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Introduction:-

Background: The neutrophil-lymphocyte ratio (NLR) acts as an
indicator of subclinical inflammation. Inflammatory marker NLR
significantly increases in prediabetic and diabetic patients. Periodontal
therapy can contribute to diabetes control in diabetic patients with
periodontitis.

Aims and Obijectives: The aim of this study is to evaluate Neutrophil
Lymphocyte ratio in type 2 diabetes mellitus patients before and after
Non-surgical periodontal therapy.

Materials and Methods: A cross-sectional prospective study was
carried with a sample size of 90 patients having Type 2 Diabetes
Mellitus. Venous blood samples were collected from each patient at
baseline and 1 month after delivering NSPT. NLR was assessed and
comparatively evaluated before and after treatment.

Results: There are significant differences in NLR values of diabetic
patients at baseline and at one month post non-surgical periodontal
therapy (p = 0.004). Mean NLR values are higher in diabetic patients at
baseline (2.07 + 0.55) compared to mean NLR of 1.37 £0.46 one month
after delivering NSPT.

Conclusion: Non-surgical periodontal therapy significantly reduces
the NLR in diabetic patients. NSPT may augment diabetes control in
patients with Type 2 Diabetes Mellitus.

Copy Right, 1JAR, 2022. All rights reserved.

Periodontal disease has a high prevalence in adult populations throughout the world with a prevalence rate hovering
around 50% , manifesting mostly as mild to moderate forms of periodontitis." The severe forms of periodontitis
mostly affects people in their 3™ and 4™ decades of life with a prevalence of around 10%.% Periodontitis is therefore
a highly prevalent, but largely hidden, chronic inflammatory disease.® Furthermore, it has negative and profound
impacts on many aspects of daily living and quality of life, affecting confidence, social interactions and food
choices.* The risk factors for periodontal diseases include diabetes, smoking, conditions associated with
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compromised immune responses (e.g. HIV), nutritional defects, osteoporosis, medications that cause drug induced
gingival overgrowth (e.g. some calcium channel blockers, phenytoin, ciclosporin), genetic factors (as yet poorly
defined), and local factors (e.g. anatomical deficiencies in the alveolar bone).?

Diabetes has been unequivocally confirmed as a major risk factor for periodontitis ®’. Diabetic patients are more
prone to periodontal breakdown in comparison to healthy non-diabetic individuals. The risk of periodontitis is
increased by approximately threefold in diabetic individuals compared with non-diabetic individuals °.

Clinical evidence has shown that inflammatory pathways are the principal, common pathogenetic mediators in the
natural course of diabetes especially Type 2 Diabetes (T2D) under the stimulus of the risk factors that include
adoption of a western lifestyle, sedentary lives, lack of physical activity and an energy-dense diet.”*°

Excessive dental plaque accumulation at the gingival margin leads to inflammation and increasing proportions of
proteolytic and often obligately anaerobic species'. Periodontal therapy can contribute to diabetes control in
diabetic patients with periodontitis.’> A significant reduction of Glycated hemoglobin and Fasting plasma glucose
level on type 2 diabetic and periodontal patients with non-surgical periodontal therapy has been observed. **

Neutrophil lymphocyte ratio (NLR) is emerging as a novel inflammatory marker. NLR significantly increases in
prediabeﬂc and diabetic patients. NLR values may be reliable predictive markers in prediabetes and diabetes
mellitus.

This study investigated the impact of non-surgical periodontal therapy on Neutrophil Lymphocyte ratio in type 2
diabetes mellitus patients before and after the treatment.

Materials andMethods:-

The study sample consisted of 90 known T2DM patients (56 female and 34 male) aged 28 to 75 years. This was a
single-centre randomized controlled trial & approval for the study was received from the Ethical Approval
Committee of the hospital. The principles in the Declaration of Helsinki were adhered to throughout the trial.
Patients were approached during new patient assessment clinics in the Department of Periodontics and Oral
Implantology. All participants gave informed, written consent. The inclusion criteria were as follows: Generalized
Chronic Periodontitis patients having at least 20 teeth, Type 2 Diabetes mellitus, subjects not having received
periodontal treatment for the past 6 months.Patients with acute infections, and diabetic complications, and those that
had been diagnosed with other chronic diseases were excluded from the study as were Pregnant patients, patients
having any documented immunologic disorders, for being unable to provide written, informed consent.

Venous blood samples were taken from each patient pre-operatively at baseline and day 30. The blood samples were
subjected to Differential Leucocyte Count (DLC) (Sysmex Autoanalyzer) ®. NLR was calculated for each individual
as ratio of total neutrophil count to absolute lymphocyte count. All the patients received NSPT using hand as well as
ultrasonic instrumentation. Participants were given comprehensive oral hygiene instructions that were reinforced
with a recall every week following NSPT.

Statistical Analysis
SPSS v 23 was used for all statistical analysis. A p value of <0.05 was considered statistically significant.

Results:-
The mean age of the participants was 42.6 + 3.26 years. At baseline, the participants had a mean NLR of 2.07 £
0.55. There was no significant difference in white blood cell counts of patients at baseline(p>0.05). Neutrophil
levels differed significantly among individuals at baseline while as the lymphocyte levels were largely consistent.
One month after receiving non-surgical periodontal therapy, the NLR of participants improved to a mean value of
1.37 £ 0.46.

(p=0.04). NLR improved mainly due to a significant reduction in total neutrophil count of patients post receiving
non-surgical periodontal therapy.
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Discussion:-

Diabetes and periodontal disease are co related and contributory. Both elicit similar inflammatory pattern. If left
untreated and unaccounted for, both lead to a cytokine storm that carries pro-inflammatory factors throughout the
body. Periodontitis recently got an undesired distinction of being the sixth complication of diabetes and recent
studies suggest direct connection between these two conditions.

NLR has been found to be higher in patients with diabetes.*>*® Non-surgical periodontal therapy has been typically
found to reduce the local inflammatory burden.”*® This study was conducted to evaluate and analyze the impact of
Scaling and root planing on Neutrophil Lymphocyte ratio in diabetic patients.

Chen et al (2012) in a randomized controlled clinical trial delivered Non-surgical periodontal treatment and
supragingival prophylaxis in known diabetic patients. All participants were reexamined at 1.5, 3, and 6 months after
initial treatment. At each visit, clinical periodontal examinations were conducted and blood samples were taken to
evaluate high-sensitivity C-reactive protein (hsCRP), tumor necrosis factor-a (TNF-a), glycated hemoglobin
(HbALlc), fasting plasma glucose (FPG), and lipid profiles. Both treatment groups had a significantly lower hs-CRP
level after periodontal therapy (P <0.05). These results are consistent with the results of present study in which NLR
improved after delivery of NSPT. Non-surgical periodontal treatment can effectively improve periodontal and
circulating inflammatory status.*®

Yue et al (2020) in a systematic review investigated whether non-surgical periodontal therapy (NSPT) can reduce
systemic inflammatory levels and improve metabolism in patients undergoing haemodialysis (HD) and/or peritoneal
dialysis (PD).* Compared with untreated periodontitis groups, the dialysis patients after NSPT significantly showed
decreased hs-CRP levels at less than or equal to 2 months. No significant difference was found in IL-6 and Alb
levels following NSPT at either the 3- or 6- month follow-ups. These results are in accordance with the present
study. Since the results of our study were concluded at onemonth, long term influence of NSPT over neutrophil
lymphocyte ratio couldn’t be analysed.

In yet another systematic review by Stoica et al (2022), the correlation between periodontitis and diabetes was
underlined.308 articles were identified and 107 were selected.A correlation between advanced periodontitis and
elevated blood C-reactive protein (CRP) levels in patients with type 1 diabetes was found; however, periodontal
treatment did not significantly reduce CRP values, even in the patients with the best response to this treatment. This
finding is to be expected because periodontal disease acts as any other chronic infection or inflammatory process in
the body. Periodontitis produces bacteremia and the host responds with elevated levels of interleukin-6 (1L-6).° The
results of this review are largely consistent with the present study. This finding is to be expected because periodontal
disease acts as any other chronic infection or inflammatory process in the body. Periodontitis produces bacteremia
and the host responds with elevated levels of interleukin-6 (IL-6).

In another systematic review with two meta-analyses conducted by Baeza M. et al. in 2019 indicated that
conventional periodontal treatment, such as SRP, can augment metabolic control and decrease systemic
inflammation in patients with DM type 2 by reducing the serum levels of HbA1c and CRP, respectively.?!

Conclusion:-
Non-surgical periodontal therapy significantly reduces the NLR in diabetic patients. NSPT may augment diabetes
control in patients with Type 2 Diabetes Mellitus.

References:-

1. Eke P.l, Dye B.A., Wei L., Thornton-Evans G.O., Genco R.J. Prevalence of periodontitis in adults in the
United States: 2009 and 2010. J. Dent. Res. 2012;91:914-920. doi: 10.1177/0022034512457373.

2. Kassebaum N.J., Bernabé E., Dahiya M., Bhandari B., Murray C.J., Marcenes W. Global burden of severe
periodontitis in 1990-2010: A systematic review and meta-regression. J. Dent. Res. 2014;93:1045-1053.
doi: 10.1177/0022034514552491.

3. Preshaw, P. M., Alba, A. L., Herrera, D., Jepsen, S., Konstantinidis, A., Makrilakis, K., & Taylor, R. (2012).
Periodontitis and diabetes: a two-way relationship. Diabetologia, 55(1), 21-31. https://doi.org/10.1007/s00125-
011-2342-y

941


https://doi.org/10.1007/s00125-011-2342-y
https://doi.org/10.1007/s00125-011-2342-y

ISSN: 2320-5407 Int. J. Adv. Res. 10(07), 939-942

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

O'Dowd LK, Durham J, McCracken GI, Preshaw PM. Patients' experiences of the impact of periodontal
disease. J Clin Periodontol. 2010;37:334-339. doi: 10.1111/j.1600-051X.2010.01545.x.

Pihlstrom BL, Michalowicz BS, Johnson NW. Periodontal diseases. Lancet. 2005;366:1809-1820.
doi: 10.1016/S0140-6736(05)67728-8.

Salvi GE, Carollo-Bittel B, Lang NP. Effects of diabetes mellitus on periodontal and peri-implant conditions:
update on associations and risks.J Clin  Periodontol. 2008;35:398-409.  doi: 10.1111/j.1600-
051X.2008.01282.x.

Khader YS, Dauod AS, El-Qaderi SS, Alkafajei A, Batayha WQ. Periodontal status of diabetics compared with
nondiabetics: a meta-analysis. J Diabetes Complicat. 2006;20:59-68. doi: 10.1016/j.jdiacomp.2005.05.006.
Mealey BL, Ocampo GL. Diabetes mellitus and periodontal disease. Periodontol 2000. 2007;44:127-153.
doi: 10.1111/j.1600-0757.2006.00193.x.

Shoelson SE, Lee J, Goldfine AB. Inflammation and insulin resistance. J Clin Invest. 2006;116:1793-801.
doi: 10.1172/JC129069.

Shoelson SE, Lee J, Goldfine AB. Inflammation and insulin resistance. J Clin Invest. 2006;116:1793-801.
doi: 10.1172/JC129069.

Sanz M., Beighton D., Curtis M.A., Cury J.A., Dige I., Dommisch H., Ellwood R., Giacaman R.A., Herrera D.,
Herzberg M.C., et al. Role of microbial biofilms in the maintenance of oral health and in the development of
dental caries and periodontal diseases. Consensus report of group 1 of the joint EFP/ORCA workshop on the
boundaries between caries and periodontal disease. J. Clin. Periodontol. 2017;44(Suppl. 18):5-11.
doi: 10.1111/jcpe.12682.

Benrachadi, L., Mohamed Saleh, Z., &Bouziane, A. (2019). L’impact de la thérapeutiqueparodontale sur
I’équilibre de diabéte: revue systématique [The impact of periodontal therapy on the diabetes control: A
systematic review]. Presse medicale (Paris, France: 1983), 48(1 Pt 1), 4-18.
https://doi.org/10.1016/j.1pm.2018.12.002

Teshome, A., &Yitayeh, A. (2016). The effect of periodontal therapy on glycemic control and fasting plasma
glucose level in type 2 diabetic patients: systematic review and meta-analysis. BMC oral health, 17(1), 31.
https://doi.org/10.1186/s12903-016-0249-1

Mertoglu, C., &Gunay, M. (2017). Neutrophil-Lymphocyte ratio and Platelet-Lymphocyte ratio as useful
predictive markers of prediabetes and diabetes mellitus. Diabetes & metabolic syndrome, 11 Suppl 1, S127—
S131. https://doi.org/10.1016/j.dsx.2016.12.021

Demirtas L, Degirmenci H, Akbas EM, et al. Association of hematological indicies with diabetes, Impaired
glucose regulation and microvascular complications of diabetes. Int J Clin Exp Med 2015;8(7):11420-7. [14]
Lou M, Luo P, Tang R, et al. Relationship between neutrophil-lymphocyte ratio and insulin resistance in newly
diagnosed type 2 diabetes mellitus patients. BMC EndocrDisord2015;15:4-9.

Gheorghe DN, Popescu DM, Salan A, Boldeanu MV, lonele CM, Pitru A, Turcu-Stiolica A, Camen A, Florescu
C, Rogoveanu I, Surlin P. Non-Surgical Periodontal Therapy Could Improve the Periodontal Inflammatory
Status in Patients with Periodontitis and Chronic Hepatitis C. J Clin Med. 2021 Nov 13;10(22):5275. doi:
10.3390/jcm10225275. PMID: 34830557; PMCID: PMC8619210.

Chen, L., Luo, G., Xuan, D., Wei, B., Liu, F., Li, J., & Zhang, J. (2012). Effects of non-surgical periodontal
treatment on clinical response, serum inflammatory parameters, and metabolic control in patients with type 2
diabetes: a randomized study. Journal of periodontology, 83(4), 435-443.
https://doi.org/10.1902/jop.2011.110327

Yue, H., Xu, X., Liu, Q. et al. Effects of non-surgical periodontal therapy on systemic inflammation and
metabolic markers in patients undergoing haemodialysis and/or peritoneal dialysis: a systematic review and
meta-analysis. BMC Oral Health 20, 18 (2020). https://doi.org/10.1186/s12903-020-1004-1

Stoica, S.A.; Valentini, G.; Dolci, M.; D’Agostino, S. Diabetes and Non-Surgical Periodontal Therapy: What
Can We Hope for? Hygiene 2022, 2, 85-93. https://doi.org/10.3390/hygiene2020007

Baeza, M.; Morales, A.; Cisterna, C.; Cavalla, F.; Jara, G.; Isamitt, Y.; Pino, P.; Gamonal, J. Effect of
periodontal treatment in patients with periodontitis and diabetes: Systematic review and meta-analysis. J. Appl.
Oral Sci. 2020, 28, €20190248.

942


https://doi.org/10.1016/j.lpm.2018.12.002
https://doi.org/10.1186/s12903-016-0249-1
https://doi.org/10.1016/j.dsx.2016.12.021
https://doi.org/10.1902/jop.2011.110327
https://doi.org/10.1186/s12903-020-1004-1
https://doi.org/10.3390/hygiene2020007

