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Anaemia

Anaemia is a worldwide health problem that affects both the developed and developing world
with far ranging effects on health of people including socio-economic burdens (Domenica
Cappellini and Motta, 2015). Anaemia is a condition where circulating red blood cells (RBC)
and their ability to transport oxygen are not sufficient to meet the physiological needs of the
body (WHO, 2011). Anaemia may also be defined by lower-than-normal haemoglobin
concentrations. The erythrocyte count could be misleading in making a diagnosis as is the case
in instances of microcytic anaemia. Thalassaemia is an example of this phenomenon where
erythrocyte counts are elevated (Chulilla, Colas and Martin, 2009). Anaemia is diagnosed if
the haemoglobin concentration in the blood is below 13 g/dL in men or 12 g/dL in women.
These rules are not applicable to infants, children, and pregnant women. The World Health
Organization (WHO) criteria is commonly accepted but varying values have been proposed
based not only on sex, but ethnicity as well (Chulilla, Colas and Martin, 2009; Beutler and
Waalen, 2006). Anaemia is one of the leading causes for medical visits due to its high
prevalence in adolescents, women, and the elderly, particularly in the presence of malnutrition.
Anaemia is also a manifestation of other disease processes, and it may well be the first evidence
detected in routine full blood counts (FBC) (Chulilla, Colas and Martin, 2009).

Anaemia of chronic disease (ACD) is also known as anaemia of inflammation. Globally this is
the second most prevalent form of anaemia, as it may be seen in a multitude of conditions
(Table 1) (Cullis, 2013).

) _ Auto-immune - _ »
Infection Malignancy - Renal condition Cardiac condition
condition
) ) Rheumatoid Chronic renal Chronic heart
Viral Solid tumours o ) )
arthritis failure failure
) Haematological SLE and related
Bacterial ) -
malignancy conditions
Parasitic Vasculitis
Fungal Sarcoidosis
Inflammatory
bowel disease

Table 9: (Cullis, 2013)
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Inflammation has the ability to mimic certain attributes of iron deficiency anaemia. This is due
to the inflammatory process inhibiting the utilization of iron stores of erythropoiesis (Greer et

al., 2013).

Patients with ACD typically present with low levels of serum iron and this is mediated by the
hormone, hepcidin. This polypeptide hormone is synthesized in the liver, and it regulates iron
balance and transport. Hepcidin synthesis is increased by cytokines associated with
inflammation, specifically interleukin (IL) 6. Hepcidin binds to forroportin and blocks iron
transport from macrophages and hepatocytes. There is also simultaneous downregulation of
iron absorption by duodenal enterocytes. The combined effect results in a state of “functional
iron deficiency”. The natural response of increasing the synthesis of erythropoietin (EPO) is
dampened in ACD, which is most likely controlled by increased levels of tumour necrosis
factor alpha (TNF-o) and IL-1. There is also a concurrent reduction in EPO-regulated
differentiation and proliferation of proerythroblasts (Cullis, 2013). ACD can present as either
microcytic or normocytic (Chulilla, Colas and Martin, 2009; Weiss, 2002).

Connection between periodontal disease and anaemia

Periodontitis is a chronic inflammatory disease with the potential to affect multiple systems
and processes. The strength of the association between periodontal disease and systemic
disease varies. Periodontitis that is not managed contributes to increased levels of serum
proinflammatory cytokines such as IL-6, IL-1, TNF-a in addition to C-reactive protein (CRP)
and reactive oxygen species. Entry of periodontal pathogens into the circulation along with
their virulence factors can also contribute to systemic inflammation. This occurs due to
pathways mediated by oxidative stress being activated (Preshaw et al., 2020). These cytokines

are also implicated in the aetiopathogenesis of ACD as previously mentioned
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Associations between periodontitis and the following:

e Atherosclerotic cardiovascular disease
e Diabetes

e Adverse pregnancy outcomes

e Respiratory disease

e Chronic kidney disease

e Rheumatoid arthritis

e Cognitive impairment

e Obesity

e Metabolic syndrome

e Cancer

Table 10:(Chapple and Genco, 2013; Sanz and Kornman, 2013; Linden and Herzberg, 2013; Tonetti and Van Dyke, 2013;
Winning and Linden, 2015)

Increased serum levels of C-reactive protein, acute phase reactants and biomarkers of oxidative
stress are proof of the chronic inflammation that occurs as a result of periodontitis (Table 2)
(Chapple and Genco, 2013). Is it then not feasible to deduce that persistent chronic

inflammation stemmed from periodontitis can result in ACD?

As far back as 1968, Lainson et al. (1968), questioned whether anaemia was a systemic
causative factor for periodontitis (Lainson, Brady and Fraleigh, 1968). Perhaps the question
should have been; is periodontitis a causative factor for anaemia? Or is there perhaps even a

bidirectional relationship between periodontitis and anaemia, as is the case with diabetes?

Hutter et al. (2001), evaluated a total of 152 individuals in their study. Study participants were
either diagnosed with severe or moderate periodontitis. Of the 152 individuals, there were 42
control patients. Several erythrocyte parameters were obtained from specimens collected. It
was found that patients with periodontal disease presented with decreased haematocrit,
haemoglobin, red blood cell (RBC) counts, and their erythrocyte sedimentation rates were

increased (Hutter et al., 2001).

Enhos et al. (2009), studied the risk of iron deficiency anaemia being a risk factor for

periodontitis. This was done by comparing anaemic female patients with healthy female
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patients with similar gingival indices. All study subjects received a “gingival improvement
session”, which included scaling and root planing of any pocket >4mm. Haematological and
periodontal indices were recorded at baseline and 3 month recalls. Their findings indicated that

iron deficiency anaemia was not a direct risk factor for periodontitis (Enhos et al., 2009).

Gokhale et al. (2010), examined 60 male individuals of which 30 individuals were diagnosed
with severe periodontal disease. RBC parameters were scrutinized. Decreased haematocrit,
erythrocyte and haemoglobin was found in patients diagnosed with periodontitis compared to
healthy individuals(Gokhale, Sumanth and Padhye, 2010).

In 2010 Naik et al. (2010), performed a pilot study to determine if ACD was associated with
periodontitis. Their study group consisted of males only and included individuals diagnosed
with generalised chronic/aggressive periodontitis. It was found that haematological values
associated with RBC and iron were significantly decreased in individuals with periodontitis
(Naik et al., 2010).

A six month follow up study with a total of 100 male participants made of up 50 individuals
with periodontitis and 50 individuals with a healthy periodontium. RBC parameters were
recorded and assessed at baseline and six months following non-surgical periodontal treatment
(NSPT). The results of their study indicate that periodontitis can lead to ACD and that NSPT
can positively influence the anaemic condition in patients with periodontitis (Patel, Shakir and
Shetty, 2014a).

Patients with iron deficiency anaemia and periodontitis tend have more periodontal destruction
when compared to patients with periodontitis only. These results are from a cross sectional
study involving 82 subjects divided into 4 groups. The 4 groups were divided as follows:

5. Control group (22 patients)

6. Periodontally healthy patients with iron deficiency anaemia (20 patients)

7. Patients with chronic periodontitis (20 patients)

8. Chronic periodontitis with iron deficiency anaemia (22 patients)(Chakraborty et al.,

2014b)

These results are promising but a limiting factor is the small sample size utilized.
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Khan et al., examined 80 healthy male patients divided in 4 groups, comprising a control group,
mild periodontitis, moderate periodontitis, and severe periodontitis. Blood tests measuring total
erythrocytes, haemoglobin, PCV, MCV, MCH, MCHC were evaluated. It was found that there
was a substantial reduction in RBC parameters with increase in the degree of periodontal
disease (Khan et al., 2015).

A recent review by Franca et al., titled “Comparative analysis of blood parameters of the
erythrocyte lineage between patients with chronic periodontitis and healthy patients: Results
obtained from a meta-analysis™ highlights an association of reduced haemoglobin, circulating
RBC'’s, haematocrit, MCH, MCHC in patients with chronic periodontitis (Franca et al., 2019).
A limitation of this review is that only patients with chronic periodontitis had been included.
There is no longer a differentiation between chronic and aggressive periodontitis. The disease
IS now seen as a single entity. This is according to the AAP/EFP 2017 classification (Caton et
al., 2018). Therefore there is a possibility that many studies were excluded from this review as

aggressive periodontitis was excluded.

A recent systematic review by Bhanushali et al., 2021 questioned the efficacy of periodontal
therapy on the anaemic status of chronic periodontitis patients. An oddity is that they focused
on chronic periodontitis, but as previously mentioned, there is no longer a distinction between
chronic and aggressive periodontitis according to the new periodontal classification. Their
inclusion criteria for periodontitis patients was >30% of teeth of teeth with PDD of >4mm. An
assumption cannot be made that there is more systemic inflammation from “generalized stage
1/2, grade A/B periodontitis” compared to “localized stage 3/4, grade B/C periodontitis
(“chronic generalized periodontitis” compared to “localized aggressive periodontitis” -
according to the old classification). Therefore this systematic review will focus on all cases of

periodontitis presenting with anaemia.
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Registration

The protocol will be registered with the Cochrane Collaboration.

Rationale

Periodontitis and ACD share a common aetiopathogenesis. Treating periodontitis reduces
overall systemic inflammation and in turn improves anaemia outcomes by treating the

underlying inflammatory condition.

Objectives

To determine if non-surgical periodontal therapy improves anaemia indices / anaemic status

by treating the underlying inflammatory condition

Question

Does NSPT improve anaemic status of patients with periodontitis compared to usual care?

Methods

This protocol is compiled using the Preferred Reporting Items for Systematic reviews and
Meta-Analyses for Protocols 2015 guidelines (PRISMA-P) (Moher et al., 2016).

A search of the literature will be performed to accumulate studies for the systematic review.
The gathered studies will be evaluated for relevance and eligibility. Data extraction from
selected studies will be further assessed for the quality of the methodology. Evidence

synthesis will then be performed, and a report will be compiled.
Eligibility criteria

Population, Intervention, Comparison, Outcome (PICO)
e Population: Patients diagnosed with periodontitis and anaemia
e Intervention: Non-surgical periodontal therapy
e Comparison: Usual care

e QOutcome: Improvement in anaemic status
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Inclusion criteria

1. Various studies will be considered for this systematic review. These include randomised

control trials (RCTs) and primary experimental studies.

2. All patients diagnosed with periodontitis and anaemia will be included

Criteria for diagnosis of periodontitis:
A. Interdental clinical attachment loss is present at 2 or more nonadjacent teeth
Buccal/oral clinical attachment loss of 3mm or more and periodontal pockets of more

than 3mm

Criteria for anaemia diagnosis:

The WHO criteria for diagnosis of anaemia will be used i.e., haemoglobin
concentration of <12g/dL in women and <13g/dL in men (WHO, 2011).
Decreased ferritin

Decreased red blood cell count

The inclusion criteria is purposefully left broad to include multiple studies as there may be a

large degree of heterogeneity amongst studies.

Exclusion criteria

1. Studies that have included medically compromised patients will be excluded other
than patients with ACD

2. Studies using animal models will not be considered (McKenzie et al., 2022)

Information Sources

An electronic search of multiple databases and journals will be done with the use of a
strategic search strategy. Databases to be accessed include PubMed via Medline, Scopus,
Science Direct, Ebsco-Academic Search Complete, Ebsco-Dentistry and Oral Sciences,
Ebsco-Cinahl, Cochrane Central Register of Controlled Trial (CENTRAL), WHO

International Clinical Trials Registry Platform and ClinicalTrials.gov.
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The reference lists in the accepted articles will also be checked for additional relevant

articles.

Search strategy

Database

PubMed

No.

Search

Date

Result

#1

(((("Periodontitis"[Mesh] OR "Chronic
Periodontitis"[Mesh] OR "Aggressive
Periodontitis"[Mesh] OR "Periodontitis,
Aggressive, 2" [Supplementary Concept])
OR "Periodontal
Diseases/epidemiology"[Mesh]) OR ((
"Chronic
Periodontitis/epidemiology"[Mesh] OR
"Chronic Periodontitis"[Mesh] ))) AND
"anaemia"[Title/Abstract] OR
"Anemia"[MeSH Terms] OR
"Anemia"[Title/Abstract]

13/10/2022

230 133

#2

"root planing"[Title/Abstract] OR "non-
surgical periodontal
therapy"[Title/Abstract] OR "non-surgical
periodontal treatment”[Title/Abstract] OR
"full mouth debridement"[Title/Abstract]
OR "periodontal pocket
debridement”[Title/Abstract] OR "initial
phase therapy"[Title/Abstract] OR "Dental
Prophylaxis“[MeSH Terms] OR "Dental
Scaling"[MeSH Terms] OR "Subgingival
Curettage"[MeSH Terms]

13/10/2022

10 168

#3

((randomized controlled trial[pt]) OR
(controlled clinical trial[pt]) OR
(randomized[tiab] OR randomised[tiab])
OR (placebo[tiab]) OR (drug therapy[sh])
OR (randomly[tiab]) OR (trial[tiab]) OR
(groups[tiab])) NOT (animals[mh] NOT

humans[mh])

17/10/2022

4 870 208

#1 AND #2
AND #3

17/10/2022
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Database

Search Terms

Date

Hits

PubMed via Medline

(((((("Periodontitis"[Mesh] OR
"Chronic Periodontitis“[Mesh] OR
"Aggressive Periodontitis"[Mesh]
OR "Periodontitis, Aggressive, 2"
[Supplementary Concept]) OR
"Periodontal
Diseases/epidemiology"[Mesh]) OR
(( "Chronic
Periodontitis/epidemiology"[Mesh]
OR "Chronic Periodontitis"[Mesh]
))) AND "anaemia"[Title/Abstract]
OR "Anemia"[MeSH Terms] OR
"Anemia"[Title/Abstract]) AND
("root planing"[Title/Abstract] OR
"non-surgical periodontal
therapy"[Title/Abstract] OR "non-
surgical periodontal
treatment”[Title/Abstract] OR "full
mouth debridement"[Title/Abstract]
OR "periodontal pocket
debridement”[Title/Abstract] OR
"initial phase
therapy"[Title/Abstract] OR "Dental
Prophylaxis“[MeSH Terms] OR
"Dental Scaling"[MeSH Terms] OR
"Subgingival Curettage"[MeSH
Terms])) AND (((randomized
controlled trial[pt]) OR (controlled
clinical trial[pt]) OR
(randomized[tiab] OR
randomised[tiab]) OR (placebo[tiab])
OR (drug therapy[sh]) OR
(randomly[tiab]) OR (trial[tiab]) OR
(groups[tiab])) NOT (animals[mh]
NOT humans[mh]))

17/10/2022

Scopus

( periodon* AND anemia, AND iron
AND deficiency )

17/10/2022

60
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Science Direct (limit to research ( periodon* AND anemia, AND iron | 17/10/2022 327
articles only) AND deficiency )

Ebsco-Academic Search Complete

Ebsco-Dentistry and oral sciences

Ebsco-Cinahl periodon* AND anemia, iron 17/10/2022 18
deficiency

Cochrane Central Register of anemia AND periodontal 17/10/2022 24

Controlled Trial (CENTRAL)

WHO International Clinical 17/10/2022 3

Trials Registry Platform anemia AND periodontal

(https://trialsearch.who.int/),

clinicaltrials.gov anemia AND periodontal 17/10/2022 4

(https://clinicaltrials.qgov/)

Study selection

Initially articles will be screened by the title and abstract. Full text screening of the selected

articles will then take place. Two independent reviewers will conduct the screening and

extraction of data independently with the use of Covidence®. Reasons for exclusion will

reported on and disputes will be resolved by a third reviewer.

Data Management

Data Extraction

Data will be extracted and compiled in a standardised template using Covidence® and

Microsoft Excel® by two independent reviewers.

Data Items to be recorded

Items to be recorded within the spreadsheet include:

e Author(s), date of publication and journal

e Methods- study design and duration

e Study population
o Age
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o Gender
o Country
e Perio diagnosis
e Periodontal indices recorded — initial and after intervention
o Pocket probing depth
o CAL
o BOP
o Radiographic bone loss
e Anaemia indices — initial and after intervention
o Haemoglobin
o RBC
o MCV
o MCH
o MCHC
o ESR
o CRP
e Adjunctive medication/supplements prescribed
o Antimicrobials

o iron supplementation

Quiality of study and Risk of bias assessment

Each reviewer will assess the quality and risk of bias of each study included for the review
with the use of the RoB 2 Cochrane tool (Higgins et al., 2022). The RoB 2 tool assesses for
multiple biases as a result of the randomisation process, intended interventions, missing

outcome data, measurements of outcomes, and selection of the reported results.

Data synthesis and statistical analysis

If sufficient quantitative data is available from the selected studies, the results will be
captured into Review Manager (RevMan) statistical software and where possible a meta-
analysis will be performed. The effect size will be estimated and reported from continuous
variables using mean difference and 95% confidence intervals. The weighting of each study

will be calculated using the inverse of the variance. Either a fixed-effect or random effect
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model for meta-analysis will be used depending on the heterogeneity of data gathered from

the included studies (Tufanaru et al., 2015)Click or tap here to enter text..

Investigation of heterogeneity

Statistical heterogeneity will be determined with the use of the Cochrane test (P <0.1 cut-off
for statistical significance). Quantification of heterogeneity will be determined with the use of
the 12 test. 12 illustrates the percentage of variance in effect estimates that is as a result of
heterogeneity rather than sampling error (Deeks, Higgins and Altman, 2022). If there is

insufficient data available for quantitative analysis, the result will be summarized narratively.

Sensitivity analysis

It is not always possible to predetermine all the factors that require sensitivity analysis,
however, these will be identified when idiosyncrasies/peculiarities of the selected studies are
identified (Deeks, Higgins and Altman, 2022). Sensitivity analysis will be reported on in the

form of a table.

Subgroup analysis
If there is enough available data, different treatment modalities can be used for subgroup
analysis. This could include various forms of NSPT e.g., root planning and root planning in

conjunction with systemic antibiotic therapy.

Conflict of interests

None to declare
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