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Abstract: Background: Oral health plays an important role in maintaining life functions and quality 

of life. Gingivitis and periodontitis are two forms of periodontal disease that exist on a spectrum 

ranging from bleeding, erythematous, and inflamed gingival tissue to the loss of attachment and 

alveolar bone. Dental caries and periodontal diseases are the most common oral ailments and the 

major causes of tooth loss. Objectives: The study aimed to evaluate the haematological alterations 

among patients with oral and dental health problems in the Tripoli region. Material and Methods: 

The present study was conducted on 200 patients with oral and dental health problems attending 

six medical centers in Tripoli region from the 01st March 2022 to the 01st June 2022. Also, 100 healthy 

individuals without any oral and dental health problems or any other diseases were recruited as a 

control group. This study was approved by the Research and Ethical Committee of the Libyan 

Academy of graduate studies and medical centers. One ml of venous blood was withdrawn from 

each participant in the study for the determination of haematological parameters. The data were 

compared using SPSS Statistics for Windows, Version 26. Results: The results showed that red blood 

corpuscles (RBCs) count, hemoglobin concentration, hematocrit value, MCV, MCH, and MCHC in 

patients with oral and dental health problems were decreased significantly (P<0.01) compared to 

the control group. White blood cell count, neutrophils%, and platelets count in patients with oral 

and dental health problems were significantly (P<0.01) increased compared to the control group. 

On the other hand, lymphocytes% and mixed % WBCs were significantly (P<0.01) decreased 

compared to the control group. Conclusion: It can be concluded that oral and dental health 

problems were associated with a significant alterations in haematological parameters. Red blood 

corpuscles count, hemoglobin concentration, hematocrit value, MCV, MCH, MCHC, 

lymphocytes%, and mixed % WBCs were decreased significantly and White blood cell count, 

neutrophils%, and platelets count were significantly increased in patients with oral and dental 

health problems compared to the control group. Further studies are needed to confirm these results. 

Keywords: Oral and dental health problems, Periodontitis, Dental caries, Haematological 

parameters, Tripoli Region 

 

1. Introduction 

Periodontal disease is considered one of the most common oral diseases, constituting 

one of the main public health problems, where about 5 to 20% of the world population 

suffers from severe generalized periodontitis [1, 2]. Periodontitis results in loss of 

connective tissue and bone support [3] and is a leading cause of tooth loss around the 

world [3-5]. It has a multifactorial etiology, with several potential risk factors for the 

development of the disease, affecting mainly black individuals exposed to low 

socioeconomic or educational conditions, diabetes, obesity, and smoking [2, 6, 7]. Genetic, 
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dermatological, haematological, granulomatous, immunosuppressive, and neoplastic 

disorders can also have periodontal manifestations [3]. 

Gingivitis and periodontitis are two forms of periodontal disease that exist on a 

spectrum ranging from bleeding, erythematous, and inflamed gingival tissue to the loss 

of attachment and alveolar bone [5, 8, 9]. 

Caries is a polymicrobial disease that results from the breakdown of dental enamel 

by lactic acid that is created when cariogenic bacteria in the biofilm digest dietary 

fermentable carbohydrates [5]. 

Dental caries and periodontal diseases are the most common oral ailments and the 

major causes of tooth loss. With urbanization on the rise, increasingly westernized food 

intake [10, 11] and a lack of primary preventive measures in place, could see a rise in 

dental caries and related ailments. This could burden its already ailing healthcare system 

[11]. 

Periodontitis is a chronic insidious infectious disease of mixed bacterial origin and 

does impact the general health of the individual. Chronic infection has a known effect on 

the cytokine levels of the body which adversely affects erythropoiesis [12]. 

Anemia of chronic disease is a common health problem that occurs in patients 

with acute or chronic activation of immune system and production of inflammatory 

cytokines, so it is resembling periodontal diseases from this aspect [13]. 

1.1. Objectives 

The study aimed to evaluate the haematological alterations among patients with oral 

and dental health problems in the Tripoli region.  

2. Materials and Methods 

The present cross-sectional study was carried out on 200 subjects with oral and dental 

health problems attending Six medical centers in Tripoli region from the 01st March 2022 

to the 01st June 2022, and 100 healthy individuals with healthy gingival, aged from 15 to 

80 years. Subjects were selected from among patients who were referred to the clinics of 

dentistry in the Tripoli region for periodontal treatment and for other dental health 

reasons.  

Ethical approval and patient consent statements were taken from every patient. The 

study design was reviewed and approved by the Ethical Committee of the Libyan 

Academy of graduate studies and the medical centers. Oral health examination was 

carried out in the department of public health dentistry. All the clinical measurements 

were made using a manual periodontal probe (Williams’ periodontal probe) on the 

gingival area adjacent to the teeth of each participant. The subjects were examined 

clinically for the presence of plaque, gingival bleeding, clinical attachment level, and 

probing pocket depth. The following indices were determined: DMFT (decayed, missing, 

and filled permanent teeth), DMFS (decayed, missing, and filled permanent surfaces), 

DEFT (decayed, extracted, and filled deciduous teeth), DEFS (decayed, extracted, and 

filled deciduous surfaces), GI (Gingival Index) [14] and PI (Plaque Index) [15], Deep 

grooves, and White spots were also recorded by the same dentist. 

2.1. Blood sampling and determination of haematological parameters 

A blood sample of 3 ml was drawn by venous puncture from each participant. The 

blood samples were collected in K, EDTA tubes for the haematological examinations. The 

haematological parameters (RBCs count, Hb, HCT, MCV, MCH, MCHC, WBCs count, 

differential count of WBCs, and Platelets count) were determined using an automated 

hematology analyzer Sysmex (K- 4500) machine.  

2.2. Statistical Analysis 
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The data were analyzed using SPSS ver. 26. The Kolmogorov-Smirnov test was used 

to assess the normality of distribution of continuous variables. The statistical significance 

of differences between groups was evaluated with the independent t-test. A P-value of 

<0.05 was considered significant for all statistical test. 

3. Results 

3.1. Red blood corpuscles count and it indices in control and patients with oral and 

dental health problems. 

Red blood corpuscles (RBCs) count and it indices in control and patients with oral 

and dental health problems are shown in Table 1 and figures (1-6). RBCs count, 

hemoglobin concentration, hematocrit value, MCV, MCH, and MCHC in patients with 

oral and dental health problems were decreased significantly (P<0.01), 4.07 ± 0.03, 11.47 ± 

0.10, 34.03 ± 0.30, 83.46 ± 0.27, 28.16 ± 0.09 & 33.74 ± 0.07 compared to the control group, 

(4.72 ± 0.04, 14.42 ± 0.10, 39.82 ± 0.31, 84.45 ± 0.11, 30.59 ± 0.08 & 36.23 ± 0.06), respectively. 

Table 1. Red blood corpuscles count and it indices in control and patients with oral and dental 

health problems. 

Groups 

Parameters 

Control Patients with oral and dental health problems 

Mean±SE Mean±SE 

RBCs (x106//μL) 4.72 ± 0.04 4.07 ± 0.03** 

Hb (g/dl) 14.42 ± 0.10 11.47 ± 0.10** 

HCT (%)  39.82 ± 0.31 34.03 ± 0.30** 

MCV (fL) 84.45 ± 0.11 83.46 ± 0.27** 

MCH (pg/cell) 30.59 ± 0.08 28.16 ± 0.09** 

MCHC (g/dl) 36.23 ± 0.06 33.74 ± 0.07** 

**: Significant at (P<0.01) when compared with control group. 

 

Figure 1. RBCs count in control and patients with oral and dental health problems 
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Figure 2. Hemoglobin concentration in control and patients with oral and dental health problems 

 

Figure 3. Hematocrit value in control and patients with oral and dental health problems 
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Figure 4. Mean corpuscular volume in control and patients with oral and dental health problems 

 

Figure 5. Mean corpuscular hemoglobin in control and patients with oral and dental health 

problems 
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Figure 6. Mean corpuscular hemoglobin concentration in control and patients with oral and dental 

health problems 

3.2. White blood cell count, neutrophils%, lymphocytes%, mixed%, and platelets count 

in control and patients with oral and dental health problems. 

Data in Table 2 and figures (7-11) are shown White blood cell count, neutrophils%, 

lymphocytes%, mixed%, and platelets count in control and patients with oral and dental 

health problems. White blood cell count, neutrophils%, and platelets count in patients 

with oral and dental health problems were significantly (P<0.01) increased, 8.09 ± 0.10, 

67.58 ± 0.41 & 306.8 ± 5.0 compared to the control group, (6.22 ± 0.12, 56.68 ± 0.56 & 261.7 

± 5.8), respectively. On the other hand, lymphocytes% and mixed% were significantly 

(P<0.01) decreased, 25.94 ± 0.39& 6.58 ± 0.20, compared to the control group, (35.74 ± 0.56& 

7.59 ± 0.28), respectively. 

Table 2. White blood cell count, neutrophils%, lymphocytes%, mixed%, and platelets count in 

control and patients with oral and dental health problems. 

Groups  

Parameters Control Patients with oral and dental health problems 

Mean±SE Mean±SE 

WBCs (x103//μL) 6.22 ± 0.12 8.09 ± 0.10** 

Neutrophils % 56.68 ± 0.56 67.58 ± 0.41** 

Lymphocytes % 35.74 ± 0.56 25.94 ± 0.39** 

Mixed % 7.59 ± 0.28 6.58 ± 0.20** 

PLTs (x103//μL) 261.7 ± 5.8 306.8 ± 5.0** 

**: Significant at (P<0.01) when compared with control group. 
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Figure 7. WBCs count in control and patients with oral and dental health problems 

 

Figure 8. Neutrophils percentage in control and patients with oral and dental health problems 
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Figure 9. Lymphocytes percentage in control and patients with oral and dental health problems 

 

Figure 10. Mixed WBCs percentage in control and patients with oral and dental health problems 
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Figure 11. Platelets count in control and patients with oral and dental health problems 
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29]. Antigen presenting cells such as B cells, macrophage, and dendritic cells begin to in-

teract with T cells that lead to differentiation of plasma cells and produce of chronic lesion 

with beginning the signs and symptoms of inflammation [13, 30]. All these process lead 

to release of inflammatory cytokines in blood such as TNF-α, IL-6, IL-8 and other from 

various cells like macrophage, monocytes, and fibroblast. The liberation of these cytokines 

lead to bone and attachment loss and construes the pathogenesis of periodontal diseases 

[13, 31, 32].  

Previously chronic inflammation or infection may be interpreting the underlying 

cause of anemia of chronic disease (ACD), and increase some of inflammatory cytokines 

such as TNF-α, IL-1 are observed in ACD. These cytokines lead to decrease the life span 

of RBC and impair erythroids development and reduce erythropoietin response to anemia 

and abnormality of iron store, in addition the increase production of inflammatory cyto-

kines inhabit the maturation and differentiation of erythrocytes [13, 33-37] because the 

cytokines prevent release the erythropoietin from kidney [13, 18]. 

Periodontal disease is considered to be an inflammatory disorder that is related to 

the accumulation of oral microbial biofilm and the host response to this accumulation. The 

host reaction to gingival microorganisms is characterized in part by increase in the poly-

morph nuclear leukocyte counts, which is one of the most important steps in host defense. 

Exaggerated leukocytes and neutrophils of host response are a very important component 

in the pathogenesis of periodontal disease [25]. Wheeler et al., [38] mentioned that infec-

tions increase WBCs and neutrophil counts, and these increases might be linking infec-

tions with systemic diseases, including cardiovascular diseases. Beydoun et al., [39] re-

ported that periodontal disease may be directly related to WBCs count and % neutrophils 

and inversely related to % lymphocytes.  

Platelets play a crucial role in managing vascular integrity and regulating hemosta-

sis, and they are involved in the fundamental biological process of chronic inflammation 

associated with disease pathology, thrombosis, and atherogenesis [40]. Li et al., [41] and 

Schneider, [42] reported that platelet counts increase in cardiovascular diseases and vas-

cular complications. 

 The current results showed a significant (P<0.01) increase in White blood cell count, 

neutrophils%, and platelets count and a significant (P<0.01) decrease in lymphocytes% 

and mixed% WBCs in patients with oral and dental health problems compared to the con-

trol group. Similar results were obtained by several previous studies that reported a sig-

nificant increase in WBCs counts in periodontitis patients when compared with healthy 

controls [17, 23-26, 43-47]. Agnihotram et al., [48] recorded a significant increase in WBCs, 

neutrophils, and plateletes count in periodontitis patients when compared with healthy 

subjects. Al-Rasheed [49] reported that a significant increase (P<0.001) in WBCs and plate-

let counts patients with chronic periodontitis compared with the control group. Ustaoglu 

et al., [46] and Botelho et al., [47] mentioned that the periodontitis group was found to have 

a significantlyt higher levels of WBCs and neutrophils count compared to the healthy con-

trol group. Also, Gustafsson and Asman [50] reported that a significant increase in pe-

ripheral polymorph nuclear leukocytes in periodontitis patients compared with the 

healthy controls.  

 The increases in WBC and neutrophil counts reflect the inflammatory response of 

the body to an infection with a periodontal cause. These could be the result of the en-

hanced response of total leukocyte and neutrophil counts in peripheral blood, which is in 

conformity with the basic function of leukocytes in infection and inflammation [25, 47, 

51]. The gingival inflammation response is characterized by some dense inflammatory 

infiltrate rich in leukocytes, which could in turn be dumped into the systemic circulation 

[47, 52, 53, 54]. 

Periodontal bacteria could invade the periodontal tissues via the ulcerated epithe-

lium and trigger a systemic response to counteract any harmful effect [47]. The local con-

tinuous inflammatory and bacterial interplay could stimulate the bone marrow to produce 
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chronically larger numbers of inflammatory cells [47, 55]. It is justified by the fact that in 

early stages of periodontitis, the rate of blood flow is increased due to vasodilation. But 

subsequently, there is a slowing and stasis of blood stream. With stasis, changes in normal 

axial flow of the blood in the microcirculation take place. The normal axial flow consists 

of a central stream of cells comprising leukocytes, and RBCs, and a peripheral cell-free 

layer of plasma close to the vessel wall. Due to stasis, the central stream of cells widens 

and the peripheral zone becomes narrower because of plasma loss by exudation. After 

this margination, the neutrophils of the central column come close to the vessel wall as a 

result of redistribution [37]. All consequences finally cause an increase in neutrophils and 

leukocytes [37, 56, 57].  

 The studies of Wakai et al., [19], Nicu et al., [58], Papapanagiotou et al., [59], and 

Romandini et al., [60] showed that a significant increase in platelets counts in periodontitis 

patients compared to healthy individuals and that periodontal treatment leads to de-

creased in platelets count [49, 61]. This higher platelet count may be explained due to den-

tal plaque bacteria, including the periodontal pathogen Porphyromonas gingivalis, which 

induces platelet activation and aggregation [44, 46].  

On the other hand, the study of Kumar et al., [45] showed that non-significant 

changes in platelets count in chronic periodontitis patients when compared with the 

healthy group. Also, Ustaoglu et al., [46] recorded that a none significant increase in plate-

let count in periodontitis patients compared to the control group. 

5. Conclusion 

It can be concluded that oral and dental health problems were associated with signif-

icant alterations in haematological parameters. Red blood corpuscles count, hemoglobin 

concentration, hematocrit value, MCV, MCH, MCHC, lymphocytes%, and mixed % WBCs 

were decreased significantly and White blood cell count, neutrophils%, and platelets 

count were significantly increased in patients with oral and dental health problems com-

pared to the control group. Further studies are needed to confirm these results. 
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