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Abstract 
Background: The microbiome is a varied and substantial community of microorganisms in the human body. A deeper 
understanding of oral diseases requires understanding the microbial ecological mechanisms that drive disease 
progression. This review structures different techniques that have significantly advanced our understanding of oral 
biofilm maturation and species interactions. Oral microbes interact with the body's immune system and are essential 
for sustaining oral and systemic health. Methods: A systematic search was conducted using PubMed and the Cochrane 
Library in accordance with PRISMA guidelines. A total of 67 studies were initially identified, of which 32 were excluded 
based on predefined criteria. Finally, 35 cross-sectional studies published between January 1, 2020, and July 28, 2024, 
were included in the analysis. Results: Most studies on the oral microbiome used 16S rRNA gene sequencing and 
primarily examined bacterial populations. Oral microbial dysbiosis was found to be significant in the development of 
oral diseases like caries and periodontal disease. Moreover, it is associated with systemic conditions like asthma and 
allergies, autoimmune disorders, colon cancer, hypertension, depression, inflammatory bowel diseases, obesity, 
metabolic syndrome, and peripheral vascular diseases. Conclusions: The oral microbiome offers significant potential 
for diagnostic applications. Therapeutic strategies directed at promoting beneficial bacteria while inhibiting 
pathogenic oral bacteria could innovate ways of preventing various health conditions. 
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Introduction 
 
Microbiology traces its origins to the 1670s, 
when Antony van Leeuwenhoek used lenses he 
crafted himself to view tiny organisms like 
bacteria and protozoa. His observations 
marked the beginning of what would become 
modern microbiology [1]. In the 19th century, 
Louis Pasteur expanded on this early work by 
revealing how microorganisms contribute to 
fermentation and disease, and by introducing 
major innovations, including pasteurization 
and the development of vaccines. [2]. Robert 
Koch further shaped the discipline by showing 
that specific pathogens are responsible for 
particular diseases, using a systematic 
investigative approach that helped establish 
microbiology as a defined scientific field [3]. 
The term oral microbiome was first introduced 
in 2008, initiating a rapidly growing area of 
research into the diverse microbial 
communities residing in the oral cavity [4]. 
Since then, studies on the oral microbiome  
 
 

 
 
have increased steadily, although early interest 
remained modest [5]. Research has revealed 
that the oral cavity harbours over 700 bacterial 
species across seven phyla [6], along with fungi,  
viruses, archaea, amoebas, and flagellates [7]. 
Although the general composition of the oral 
microbiome is relatively consistent across 
individuals, differences in species, strains, and 
rare organisms add to its complexity. 
Interactions between these microbes are 
important for oral health and disease – 
Streptococcus species can promote the growth 
of Candida albicans, while Pseudomonas 
species act to inhibit it [8]. These interactions 
also involve metabolic cooperation, such as 
cross-feeding between Streptococcus and 
Candida species, which promotes biofilm 
formation and acid production – critical factors 
in dental caries, especially when acting 
alongside Streptococcus mutans [9]. 
Additionally, archaea, amoebas, and flagellates 
have been associated with periodontal disease, 
with archaea potentially facilitating the growth 
of fermentative bacteria [10]. 
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Recent progress in bioinformatics and 
sequencing technologies, such as metagenomic 
and metatranscriptomic approaches, allows 
researchers to identify microorganisms that 
lack 16S rRNA genes, greatly expanding the 
range of detectable microbes [11]. Moreover, 
injectable platelet-rich fibrin (i-PRF) has 
important applications in dentistry for its 
regenerative effects, supporting tissue healing 
and reducing inflammation in treatments of 
periodontitis management, to bone 
regeneration, and orthodontic procedures [12]. 
This review aims to synthesize current 
knowledge on the oral microbiome, with a 
particular focus on its microbial diversity, 
functional interactions, and implications for 
both oral and systemic health.  
No specific null hypothesis was formulated, as 
the objective of this review is to summarize and 
critically analyze existing evidence on the oral 
microbiome. 
Materials and Methods 

 
Eligibility Criteria Review 
The study methodology was submitted for 
PROSPERO database inclusion,  registration 
number 1076917. The PRISMA (Preferred 
Reporting Items for Systematic reviews and 
Meta-Analyses) 2020 statement was the 
guideline we used to create an updated set of 
guidelines for reporting systematic reviews. For 
analysis, the authors included the PRISMA 
checklist in Supplementary Figures 1 and 2, a 
key tool that enhances clarity and allows easy 
assessment of our reporting in its entirety. The 
PRISMA framework ensures that all relevant 
aspects of the methodology and findings are 
represented. By following these guidelines and 
using the PRISMA checklist, we can produce 
reliable and reproducible results essential for 
future research and clinical practice [13]. 
 
.

 
Figure 1. The PRISMA flow diagram was used during the methodology regarding the study selection process. 

Schemes follow the same formatting.

Search Strategy The search was conducted in PubMed and 
Cochrane Library using the following search 
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string: [(oral health) AND (systemic health) 
AND (oral dysbiosis) OR (oral microbiome) 
OR (oral dysbiosis OR 16S rRNA)]. (Figure 1) 
This search included results up to July 28, 2024, 
and no language or study design restrictions 
were applied during the search process 
(Supplementary Table 1-Detailed search 
strategy).  

Eligibility and Selection Criteria 

Based on the PICO framework, the following 
question was created: How does the oral 
microbiome influence both oral health (e.g., 
caries, periodontal disease) and systemic health 
(e.g., asthma, autoimmune disorders, metabolic 
syndrome) in humans? Including the following 
elements: Research Question (PICO Format): 
Population (P): Humans, both children and 
adults, with or without specific conditions such 
as oral health issues (e.g., caries, periodontal 
disease) or systemic diseases (e.g., autoimmune 
disorders, obesity, metabolic syndrome). 
Intervention (I): Oral microbiome. 
Comparison (C): No specific comparison 
group, but studies comparing oral health with 
systemic health and the role of the microbiome 
in each. Outcome (O): The impact of the oral 
microbiome on oral health (e.g., caries, 
periodontal disease) and its association with 
systemic health conditions (e.g., asthma, 
hypertension, depression, obesity, etc.). 

Data Extraction 
The authors collected data using an Excel table, 
systematically organizing information such as 
the first author’s name, study title, publication 

year, number of participants, research 
methodology, and main findings. 
Risk-of-Bias  

A quality and risk of bias evaluation was 
conducted for all studies. (Supplementary 
Table 2-Risk of Bias) 

Systematic Search and Selection 

The authors conducted a systematic review 
using the PubMed and Cochrane Library 
databases, conducting keyword searches such 
as “microbiome” and “oral microbiome” 
between July 15 and July 28, 2024. The review 
focused on studies published from 2020 to 
2024. Articles unrelated to the topic were 
excluded following a preliminary screening, 
and older relevant studies cited in the initial 
search results were also included. After 
removing duplicates, 35 pertinent articles were 
identified from the databases. 

 

Results 
Description of Excluded Studies 
The studies that did not meet the expectations 
of the inclusion criteria were definitively 
excluded.  The articles that were not 
considered for evaluation comprise summaries 
that provide condensed overviews, reviews 
that critically analyze existing literature, studies 
that lack human participant involvement, and 
submissions focused on archaeological calls for 
papers that aim to invite research contributions 
in that specific field. (Table 1). 
The main findings are summarized in Table 2 
for clarity and easy reference. 

Table 1. Reasons for the exclusion of records during full-text assessment. 
Studies Reason of exclusion 

Sedghi L et al. 2021 [14] Review 
Baker J et al. 2024 [15] Review 

Moraitou M et al. 2022 [16] Animal study 
Kozak M et al. 2023 [17] Summary 
Kreth J et al. 2022 [18] Review 

D’Agostino S et al. 2022 [19] Review 
Merritt J et al. 2023 [20] Review 
Baker JL et al. 2023 [21] Review 
Moon JH et al. 2023 [22] Review 
Jafari N et al. 2022 [23] Review 

Ebersole J et al. 2021 [24] Animal study 
Moussa D et al. 2022 [25] Review 
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Santonocito S et al. 2022 [26] Review 
Nguyen T et al. 2020 [27] Review 
Peluso G et al. 2020 [28] Animal study 

Dahlquist-Axe G et al. 2024 [29] Review 
Bhaumik H et al. 2021 [30] Review 
Dahlen G et al. 2020 [31] Review 

Diakoumopoulou D et al. 2021 
[32] Review 

Hashim A et al. 2021 [33] Summary 
Gao L et al. 2022 [34] Summary 

Scannapieco F et al. 2021 [35] Assessment 
Granehall L et al. 2021 [36] The study excluded items categorized as archaeological. 

Tang B et al. 2022 [37] Summary 
Sharma R et al. 2023 [38] Animal study 
Lutz HL et al. 2022 [39] Animal study 

Krutyholowa A et al. 2022 [40] Review 
Tan L et al. 2023 [41] Meta-analysis 

Neculae E et al. 2023 [42] Review 
Pignatelli P et al. 2022 [43] Review 
Huang X et al. 2023 [44] Review 

Sun Y et al. 2023 [45] Review 
 
Table 2. Included studies. 

Authors/Re
ferences Year Coun

try Type of study Individuals 
Samp

le 
size 

Localization/ 
Origin 

Microbiome 
components 

studied 
Conclusion 

Liu X. et al 
[46] 2021 China cohort 2984 3932 Dorsum tongue, 

saliva Bacteria 

Human genetic 
variations account 
for the stability or 
recurrence of oral 

microbiome in 
individuals. 

Tierney BT 
et al. [47] 2024 USA Longitudinal 

study 
4 

(astronauts) 750 Oral, nasal, skin Microbiome 

An increase in 
plaque-associated 

bacteria is associated 
with the gene 
expression of 
immune cells. 

Liu X. et al. 
[48] 2022 China cohort 4478 7198 Dorsum tongue, 

saliva Bacteria 

Sex-specific 
microbe-hormone 
interactions explain 

most observed 
differences between 
sex hormones, such 
as significant causal 

enrichment for 
aldosterone in 
women and 

androstenedione in 
men. 

Valles-
Colomer M 

et al. [49] 
2023 

Argen
tina, 
Colo
mbia, 
USA, 
Guine

Multi-cohort 2764 9715 Stool, saliva Bacteria 

Approximately 50% 
of microbial strains 

are transmitted from 
mother to child, 

significantly 
influencing the 
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a-
Bissau

, 
China, 
Italy, 
Ghan
a,Tanz

ania 

development of the 
infant's microbiome 

and remaining 
detectable 

throughout the 
child's growth. 

Freire M et 
al.  [50] 

 
2020 

Austra
lia 

Longitudinal 
study 143 (twins) 429 Dental plaque Microbiome 

The development of 
the microbiome is 

essential for 
particular bacteria, 
with some specific 
bacteria being more 

prevalent in 
monozygotic twins 

and others in 
dizygotic twins. 

Additionally, certain 
bacteria are more 

commonly found in 
younger individuals, 
while others become 
more associated with 
age or correlate with 
a higher frequency of 

tooth brushing. 

Saito S et al.  
[51] 2021 Japan Prospective 

cohort study 1349 2694 
Saliva, 

supragingival 
plaque 

Microbiome 

The association 
between the saliva 

and the Actinobacteria 
and Bacilli classes 

suggests differences 
in microbial 

variability and 
community 

organization between 
saliva and plaque and 
a relationship among 
microbial species and 

the gravity of 
periodontal disease. 

Blostein F 
et al.  [52] 2023 USA Cohort study 783 138 Saliva Bacteria 

The composition of 
saliva microbiota at 2 
years was associated 
with early childhood 

caries, even after 
adjusting for 

polygenic scores. 

Baker J et 
al.  [53] 2021 USA Cross-sectional 

study 47 47 Saliva Microbiome 

Rothia, Neisseria, and 
Haemophilus species are 

correlated with 
satisfying oral health. 
In contrast, Prevotella 

species, Streptococcus 
mutans, and Human 
herpesvirus (Epstein-
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Barr virus) were more 
common in children 

with caries. 

Vanzele P 
et al.  [54] 2023 Brazil 

Longitudinal-
observational 

study 
23 89 Saliva Microbiome 

Time notably alters 
oral microbes; oral 
feeding improves 

them and can persist 
as lifelong colonizers 

in the host. 

Cheung M 
et al. [55] 2022 China Cohort study 968 968 Oral rinse Bacteria, 

Fungus 

The interrelation 
between bacteria and 
fungi is restricted in 

healthy oral 
microbiota, but there 

is a correlation 
between Pseudomonas 
sp. and Rhodotorula 

dairenensis. 

Sukumar S 
et al.  [56] 2023 Austra

lia 
Longitudinal 

study 221 542 Oral biofilm Antimicrobial 
resistance 

The mobile genetic 
element associated 
with antimicrobial 
resistance in older 
children is found 
against various 

species and 
resistance genes. 

Bor B et al.  
[57] 2020 USA Case study 44 88 

Saliva, 
supragingival 

plaque 

Saccharibacteria 
 

The ultrasmall cells 
of Saccharibacteria 

from the mouth may 
attach to 

Actinobacteria hosts, 
leading to their death 

and lysis. 

Charalambo
us E et al.  

[58] 
2021 

Luxe
mbou

rg 
Cohort study 115 212 Saliva, bucal 

swab 

Salivary 
microbiome, 

buccal 
microbiome 

The early life 
microbiome leads to 
increased activation 
and senescence of 

the immune system. 
Oral composition 

differences correlate 
with early life 

adversity and the 
immunosenescence 
of CD4 T cells, the 
circulating numbers 
and activation status 

of NK cells, and 
anti-CMV titers. 

Hendrickso
n EL et al.  

[59] 
2022 USA 

In vitro 
experimental 

study 

XH001 
monoculture

, 
XH001/TM

7x 

- - Saccharibacteria 

TM7x and the host 
bacteria hold onto a 
delicate balance to 

support an 
episymbiotic lifestyle. 

Jiang Y et 
al.  [60] 2021 China 

In vitro 
experimental 

study 

6 saliva 
donors 6 Saliva Microcosm 

biofilm 

The introduction of 
Porphyromonas 
gingivalis into a 

biofilm derived from 
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saliva resulted in the 
formation of 

bacterial films that 
resemble the 

dysbiotic subgingival 
microbiota 

associated with 
periodontitis. 

Nibali L et 
al.  [61] 2023 Spain Clinical trial 103 206 

Blood, 
subgingival 

plaque 
Microbiome 

Host genotypes can 
cause abnormal 

immunity reactions 
in periodontitis, 
influencing oral 

health, the 
microbiome, and 
overall systemic 

health. 

Cen L et al.  
[62] 2022 USA 

In vitro 
experimental 

study 
6 - Saliva Bacteriophage

s 

The enzymatic 
activity of the LT 

protein from the ltg-
1 gene may enhance 
the availability of the 

phage receptor. 

Zhong Q et 
al. [63] 2024 China 

In vitro 
experimental 

study 
- - - Saccharibacteria 

The mechanism is 
symbiont 

modulation of gene 
expression in host 

bacteria, which 
impacts their 

susceptibility to 
phage predation and 

the human 
microbiome. 

Esberg A et 
al.  [64] 2020 Swede

n Cohort study 176 175 saliva Microbiome 

There is an 
association between 
sugar consumption 

and oral microbiome 
bionomics, but the 
response to sugar 
varies depending 
both on host and 
microbial factors. 

Münch PC 
et al.  [65] 2021 Germ

any Cohort study 256 - 

Supragingival 
plaque, 

subgingival 
plaque, tongue 
dorsum, saliva, 
palatine tonsils, 

throat, hard 
palate, buccal 

mucosa, 
keratinized 

gingiva, anterior 
nares, 

retroauricular 
crease, 

Microbiome 

The oral microbiome 
contains more 

CRISPR elements 
than the gut and 

urogenital regions. 
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antecubital 
fossa, posterior 

fornix, mid 
vagina, vaginal 
introitus, stool 

Treerat P et 
al.  [66] 2020 USA 

In vitro 
experimental 

study 
- - Saliva 

Corynebacterium 
Streptococcus 

sanguinis 

Corynebacterium durum 
influences the 

Streptococcus sanguinis 
process, likely 

supporting oral 
symbiotic 

colonization and 
survival. 

Izawa K et 
al.  [67] 

 
 

2021 
Japan Cohort study 33 64 Subgingival 

plaque Microbiome 

The comparative 
abundance of 

functional gene 
categories, glycolysis, 

glycosylation, and 
amino acid processes 

showed important 
differences between 

healthy sites and sites 
with gingival sulcus. 

Dong PT et 
al.  [68] 2024 USA 

In vitro 
experimental 

study 
6 - Saliva Saccharibacteria 

There is an 
interaction between 
Saccharibacteria and 

their microbial host, 
the benefit of TM7x 
to its host, and the 
context-dependent 
nature of symbiotic 

relationships. 

Oku S et al.  
[69] 2020 Japan Cross-sectional 

study 209 209 Tongue dorsum Bacteria 

The oral cavity of 
transplantation 
patients with 

dysbiosis on surgery 
day indicates that 
detecting specific 

nonindigenous taxa 
could indicate 

transplant outcomes. 

Irfan M et 
al.  [70] 2024 USA Experimental 

study - -  
Virulence 

factor PGN-
_1547 

Elimination of 
PGN_1547 adhesin 

decreases the 
virulence 

of Porphyromonas 
gingivalis, its 

capacity to form 
dental plaque, and its 
ability to fix on host 

cells. 

Shoer S et 
al.  [71] 2023 Israel Cohort study 200 1632 Subgingival 

plaque, stool 
Oral and gut 
microbiomes 

Nutritional therapy 
can influence the 

microbiome, 
cardiometabolic 
profile, and host 
immune reaction. 
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They are 
interconnected and 

can used for 
innovative healing 

procedures. 

Overmyer K 
et al.  [72] 2021 USA 

In vitro 
experimental 

study 
97 291 Supragingival 

plaque 

Microbiome 
(proteins, 

metabolites, 
lipids) 

There is a crucial 
interconnection 

between innovative 
microbial metabolic 
pathways and host-

derived proteins with 
periodontal disease. 

Lyu X et al.  
[73] 2021 China Clinical trial 26 26 Saliva 

Bacteriae, 
Candida 
albicans 

There is an 
interaction among 
Candida albicans and 
Streptococcus species, 

with alternations in 
the microbial marker 
gene during chronic 

erythematous 
candidiasis. 

Tong Y et 
al.  [74] 2020 China Cross-sectional 

study 79 79 Saliva Microbiome 

A characteristic 
compositional 

change of salivary 
microbes in 

individuals at high 
risk for rheumatoid 

arthritis suggests that 
dysbiosis occurs in 
the preclinical stage 
of this disease and is 

correlated with 
systemic 

autoimmune 
features. 

Rosier BT 
et al.  [75] 2020 Spain Experimental 

study 12 24 Saliva Microbiome 

Adding nitrate to 
oral cultures can 

influence the 
composition and 
function of the 

microbiome, which 
is beneficial to the 

host. 

Lewis JP et 
al.  [76] 2023 USA 

In vitro 
experimental 

study 
- - - Bacteroidetes 

Iron is a key 
regulator for 

bacterial persistence 
on host- an 

exploration of the 
molecular 

mechanisms of iron 
homeostasis in 
Bacteroidetes. 

Sekaran K 
et al.  [77] 2023 India Cross-sectional 

study 111 105 Nasopharyngeal
, saliva 

Airway, oral 
microbiomes 

In the SARS-CoV-2 
study, both the 

asthma and non-
asthma groups 
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exhibited the 
presence of 

Actinobacteria and 
Pseudomonadota in 

their salivary 
microbiome. 

Wingfield B 
et al.  [78] 2021 

Unite
d 

Kingd
om 

Cohort study 83 83 Saliva Microbiome 

Significant variability 
exists in the salivary 
microbiota alpha and 
beta heterogeneity, 

distinguishing 
between depressed 

and healthy controls. 

Chen JW et 
al.  [79] 2021 Taiwa

n Cohort study 75 75 Saliva Microbiome 

The partitioned beta-
diversity analysis 

showed a very high 
turnover of species 

but a low turnover of 
functions. 

Annavajhal
a MK et al. 

[80] 
2020 USA Clinical trial 20 100 

Saliva, oral 
biofilm, distal 

esophagus 

Esophageal 
and oral 

microbiome 

Chlorhexidine 
treatment alters 

esophageal bacteria 
and gene activity, 
and Haemophilus is 

also linked to 
changes in gene 

expression. 

Discussion 
 

The findings focus on the complex 
relationship between the oral microbiota and 
human health, especially when considering the 
impact of harmful oral pathogens in systemic 
conditions. Bacteria like Porphyromonas gingivalis, 
Aggregatibacter actinomycetemcomitans, 
Fusobacterium nucleatum, and others associated 
with periodontal disease are known to 
exacerbate a range of health conditions [81,82]. 
Periodontal disease is correlated with 
respiratory infections caused by Chlamydia 
pneumoniae and chronic illnesses like chronic 
obstructive pulmonary disease and cystic 
fibrosis [83].  Moreover, the systemic effects of  
 
 
oral pathogens extend to neurodegenerative 
diseases such as Alzheimer's, where oral 
bacteria are thought to contribute to cognitive 
decline [84]. Also, the correlation between 
periodontal disease and cardiovascular diseases 
highlights the inflammatory response triggered 
by oral pathogens, which can contribute to the 
development of these diseases [85]. Oral 
bacteria also influence metabolic disorders, 

such as diabetes and insulin resistance, where 
periodontal disease can complicate insulin 
management [86]. Furthermore, autoimmune 
diseases like rheumatoid arthritis and an 
elevated risk of pancreatic and colorectal 
carcinoma have been linked to the presence of 
harmful oral bacteria [87,88]. Operational 
Taxonomic Units (OTUs) offer a more 
objective approach to categorizing these 
populations without the biases of traditional 
taxonomic methods, with greater precision of 
microbial community identification [89]. 
Studies of microbiome in children aged 12 to 
24 months reveal that the presence of  
Proteobacteria, Fusobacterium, Actinobacteria, 
Bacteroidetes, and Firmicutes plays key roles in 
early microbial development [90]. The younger 
children predominantly have Firmicutes, 
Proteobacteria, and Actinobacillus, accentuating 
the dynamic and evolving nature of the 
microbiome in early childhood [91]. This 
dynamic nature of the microbiota, with 
comparisons between infant and adult 
microbiota showing significant variability, 
particularly in the prevalence of Proteobacteria, 
Fusobacterium, and Rothia, which are more 
prevalent in infants [92]. This variation 
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accentuates the importance of considering age-
specific microbial communities in studies of 
microbiota and disease evolution [93]. 
Exosomes – small extracellular vesicles – are 
important in facilitating intercellular 
communication and the transmission of 
pathogenic factors, such as bacterial toxins, 
viral proteins, and other pathogenic molecules 
[94]. In bacterial infections, for example, 
Staphylococcus aureus exosomes can transfer 
α-toxin to other cells, amplifying the infection 
[95]. Similarly, exosomes from Bacillus anthracis 
carry lethal toxins to distant areas, while 
Helicobacter pylori exosomes containing the 
CagA gene spread toxic factors throughout the 
body [96] [97]. Viruses like HTLV-1 and HIV-
1 exploit these vesicles to transfer viral 
proteins, such as Tax, and viral RNA to other 
cells, enhancing infection and helping the virus 
evade the immune system [98]. Other viruses, 
like Human herpesvirus 6 (HHV-6) and Hepatitis 
viruses, use exosomes to protect themselves 
from immune responses, further complicating 
disease progression [99]. Additionally, 
exosomes are involved in fungal and parasitic 
infections. Organisms such as Saccharomyces 
cerevisiae, Trypanosoma brucei, Toxoplasma gondii, 
and Trypanosoma cruzi use exosomes to 
manipulate host immune responses or to 
spread prions and other virulence factors [100]. 
The role of exosomes in spreading pathogens 
will be essential for developing more efficient 
methods for preventing and addressing 
infections and diseases associated with 
microbial dysbiosis [101]. 
The oral cavity hosts a polymicrobial 
community influenced by host-specific factors, 
such as immune response, diet, and dental care, 
and environmental elements, like tooth 
anatomy and exposure to pathogens [102]. 
Changes in dietary habits, immune function, 
saliva composition, or environmental stressors 
induce a dysbiosis and diseases like tooth decay 
and periodontal disease [103,104]. Elevated 
levels of host signaling molecules and 
cytokines have been shown to correlate with 
the presence of dental caries, specifically dentin 
caries, indicating the strong relation between 
host immunity and microbial communities in 
oral health [6]. 

Recent research has increasingly focused on 
integrating omics-based data to better 
understand host-microbe interactions and 
microbial diversity in dental caries. However, 
despite promising advances, much of this 
research remains fragmented, particularly in 
integrating multi-omics technologies with 
clinical data [105]. New models have offered 
important perspectives on the early stages of 
disease development, such as novel three-
dimensional models that simulate peri-implant 
disease and offer early detection of molecular 
changes associated with disease onset [106].  
This study demonstrates the important role of 
the oral microbiome in immune responses; it 
also shows the differences in microbial 
communities that vary according to factors 
such as sex, maternal transmission, and other 
influences. ECC-associated bacterial profiles, 
which are influenced by oral feeding practices 
and dietary habits such as sugar consumption, 
demonstrate a connection between diet and 
microbiome composition.  
Strengths of the Study 
This study clarifies that the genetic markers are 
associated with oral disease vulnerability. 
Understanding genetic susceptibility is 
important to implementing prevention 
strategies.  
Limitations of the Study 
One of the research limitations is its diverse 
sampling and analytical methods, which result 
in a series of possibilities and outcomes; some 
of the studies have a small sample, which limits 
their statistical reliability and reduces the 
applicability of their results to broader 
populations. 
A detailed evaluation is essential to guarantee 
that the studies selected are of high quality and 
relevant to the research objectives. The 
differences in sequencing technologies and 
platforms in various studies cause 
inconsistency in data quality. 
 
Conclusions 
The oral microbiome presents significant 
potential for healthcare diagnostics. Emerging 
treatment strategies aim to boost populations 
of commensal bacteria while simultaneously 
reducing the presence of pathogenic oral 
microbes. This dual approach has the potential 
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to transform the prevention and management 
of numerous health conditions, ultimately 
improving both oral and overall health 
outcomes. 
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