54 < 0.0001

SBI %
(mean + SD)

6.65+9.87 61.10+24.18 < 0.0001

PD mm
(mean years + SD)

1.57+ 0.40 4.31+1.18 < 0.0001

CAL mm
(mean years + SD)

1.61+ 4.50 5.27+ 1.87 < 0.0001

CAL mm
(n subjects)

1-2 mm
3-4 mm
≥ 5 mm

250 (100%)
10 (4%)

100 (40%)
140 (56%)
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Table 2. KIR genes impact on PD and CAL parameters in control group

Control 
group 

2DL1 2DL2 2DL3 2DL5

+ - + - + - + -

PD 1.58±0.40 1-2.62 1.41±0.33 1-2 1.58±0.38 1-2.20 1.54±0.44 1-2.62 1.57±0.40 1-2.63 1.52±0.39 1-2.17 1.55±0.39 1-2.17 1.59±0.42 1-2.63

CAL 0.28±0.77 0-4.67 0 0.24±0.77 0-4.67 0.31±0.73 0-3.33 0.24±0.71 0-4.67 0.52±1.07 0-3.33 0.30±0.82 0-4.67 0.22±0.65 0-3.33

Statistical 
analysis

ANOVA p> 0.05 post-hoc test was not performed

Control 
group 

2DS1 2DS2 2DS3 2DS4n

+ - + - + - + -

PD 1.53±0.38 1-2.17 1.59±0.41 1-2.63 1.68±0.38 1-2.21 1.55±0.43 1-2.63 1.55±0.40 1-2.17 1.58±0.41 1-2.63 1.54±0.38 21-sty 1.58±0.41 1-2.63

CAL 0.21±0.66 0-4.67 0.32±0.83 0-3.5 0.27±0.8 0-4.67 0.27±0.69 0-3.33 0.37±0.94 0-4.67 0.20±0.59 0-3.33 0.44±1.04 0-4.67 0.19±0.55 0-3.33

Statistical 
analysis 

ANOVA p> 0.05 post-hoc test was not performed

Control 
group 

2DS4d 2DS5 3DL1 3DS1

+ - + - + - + -

PD 1.57±0.40 1-2.63 1.56±0.38 1-2.21 1.56±0.38 1-2.08 1.57±0.41 1-2.63 1.58±0.40 1-2.63 1.33±0.49 1-2.04 1.51±0.39 1-2.17 1.60±0.40 1-2.63

CAL 0.26±0.76 0-4.67 0.29±0.74 0-3.33 0.16±0.34 0-1.83 0.32±0.86 0-4.67 0.28±0.76 0-4.67 0 0.19±0.41 0-1.83 0.32±0.90 0-4.67

Statistical 
analysis 

ANOVA p> 0.05 post-hoc test was not performed

Table 3. KIR genes impact on PD and CAL parameters in periodontitis patients

Patient 
group

2DL1 2DL2 2DL3 2DL5

+ - + - + - + -

PD 4.32±1.20 1.71-7.38 3.38±0.80 2.5-4.13 4.33±1.18 2.25-7.17 4.26±1.19 1.71-7.38 4.30±1.15 1.71-7.38 4.35±1.46 2.42-7.13 4.25±1.14 2.42-7.13 4.37±1.24 1.71-7.38

CAL 5.28±1.87 0.5-11.5 4.67±1.72 2.16-6.00 5.21±1.60 2.0-10.17 5.21±1.68 0.5-11.5 5.19±1.62 0.5-11.5 5.36±1.71 2.17-8.83 5.07±1.49 2-10.17 5.37±1.77 0.5-11.5

Statistical 
analysis

ANOVA p> 0.05 post-hoc test was not performed

Patient 
group

2DS1 2DS2 2DS3 2DS4n

+ - + - + - + -

PD 4.29±1.07 2.50-7.13 4.31±1.25 1.71-7.38 4.33±1.16 2.25-7.38 4.27±1.22 1.71-7.04 4.27±1.20 2.42-7.13 4.32±1.18 1.71-7.38 4.24±1.21 2.25-7.38 4.34±1.17 1.71-7.13

CAL 5.17±1.49 2.17-10.17 5.24±1.72 0.5-11.5 5.16±1.46 2-9.17 5.28±1.85 0.5-11.5 5.11±1.51 2-8.83 5.27±1.70 0.5-11.5 5.11±1.48 0.5-9.33 5.27±1.70 2-11.5

Statistical 
analysis

ANOVA p> 0.05 post-hoc test was not performed

Patient 
group

2DS4d 2DS5 3DL1 3DS1

+ - + - + - + -

PD 4.33±1.19 1.71-7.38 4.19±1.17 2.25-6.71 4.28±1.10 2.50-7.13 4.32±1.23 1.71-7.38 4.30±1.17 1.71-7.38 4.29±1.40 2.42-7.71 4.34±1.13 2.50-7.13 4.28±1.23 1.71-7.38

CAL 5.21±1.63 2-11.5 5.23±1.64 0.5-9.17 5.18±1.58 2.17-10.17 5.23±1.65 0.5-11.5 5.20±1.64 0.5-11.5 5.37±1.52 3.33-7.38 5.25±1.52 2.5-10.17 5.21±1.71 0.5-11.5

Statistical 
analysis

ANOVA p> 0.05 post-hoc test was not performed
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(with moderate as well as severe disease): no association 
between KIR genes and PD or CAL parameters was found.

Discussion

Chronic periodontitis is a complex multifactorial in-
flammatory disease that is caused by pathogenic mi-
croflora in the biofilm. Although periodontopathogens 
are necessary for the initiation of periodontal disease 
[24], a susceptible host is also needed. The immune-in-
flammatory response that develops in the periodontal 
tissues results in destruction of the periodontium [30]. 
It is interesting that the amount of plaque or the species 
of bacteria do not necessarily correlate with periodon-
titis severity. Hence scientists are interested in the role 
of genes encoding receptors and their polymorphism in 
host immune responses to periodontitis [24]. NK cells 
are postulated as potential immune cells involved in 
both immune and inflammatory responses causing pe-
riodontitis. NK cells express direct cytotoxicity against 
virus-infected cells and neoplasm transformed cells, but 

their role in immune regulation via cytokine secretion 
is also observed. NK cells belong to innate immunity but 
influence adaptive immunity.

Natural killer cells are primarily derived from large gra-
nular lymphocytes and display cytotoxic activity against 
virally infected cells and some tumor cells. NK cells express 
CD16 (IgG Fc receptor), CD56 or CD57, but not CD3. NK cells 
are typically CD4-CD8-. Their activity is enhanced by IL-1, 
IL-2, and interferon gamma, and is inhibited by some pro-
staglandins. The number of NK cells in peripheral blood has 
been reportedly increased in patients with periodontitis 
[1,12,31]. Although few if any NK cells are seen in healthy 
tissues, their numbers increase from health to gingivitis to 
periodontitis [10,13,18,25]. Typically, these cells are located 
subjacent to the epithelium, and commonly in association 
with foci of B cells or plasma cells [10,11]. Although the 
number of NK cells increases with disease severity [34], the 
proportion of these cells relative to the total lymphocyte 
count actually decreases. NK cells may play a role in the 
pathogenesis of periodontal disease through their cyto-

Table 4. KIR genes impact on the CAL and PD parameters in patients’ subgroups according to the severity of the periodontitis 

Light + 
moderate

Severe
Light + 

moderate
Severe

Light + 
moderate

Severe
Light + 

moderate
Severe

Light + 
moderate

Severe
Light + 

moderate
Severe

Light + 
moderate

Severe
Light + 

moderate
Severe

Patient 
group

2DL1 2DL2 2DL3 2DL5

+ - + - + - + -

PD
3.46±0.69 4.97±1.03

2.5

3.68±0.66 3.49±0.71 4.99±1.00 3.40±0.68 4.89±1.09 3.50±0.70 4.90±1.02 3.03±0.55 5.23±1.17 3.45±0.70 4.93±0.99 3.45±0.71 4.97±1.09

1.71-5.79 3.00-7.35 2.92-4.13 2.25-5.79 2.92-7.13 1.71-4.79 3.00-7.38 1.71-5.79 3.00-7.38 2.42-4.25 2.92-7.13 2.42-5.00 2.92-7.13 1.71-5.79 3.00-7.38

CAL
3.84±0.78 6.29±1.27

2.17

5.50±0.50 3.84±0.78 6.30±1.20 3.79±0.80 6.23±1.36 3.84±0.79 6.24±1.29 3.71±0.84 6.46±1.13 3.81±0.68 6.14±1.11 3.83±0.92 6.40±1.41

0.50-4.83 4.67-11.50 5.00-6.00 2.00-4.83 5.00-10.17 0.50-4.83 4.67-11.50 0.50-4.83 4.67-11.50 2.17-4.83 5.00-8.83 2.00-4.83 5.00-10.17 0.50-4.83 4.67-11.50

Statistical 
analysis

ANOVA p> 0.05 post-hoc test was not performed

Patient 
group

2DS1 2DS2 2DS3 2DS4n

+ - + - + - + -

PD
3.50±0.70 4.87±0.92 3.42±0.70 4.99±1.11 3.49±0.70 4.93±1.02 3.39±0.70 4.96±1.07 3.28±0.58 5.09±0.93 3.55±0.74 4.87±1.09 3.44±0.72 4.85±1.10 3.45±0.69 4.99±1.01

2.50-5.00 3.17-7.13 1.71-5.79 2.92-7.38 2.25-5.79 2.92-7.38 1.71-4.79 3.00-7.04 2.42-4.50 3.21-7.13 1.71-5.79 2.92-7.38 2.25-4.79 3.00-7.38 1.71-5.79 2.92-7.13

CAL
3.89±0.68 6.12±1.18 3.78±0.85 6.36±1.31 3.89±0.77 6.10±1.09 3.72±0.81 6.51±1.46 3.77±0.67 6.23±1.01 3.85±0.85 6.29±1.38 3.88±0.82 6.09±1.10 3.79±0.78 6.35±1.33

2.17-4.83 5.00-10.17 0.50-4.83 4.67-11.50 2.00-4.83 4.67-9.17 0.50-4.83 5.00-11.50 2.00-4.83 5.00-8.83 0.50-4.83 4.67-11.50 0.50-4.83 5.00-9.33 2.00-4.83 4.67-11.50

Statistical 
analysis

ANOVA p> 0.05 post-hoc test was not performed

Patient 
group

2DS4d 2DS5 3DL1 3DS1

+ - + - + - + -

PD
3.48±0.66 4.96±1.07 3.34±0.83 4.88±0.93 3.55±0.70 4.89±1.01 3.41±0.69 4.97±1.05 3.45±0.68 4.95±1.04 3.37±0.95 4.73±0.94 3.49±0.68 4.98±0.96 3.41±0.71 4.92±1.10

1.71-5.79 2.92-7.38 2.25-5.00 3.17-6.71 2.50-5.00 2.92-7.13 1.71-5.79 3.00-7.38 1.71-5.79 2.92-7.38 2.42-5.00 3.25-6.04 2.50-5.00 3.17-7.13 1.71-5.79 2.92-7.38

CAL
3.81±0.74 6.23±1.28 3.86±0.98 6.35±1.14 3.87±0.68 6.28±1.25 3.80±0.84 6.26±1.28 3.81±0.80 6.26±1.28 4.06±0.58 6.39±1.11 3.88±0.66 6.23±1.18 3.78±0.87 6.30±1.33

2.00-4.83 4.67-11.50 0.50-4.83 5.00-9.17 2.17-4.83 5.00-10.17 0.50-4.83 4.67-11.50 0.50-4.83 4.67-11.50 3.33-4.83 5.00-7.83 2.50-4.83 5.00-10.17 0.50-4.83 4.67-11.50

Statistical 
analysis

ANOVA p> 0.05 post-hoc test was not performed
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toxic activity against host cells. Pre-treatment of gingival 
fibroblasts with sonic extracts of dental plaque increases 
NK cell cytotoxicity against these cells. Ultrastructural 
changes in fibroblasts indicative of NK-mediated cytoto-
xicity have also been observed histologically [11]. NK cells 
may also regulate B-cell activity and proliferation, which 
is a hallmark histological feature of the advanced perio-
dontal lesion. The cytotoxic activity of NK cells is poten-
tiated by IFN-y. Furthermore, periodontal bacteria have 
been shown to induce NK-mediated cytotoxicity against 
cells other than fibroblasts. Surface lipopolysaccharides 
from Gram-negative periodontal bacteria appear to pro-
vide the major activation signal for NK-cell-mediated cy-
totoxicity [10,11,17].

In addition to T and B lymphocytes, natural killer cells also 
constitute an important part of the cell-mediated immune 
system. In contrast to CD8+ cytotoxic T lymphocytes, which 
kill infected cells in an antigen-specific manner, NK cells kill 
infected target cells or tumor cells in an antigen-non-speci-
fic manner. Other important cell types that are involved in 
cell-mediated immunity are neutrophils and macrophages 
which phagocytose and destroy opsonized micro-organisms. 
Phagocytic cells play a critical role in the defense against 
bacterial infections. All of the above cell types are found in 
the periodontal lesion, and are important in the pathoge-
nesis of periodontal disease [14]. Several lines of evidence 
suggest that periodontal diseases may either result from or 
cause imbalances in regulation of the local immune respon-
se. This dysfunction may differentially affect T and B lym-
phocytes [2]. The peripheral and local immune cell profiles 
in patients with disease differ substantially, which suggests 
that the immunological response to periodontal pathogens 
is primarily a local phenomenon. 

NK cells are key effector cells of the innate immune sys-
tem, and as such are crucial in the antiviral immune re-

sponse. They are multifunctional, with an ability to in-
teract directly with infectious agents, through pattern 
recognition receptors, with infected cells, via expressed 
cell surface receptors, and with cells of the adaptive im-
mune system via cell-cell interactions and through secre-
tion of cytokines. Such cytokines are predominantly pro-
inflammatory such as interferon IFN-γ or tissue growth 
factor TGF-β, but may in some cases be immunoregulato-
ry. NK cell activation is controlled by a complex balance 
between activating and inhibitory receptors such that 
the net signal derived from these receptors is integrated 
to determine whether or not NK cell effector functions 
are initiated [15,33]. Many of these receptors are mo-
nomorphic and expressed on all cells. The KIR family is 
more likely to be responsible for generating diversity in 
the immune response to specific pathogens within the 
human population [8,35]. 

As KIR act to inhibit or promote the function of cells that 
are critical both in regulating the intrinsic and adaptive 
immune responses as well as acting as effector cells that 
may result in tissue injury, it is reasonable that they may 
play a role in the pathophysiology of autoinflammatory 
and infectious diseases such as periodontal disease. There 
have been several reasons to evaluate whether KIR genes 
increase the risk for periodontal disease. The activated 
immune system is important in the pathogenesis of pe-
riodontal disease. On the other hand, tissue damage as a 
response to infection could be due to activation media-
ted by KIR. In our study we analyzed the impact of KIR 
genes on the pocket depth (PD) and clinical attachment 
loss (CAL) in patients with chronic periodontitis as mar-
kers of disease clinical course. There were no statistical-
ly significant associations between KIR genes and these 
parameters in accordance with severity of the disease. 
Nevertheless, the impact of KIR on the clinical course of 
periodontal disease requires further investigations.
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