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Summary

Background: Periodontitis is a chronic inflammatory disease with local and systemic implications.
Evidence suggests consistent hematologic changes associated with periodontitis. Our aim was to
critically appraise the available evidence on hemogram, leukogram and thrombogram alterations in
otherwise healthy patients suffering from periodontitis when compared to controls.

Methods: For this systematic review (SR), we searched MEDLINE, Web of Science, EMBASE and The
Cochrane Library (CENTRAL) for studies published up to June 2020. Both observational and
interventional studies with baseline standard hematologic levels were included. Outcomes of interest
were baseline hemogram, leukogram and thrombogram values and the impact of periodontitis treatment
on these outcomes. Upon risk of bias assessment, data extraction both qualitative and quantitative
(standardised mean differences MD) analyses were performed. Random-effects meta-analyses were
performed to provide pooled estimates. PRISMA guidelines were followed (PROSPERO reg:
CRD42020164531).

Findings: A total of 45 studies, 8 intervention and 37 case-control, were identified after the final search
of 3012 titles. Following quality assessment, 43 articles were deemed as of low risk of bias whilst two
manuscripts with moderate risk. Meta-analyses confirmed that periodontitis was associated with both
white and red cells lineages. Severe chronic periodontitis was associated with greater White Blood Cells
count (WBC) (SMD of 0.53, 95% CI 0.26-0.79) when compared to controls. Patients with periodontitis
were associated with higher number of neutrophils (MD of 7.16%, 95% CI: 5.96-8.37) and lower Mean
Platelet Volume (MD of 0.30 fL, 95% CI: 0.49 —-0.10) than healthy participants. Nonsurgical periodontal
treatment (NSPT) was associated with a decrease in WBC levels (WMD of 0.28 10%/L, 95% CI -0.47 —
-0.08) in patients suffering from chronic periodontitis.

Interpretation: Periodontitis is associated with hematologic changes (SORT A recommendation). Higher
WBC, neutrophils, erythrocyte sedimentation rate and lower MPV levels are the most common blood
counts findings. The association between periodontitis and WBC could be causal in nature. Further
research in assessing whether periodontitis causes circulating blood cells changes and identify the
molecular mechanisms behind these associations are warranted.



Introduction

Inflammation is a key host immune response triggered by a variety of factors including pathogens,
damaged cells and toxic substances *. Cells and humoral changes are initiated by the host when a new
inflammatory stimulus is identified. Monitoring body inflammation has over the years been possible
thanks to a variety of cellular and circulating biomarkers 2 among which, White Blood Cells count (WBC)
and erythrocyte sedimentation rate (ESR) are considered both reliable and affordable hematologic
surrogates.

When acute inflammation resolves and a chronic response ensues, important systemic implications can
occur 34 Non-communicable diseases including diabetes and cardiovascular diseases all recognize a
common chronic inflammatory basis. Understanding all inflammatory triggering factors is urgent, which
could in turn affect both the onset and progression of common chronic diseases as well their
complications.

Periodontitis is a major chronic multifactorial inflammatory disease caused by a dysbiotic dental biofilm
5and characterized by a progressive destruction of the periodontium ©. Periodontitis is one of the leading
causes of tooth loss worldwide 78. It is characterized by an exaggerated gingival inflammation with a
distinctive inflammatory cell infiltrate and plethora of proinflammatory mediators which is not only
confined to the gingival tissues but it also has systemic host changes °1°,

Systemic repercussions as a result of periodontitis have been comprehensively explored and revised
1112 hence it is reasonable to hypothesize that such changes might be observed using hematologic
surrogates. A recent systematic review linked periodontitis with a lower levels of red lineage cells
parameters 12 confirming the preliminary observational evidence that altered iron and ferritin levels are
observed in patients with periodontitis when compared to controls 4-18, Similarly patients with
periodontitis appear to present with changes in WBC and platelets numbers 18-21,

The aim of the present systematic review was to undertake a critical appraisal of the available evidence
on hemogram, leukogram and thrombogram alterations in otherwise healthy patients suffering from
periodontitis when compared to controls.

Materials and Methods
Protocol and registration

A protocol was registered in PROSPERO (ID: CRD42020164531) according to the Cochrane Handbook
of Systematic Reviews of Interventions 22 and it is hereby reported according to the PRISMA guidelines
(Appendix S1) 23.

Focused questions and Eligibility criteria
The following PI(E)CO questions were adopted:

1. “Do otherwise healthy patients suffering from periodontitis have altered hemogram, leukogram
and thrombogram levels when compared to controls?”.

2. “Do hemogram, leukogram and thrombogram levels decrease after non surgical periodontal
treatment (NSPT)?”

The review followed these respective PI(E)CO statements:

1. Otherwise healthy patients (Patients — P); Periodontitis (Intervention/Exposure — E); No
Periodontitis (Comparison — C); hemogram, leukogram and thrombogram levels (Outcome —
O) (detailed in Section Data extraction process and data items).

2. Otherwise healthy patients with periodontitis (Patients — P); Non surgical periodontal treatment
(Intervention/Exposure — E); Baseline levels of hemogram, leukogram and thrombogram levels


https://www.crd.york.ac.uk/PROSPERO/display_record.php?RecordID=164531

(Comparison — C); post-treatment hemogram, leukogram and thrombogram levels (Outcome —
O) (detailed in Section Data extraction process and data items).

Studies were deemed eligible for inclusion based on the following criteria:

a) Observational (cross-sectional case-control) studies reporting hemogram, leukogram and
thrombogram levels of periodontitis and not-periodontitis individuals;

b) Interventional studies (randomized controlled trials, [RCTs] and controlled clinical trials [CCTs])
reporting on hemogram, leukogram or thrombogram levels changes after periodontal treatment
in patients with periodontitis;

¢) Only studies including a clear periodontitis case definition;

d) Only studies with clear reporting of hematologic levels (hemogram, leukogram and
thrombogram);

e) Studies only including patients with periodontitis but no other co-morbidities.

Interventional studies may be included to address the PI(E)CO 1 if they provided data comparing
periodontitis and non-periodontitis patients. Only interventional studies accounted to address PI(E)CO
2.

Search strategy

Detailed search strategies were conducted on the following databases: Pubmed, MEDLINE,
CENTRAL [The Cochrane Central Register of Controlled Trials], Web of Science until June 2020. The
following search syntax was used: “(periodontitis OR gingivitis OR periodontal health OR (periodontal
diseases [MeSH])) AND (Hematologic Tests [MeSH] OR Blood Cell Count OR Erythrocyte Count OR
Leukocyte Count OR Platelet Count OR Blood Coagulation Tests OR International Normalized Ratio
OR Partial Thromboplastin Time OR Thrombelastography OR Prothrombin Time OR Thrombin Time
OR Whole Blood Coagulation Time OR Blood Grouping and Crossmatching OR Blood Sedimentation
OR Bone Marrow Examination OR Erythrocyte Aggregation OR Erythrocyte Indices OR Fibrin Clot
Lysis Time OR FIGLU Test OR Hematocrit OR Hemoglobinometry OR Osmotic Fragility OR Platelet
Function Tests OR Bleeding Time OR Clot Retraction OR Mean Platelet Volume OR Platelet Count
OR Schilling Test OR ferritin)”. No restrictions to publication year or language were applied. Grey
literature was searched through appropriate databases and registers. Four periodontology journals
were hand-searched (Journal of Clinical Periodontology, Journal of Periodontology, Periodontology
2000, Journal of Periodontal Research) to identify any additional articles. Authors were contacted
when necessary to provide additional data and/or clarification on their reports.

Study selection

Study selection was assessed independently by two investigators (JB and VM), who performed the
assessment of titles and/or abstracts of retrieved studies. Interexaminer reliability following full-text
assessment was computed (kappa statistics) and any disagreements were resolved by discussion with
a third author (SBH).

Data extraction process and data items

Electronic data extraction included patients and study characteristics, first author’'s name, study design,
publication year, country, inclusion and exclusion criteria, periodontitis case definition, mean age, the
number of participants, gender, smoking habits, hematologic values. All data were independently
extracted by two reviewers (VM and JB).

In this respect to consistency, the values were presented in the following unit of measures: WBC,
Neutrophils, Lymphocytes, Monocytes, Eosinophils, Platelets as 10%/L; the percentage of Neutrophils,



Lymphocytes, Haematocrit and Red Cell Distribution Width (RDW); RBC as 10%mcL; Mean

corpuscular volume (MCV) and Mean Platelet Volume (MPV) as fL; Haemoglobin and Mean
Corpuscular Haemoglobin Concentration (MCHC) as g/dL; Mean Corpuscular Haemoglobin (MCH) as
pg; ESR as mm/h; Serum Iron (ug/dl) and Ferritin (ng/ml).

Regarding the exposure, we found multiple case definitions for periodontitis. A lack of consistency on
the case definitions hampered the assessment and interpretation of data. Studies were sub-grouped
according to: 1) a confident or non-confident case definition of periodontitis based on previously
reported criteria 24 and 2) reporting established periodontitis case-definitions (European Federation of
Periodontology and/or American Academy of Periodontology) other case definitions-

Confident case definitions of periodontitis were as follows: generalized chronic periodontitis (at least
30% sites with clinical attachment loss (CAL) = 4mm) 25; at least two sites on different teeth with CAL
6mm and at least one site with probing pocket depth (PPD) 4mm (CDC/AAP periodontitis definition) 25;
interdental CAL is detectable at = 2 non-adjacent teeth, or buccal or oral CAL 23 mm with pocketing >3
mm is detectable at 22 teeth 27; at least five sites with CAL=6mm. For non-confident case definitions,
the following reported criteria were considered: community periodontal index of treatment need (CPITN)
score 3/4 in at least one quadrant; ‘Alveolar bone loss’ without other measurements of PPD/ CAL,;
unclear diagnostic criteria for periodontitis.

Risk of bias (RoB)

The Newcastle-Ottawa (NOS) Scale for case-control and cohort studies was used by one calibrated
reviewer appraising evidence from case-control and cross-sectional studies (SBH). For calibration
purposes, a random sample of 10 studies was assessed and reassessed 2 days later (agreement of
0.96). Studies with 7-9 stars were deemed as of low RoB, studies with 5-6 stars of moderate RoB, whilst
studies with less than 5 stars were deemed of high RoB. Any dispute was resolved by discussion with
a second author (JB). For interventional studies, the ROBINS-I tool (Risk Of Bias In Non-randomized
Studies - of Interventions) 28,

Quantitative analyses

For continuous data, mean values and standard deviations (SD) were used and analysed with standard
mean differences (MD) and 95% confidence intervals (Cls). The unit of measurements were
standardized and converted appropriately as above mentioned. If median and interquartile range were
reported in the selected studies, mean and SD were calculated using a previously reported formula 2°.
In the present analysis, reported data were pooled, irrespective of the individual case definition.
Subgroup meta-analysis estimates were pooled using DerSimonian-Laird random-effects strategy 3°.

We used the R version 3.4.1 to calculate estimates through DerSimonian-Laird random-effects model
30, as previously described 31. All random-effects meta-analysis and forest plots were performed using
‘meta’ package 3. Using I? index and Cochrane’s Q statistic we inspected statistical heterogeneity
(p<0.1), and X2 test calculated overall homogeneity 22. All tests were two-tailed, with alpha set at 0.05.
Further, forest plots provide the weight percentage given to each study. For meta-analysis including 10
or more studies, we analysed publication bias 22. Overall ES estimates were reported with 95% CI.

We have conducted a first sensitivity analysis to explore the influence of using a MD approach (which
allows clinical interpretation of data) versus employing a ratio of means (RoM) approach (permits direct
interpretation as a percent difference between cases and controls and attenuates eventual
heterogeneity withing the estimates) 32-3,

Then, a priori sensitivity analyses were defined when studies with moderate and high RoB were
examined in the pooled estimates, as well meta-regression was performed towards the influence of
smokers present in the sample (through the ratio of smokers Periodontitis/Non-Periodontitis) and the



gender ratio (M/W ratio). Further, studies separating non-severe from severe periodontitis cases were
used to compare blood levels and hence to infer the influence of severity.

We employed the Strength of Recommendation Taxonomy (SORT) to appraise the strength and quality
of the evidence 36.

Results
Study selection

The search strategy retrieved 6107 possibly relevant publications. After duplicates removal, 3197
manuscripts were examiner and 2860 were excluded after titles and/or abstracts review. Out of the 158
remaining articles assessed for full text search/eligibility, 114 articles were further excluded (Appendix
S2). A total of 37 case-control studies and 8 intervention trials were included for qualitative and
guantitative synthesis (Figure 1). Good inter-examiner reliability at the full-text screening was recorded
(kappa score =0.915, 95% CI: 0.929-0.943).

Studies characteristics

The systematic review identified 37 case-control studies 14-16.18-21.37-66 gnd 8 intervention studies 6774
from fifteen different countries, across Asia, Europe and America (Appendices S3). A total of 11,368
participants were included in this review. Quantitative observational analyses included 4,228 healthy
individuals and a total of 3,329 patients with periodontitis (subcategorised as 1,920 suffering from
chronic and 1,449 from aggressive form). In the comparison of delta values of WBC (before and after
periodontal treatment), a total of 254 patients from 8 intervention trials were included. When assessing
the impact of severity of periodontitis on hematologic changes, 2878 patients were included in total,
1820 with non-severe CP and 1058 with severe. In three studies 385766 ysing a specific periodontitis
case definition (CPITN) healthy and mild periodontitis cases were grouped as a single category, hence
in our analyses we included patients with moderate or severe periodontitis compared with the rest.

Thirty-five studies presented with low RoB (22 with 9/9, 10 with 8/9 and 3 with 7/9 scores) (Appendix
S4). Only two manuscripts presented moderate risk of bias with an overall score of 6/9. The main reason
for bias arose from the representativeness of the cases. The majority of articles adopted an adequate
periodontitis case definition (97.3%, n=36) and control participants (91.9%, n=34) whilst a considerable
number of studies failed to include representative samples (46.1%, n=13). When assessing
comparability of cases and controls of design or analysis, ascertainment of exposure, method of
ascertainment for cases and controls and non-response rate, all article presented low RoB (100.0%,
n=43). Eight intervention trials presented low risk of bias according to the ROBINS-I tool (Appendix S5).

Effect of Periodontitis and its treatment on Circulating Blood Cells

Firstly, RoM approach (versus MD approach) presented no potential added-value at least in terms of
heterogeneity and inference as confirmed in the first sensitivity tests for periodontitis, chronic
periodontitis and aggressive periodontitis (Appendix S6). Hence, we proceeded with interpretation of
the estimates provided by the MD approach.

In our analysis, periodontitis was associated with an increased count of white cells (SMD of 0.89, 95%ClI
0.72-1.05) (Figure 2) and Neutrophils (SMD of 0.76, 95%CI 0.57—-0.95) (Table 1) and high level of
heterogeneity (75.4% and 72.1%, respectively) (Appendices S7 and S9). When assessing the red cells
panel, patients with periodontitis exhibited reduced RBC, haemoglobin, haematocrit, MCV, MCH
surrogates, but not ESR that was elevated (Table 1). There were no differences in the thrombogram
panel.



We then analysed separately according to the type of periodontitis. Chronic periodontitis was associated
with an average higher count of white cells (SMD of 1.01, 95%CI 0.73-1.29) and Neutrophils (SMD of
0.80, 95%CI 0.47-1.13) and high level of heterogeneity (80.3% and 76.5%, respectively) (Appendices
S7-S17). Further, patients with chronic periodontitis exhibited reduced RBC, haemoglobin, haematocrit,
MCH, MCHC levels. In particular, periodontitis was linked to reduced Haematocrit (MD of -0.39%, 95%
Cl -0.58 - -0.20) and higher ESR (MD of 2.30 mm/h, 95% CI 1.25-3.36) values when compared to
healthy individuals (Appendices S18-S32). No differences in platelet counts were reported (Appendix
S33).

When patients with aggressive periodontitis were analysed, similar results were observed: increased
WBC (SMD of 0.60 10%L, 95% CI 0.50—-0.69) and Neutrophils counts (SMD of 0.75 10%/L, 95% CI 0.52—
0.97) (Appendices S7-S17). Similar red cells lineages profiles were observed in patients with aggressive
periodontitis when compared to healthy controls (decreased haematocrit, MCV and MCH levels)
(Appendices S18-S32).

Lastly when thrombogram panels were compared, patients with aggressive periodontitis were
associated with lower MPV values (SMD of -0.30 fL, 95% CI -0.49 — -0.10) when compared to healthy
controls (Appendices S35).

In the secondary analysis of hematologic changes within patients with periodontitis and according to
disease severity, the meta-analysis confirmed that patients with severe periodontitis had higher WBC
(SMD of 0.53, 95% CI 0.26-0.79) and in particular Neutrophils (SMD of 0.40, 95% CI 0.38-0.42) when
compared to cases with moderate disease (Appendix S36-38).

Lastly, when intervention trials were appraised, nonsurgical periodontal therapy was associated with a
consistent decrease in WBC (WMD of -0.39 10%L, 95% CI -0.65 — -0.12) (Figure 3, Table 4 and
Appendices S39).

Publication bias was assessed in all meta-analyses (Tables 1-3). Overall articles reporting on platelets
changes were affected by publication bias (p=0.009) as well as neutrophils when assessed in patients
with chronic periodontitis (p=0.004). Meta-regression analysis confirmed the influence of M/W ratio on
WBC (Estimate=0.5, p=0.0112), but not for RBC (Estimate=-0.17, p=0.1896) and platelet counts
(Estimate=24.29, p=0.0982). Also, the presence of smokers had no significant influence for WBC
(Estimate=0.22, p=0.4229), RBC (Estimate=0.10, p=0.2492) and Platelet levels (Estimate=3.76,
p=0.8637).

Lastly meta-analyses of studies according to the case definitions of periodontitis threshold were
performed (Appendix S40). The assessment revealed potential sources of bias particularly the suitability
of case definition for cases and controls. Non-confident case definitions of periodontitis confirmed to be
a source of variability and heterogeneity when compared with confident definitions. Analysis using
confident case definitions from the EFP and/or AAP resulted in lower heterogeneous results.

Using the SORT recommendation we concluded that periodontitis is strongly associated with
hematologic changes (SORT A) 36,

Discussion

This systematic review supports a consistent association of periodontitis with hematologic changes.
The quantitative analysis provided by observational studies revealed that periodontitis is linked to higher
WBC (with particular increase of neutrophils) and a decrease of some erythrocyte and platelet lineages.
When interventional evidence was appraised, non surgical periodontal treatment was associated with
a decrease in WBC.

Our results are consistent with previous reviews although previous reports were aimed at assessing
only indirectly the impact of periodontitis on circulating white cells 137577 |n addition to this, the present



review included considerably higher humber of studies, focused on more blood cells and reports on
outcome changes before and after periodontal treatment, which may be seen as novel.

The increase of WBC, Neutrophils and ESR observed in this review portrays the inflammatory response
of the body to an infection of periodontal cause, endorsing the role of periodontitis as an inducer of
inflammation. These surrogates are widely accepted markers of systemic inflammation in
cardiovascular disease 78 and diabetic patients 7°. Elevated WBC counts were found to be a risk factor
for coronary heart disease, ischemic stroke incidence and cardiovascular disease mortality in
Americans &, Elevated WBC levels and chronic inflammation may also contribute to the development
of macro- and microvascular complications in diabetes 8. Inflammation is therefore consistently
established as key to the development and complications of cardiovascular diseases and diabetes 8283,
Comprehensively, the inflammatory response towards periodontal infection acquires particularly
relevance in systemically undermined patients with non-communicable diseases because the enduring
of a chronic low-grade inflammation might put these particular patients at risk, namely endothelial
dysfunction 848, stroke events 87:88, or even uncontrolled glycemia in diabetic patients 8°.

A variety of mechanisms could explain the association between periodontitis and increased WBC and
neutrophils. The gingival inflammation response is characterised by a dense inflammatory infiltrate rich
in leucocytes which could in turn be damped into the systemic circulation 90-92, Alternatively, the local
continuous inflammatory and bacterial interplay could stimulate the bone marrow in producing
chronically higher number of inflammatory cells %. Further, periodontal bacteria could invade the
periodontal tissues via the ulcerated epithelium, and trigger a systemic response to counteract any
detrimental effect.

Further confirmation of a possible causal link between periodontitis and leucocytes count comes from
the evidence appraised on intervention studies pointing to a consistent reduction of WBC after basic
periodontal treatment. Treatment of periodontitis which results in resolution of the local inflammatory
response might also alleviate the chronic cellular inflammatory changes. However, these results should
be still interpreted with caution because of the limited sample size and methodological discrepancies of
clinical studies included.

In this review we also attempted to provide estimates of association between periodontitis and
hematologic changes using older case definitions of periodontitis (chronic vs aggressive forms). This
review confirmed that both forms of disease were associated consistently with similar hematologic
changes. This is in contrast with the past efforts suggesting that the aggressive forms of periodontitis
did present with distinct inflammatory cells profiles °°, mainly focusing on the function of neutrophils.
Altered chemotaxis or phagocytosis had been advocated as plausible mechanisms linked to destruction
of the periodontal tissues %°. This apparent contradiction is based on the fact that our review only
focused on the number of cells rather their function. Further studies should be implemented to
investigate the specific functional patterns of inflammatory cells observed in periodontitis patients when
compared to controls.

This review revealed that diagnosis of periodontitis was also associated with the decrease of red cells
lineages, in agreement with recent reviews 1377, Nevertheless, both previous reviews focused mainly
on studies including only male participants. It is well established the notion that chronic inflammation
affecting negatively red cell numbers and morphology. This is elsewhere referred to anaemia of chronic
inflammation %%, The systemic inflammatory process subsequent to the gingival bacterial burden
could impact on the processes of erythropoiesis and red cells life span. This type of anaemia also
displays impaired iron trafficking and iron availability °7, though our results do not support this
association possibly due to the shortage of available studies 7.

Lastly when assessing the impact of periodontitis on platelet lineages, a recent study reported increased
platelet count in severe chronic periodontitis cases 8. Our review did not confirm consistent platelet
alterations although MPV was increased in patients with aggressive periodontitis when compared to
healthy individuals. A reactive thrombocytosis subsequent to increased hepatic thrombopoietin could
represent one of the mechanisms explaining these associations 9°-101, Interestingly, platelets share a



common differentiation pathway with WBC 102104 gnd the same mechanism explaining higher
leucocytes numbers could be responsible of low platelets. Nevertheless, considering the low humber of
studies that were used to explore this analysis, future studies are warranted to clarify this association.

Strengths and Potential Limitations

Despite the comprehensive approach undertaken in this review to appraise all evidence linking
periodontitis and hematologic changes, some limitations should be reported. Firstly, the high level of
heterogeneity observed in some of the reported estimates limits the validity and generalizability of
guantitative analyses. Nevertheless, sensitivity analysis confirmed that even a RoM approach did not
attenuate heterogeneity of the estimates. The lack of consistency on the periodontitis case definition
did not allow for more robust analyses of the extent and severity of periodontitis with all blood hallmarks.
Sensitivity analyses were therefore performed confirming the interpretation of results from the main
meta-analyses. Future studies should include up-to-date case definitions as well as more detailed data
concerning the extent and severity of periodontitis 27.

Second, we should point out that evidence from observational studies included in this review would only
inform on the nature of the association between periodontitis and hematologic changes without
confirming causality. The analysis of intervention studies however confirmed a possible reversible effect
of periodontitis on WBC/neutrophils. Even considering the fact that the multiplicity of intervention types
in the included NRSI may contribute to increase the level of bias, this fact did not prevent the results
obtained having been completely homogeneous. Notwithstanding, we should carefully interpret this
result, since the comparison derived from baseline versus post-intervention data. Hence, randomized
controlled trials are warranted to confirm this result in a more consistent design methodology.

Publication bias was detected on platelets and neutrophils changes in chronic periodontitis affecting the
quality of evidence and, therefore, we must interpret carefully the results for these markers.

Conclusion

Periodontitis increases WBC counts and periodontal treatment mitigates this effect. This is consistent
with the notion that periodontitis causes a reversible state of systemic inflammation.
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Figure and Table legends
Figure 1: PRISMA Flow diagram.

Figure 2: White Blood Cells count (WBC) (10°%L) of No Periodontitis versus Periodontitis individuals.
Subgroup analysis according to the presence of chronic or aggressive periodontitis.

Figure 3: White Blood Cells count (WBC) (10°%L) of baseline values (control) versus follow-up of CP
patients after Nonsurgical Periodontal Treatment.

Table 1: Summary of quantitative estimates of meta-analyses when comparing hematologic changes
in patients with periodontitis versus controls.

Table 2: Summary of quantitative estimates of meta-analyses when comparing hematologic changes
in patients with chronic periodontitis versus controls.

Table 3: Summary of quantitative estimates of meta-analyses when comparing hematologic changes
in patients with aggressive periodontitis versus controls.

Table 4: Summary of quantitative estimates of meta-analyses when comparing non-severe versus
severe chronic periodontitis leukogram levels, and the influence of nonsurgical periodontal treatment
efficacy on white blood cells levels.



