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Acute and chronic upper respiratory illnesses such as asthma, and allergic rhinitis (AR) have been linked to the
presence of microorganisms in the nose. Microorganisms can exist in symbiotic or commensal relationships with
the human body. However, in certain cases, opportunistic pathogens can take over, leading to altered states
(dyshiosis) and causing disease. Thus, the microflora present in a host can be useful to reflect health status. The
human body contains 10 trillion to 100 trillion microorganisms. Of these populations, certain pathogens have been
identified to promote or undermine wellbeing. Therefore, knowledge of the microbiome is potentially helpful as a
diagnostic tool for many diseases. Variations have been recognized in the types of microbes that inhabit various
populations based on geography, diet, and lifestyle choices and various microbiota have been shown to modulate
immune responses in allergic disease. Interestingly, the diseases affected by these changes are prevalent in
certain racial or ethnic populations. These prevalent microbiome variations in these groups suggest that the

presence of these microorganisms may be significantly associated with health disparities.

nasal microbiome allergic rhinitis microbial dysbiosis asthma immune response

health disparities Moraxella Staphyloccus aureus neurological disease race or ethnicity

| 1. Introduction

Complex relationships exist between health and biology, genetics and individual behavior. Host lifestyle
preferences and hygiene, as well as access to health information and health service, socioeconomic status,
environment, discrimination, racism, literacy levels and legislative policies, can impact the health status of an
individual or a population group. Disparate geographical surroundings, including physical, chemical and
psychosocial factors, impact health choices leading to changes in health outcomes by influencing the severity of
disease across racial groups. These aforementioned factors, including the host’'s immune system, have also been
implicated in observed human microbiome shifts lLl. Health disparities are differences in the health status of groups
of people based on factors such as race, ethnicity, age, sex, socio-economic status, geographic location, mental
health, disability, citizenship status or other characteristic linked historically to exclusion or discrimination . There
are large racial and ethnic differences in health in the United States, and certain health conditions or diseases tend
to be prevalent within specific population groups . Despite this, not much is known about agents that spark
microbiome alterations across many disease states and not a lot of research has been undertaken to fully
understand how racial and ethnic health disparities are linked to variations in the microbiome. This is important as
racial and ethnic health differences permeate every social economic stratum. Diversity in diet, and other habits that

shape health which are impacted by cultural, ancestral and social frameworks may determine microbiome
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differences and cause health disparities. Previous research studies have categorized environmental factors that
influence health disparities and even certain microbiome variations in particular ethnic groups. For example, single
gene mutations in sickle cell disease (SCD) are most common in Blacks and African Americans (AAs) owing to
ancestral linkage to genetic adaptation to environmental factors such as malaria-causing anopheles’ mosquitos in
Africa [l Similarly, SCD is also observed among Indian and Middle Eastern Arab populations owing to the
endemicity of malaria B/8l, SCD patients, when compared with carriers of the sickle cell trait, showed differences in
microbiota composition in the top 15 genera that accounted for 84% of the taxonomic abundance across all
samples. Pseudobutyrivibrio (p = 0.05), Faecalibacterium (p = 0.11), Subdoligranulum (p = 0.16) (all phylum
Firmicutes), Prevotella 9 (p = 0.07), and Alistipes (p = 0.04) (both phylum Bacteroidetes) were lower in abundance,
while Escherichia-Shigella (p = 0.11) (phylum Proteobacteria) was higher in abundance in SCD . Vaginal
characterization amongst women of different ethnic backgrounds revealed variations in vaginal pH and the
microbiota in European women are more likely than AA women to be Lactobacillus-dominated, which appeared to
maintain vaginal health . These highlighted studies reveal interesting features of the microbiome in various ethnic
populations and show how understanding social and environmental factors can influence our understanding of
disease. Very little is known about the impact of nasal microbiota on immune responses in the host. Yet, variations
in nasal microbiota are observed among ethnic groups with associated disparities in the prevalence of diseases.
For example, rheumatoid arthritis, an autoimmune disorder, has been associated with changes in the oral and gut
microbiomes which influence the loss of tolerance against self-antigens and impact the inflammatory events that
aid the damage of joints. Interestingly, rheumatoid arthritis occurs in varying levels among various ethnic groups in
the United States. Significant differences of mean disease activity level (p < 0.001) were observed across racial
and ethnic groups and these differences persisted (p < 0.046) even though improvements in disease activity were
observed in all groups over a 5-year period. Remission rates also remained significantly different across
racial/ethnic groups across all models ranging from 22.7 (95% Confidence Interval (Cl) 19.5-25.8) in AAs to 27.4
(95% CI 24.9-29.8) in CAs . Since the microbiome has immunomodulatory functions, an imbalance or dysbiosis
in microbial community structure could be the driving force behind diseases [19. Thus, we aim to analyze the
information from the current/existing literature on nasal biome variations and investigate its role in health disparities
by considering its impacts on the physiological and biological processes. Furthermore, we aim to evaluate the
social and physical environmental factors that influence the genesis of such microbiome variations, especially
within ethnic groups. Revealing the influence that the microbiome has on the existence of health disparities could
shed light on the increased prevalence of certain diseases in some populations and improve our comprehension of

why certain ethnic groups have greater disease risk and fatality compared to others.

2. Microbiome Populations in the Nose and Impacts of
Dysbiosis in Disease States

The human body hosts a variety of microorganisms that reside in helpful, harmful, or otherwise commensal
relationships within the body. The human microbiome refers specifically to the complex community of over 100
trillion microorganisms, living in human microhabitats 1. Due to microbial niche specificity, the composition of

microbes within a microenvironment differs based on the location on the human body, such as the gastrointestinal
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tract, skin and airways. Analysis of bacterial populations in the anterior nares from metagenomic samples revealed
the presence of four dominant bacterial communities: Moraxella, Staphylococcus, Propionibacterium and
Corynebacterium 2. In Finland, five nasal microbiota profiles were observed in infants namely Moraxella,
Streptococcus, Dolosigranulum, Staphylococcus and Corynebacteriaceae 13l Other bacteria detected in the
sinuses included Firmicutes, Proteobacteria and Actinobacteria phyla. On the species level, Staphylococcus
epidermidis, Propionibacterium acnes and Staphylococcus aureus were the most prevalent. Corynebacterium
tuberculostearicum was the most dominant of the Corynebacterium phyla. Opportunistic pathogens including
Streptococcus pneumoniae, Haemophilus influenzae, Moraxella catarrhalis, Stenotrophomonas maltophilia,
Enterobacter species were also found in healthy individuals 22, Many studies report that the nasal microbiome of
healthy humans is primarily composed of the phyla Actinobacteria, Bacteroidetes, Firmicutes and Proteobacteria
with representatives of genera Bifidobacterium, Corynebacterium, Staphylococcus, Streptococcus, Dolosigranulum
and Moraxella predominating. Significant alterations in the microbial community structure have been linked to the

development and progression of disease 14 (Figure 1).
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Figure 1. Several diseases are linked to dysbiosis in nasal microbiota.

Nasal bacterial communities also show spatial variation, dependent on epithelium type. In adenoid and tonsillar
tissue, Haemophilus influenzae primarily diffusely infiltrated the tissue, Streptococcus and Bacteroides were chiefly
found in fissures, and Fusobacteria, Pseudomonas and Burkholderia were exclusively located within adherent
bacterial layers and infiltrates 3. In terms of the pathology of infection, microbial dominance plays a chief role
(Table 1).

Table 1. Disparities in the abundance of microbiota are linked to disease and may vary across ethnic groups.
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Disease

Greater Abundance
Linked to Disease

Affected Group

Known Risk Factors

Chronic otitis
media with effusion
(COME)

Pediatric Asthma

Corynebacterium,
Streptococcus, Moraxella
[16]

Corynebacterium 12

Caucasian
Americans (CAs)
[17]

Puerto-Ricans
(PRs), African

Americans (AAS)
[20]

allergy or atopy, upper respiratory
tract infection, snoring, acute otitis
media, passive smoke exposure

and low social status (L7118l

parental asthma, prenatal

environmental tobacco smoke,
having cats and prematurity 21][22)

Chronic . ) . Asthma, genetics, GERD,
Rhinosinusitis Corynebacterium, Latino Americans rheumatoid arthritis, migraine
iq [231[24] [24] J J

(CRS) Burkholderia (LAS) cigarette smoking 23
Hypertension, coronary artery
. disease, history of stroke, diabetes,
Salmonella, Scardovia, AAs and Asian obesity, severe obesity, chronic
COVID-19 Serratia and Y: Y,

Americans (AS) [28 kidney disease, asthma, and
chronic obstructive pulmonary

disease 29

Pectobacteriaceae [281[27]

Animal (horses) exposure, history
of bronchiectasis, autoimmune
disease, chronic renal impairment,
Pulmonary fibrosis 233!

G.ranulomato:c,l_s Staphylococcus aureus Not Distinguishable
with Polyangiitis [30] [31]

(GPA)

Out-of-home daycare, multiple

Acute Otitis Media

Haemophilus, Moraxella,

. . CAs [34] children living in the home, and
[1_6] 1
(AOM) and Neisseria mother’s multiparity (4]
Influenza B virus Streptococcus species
(IBV) and Prevotella salivae 23
Staphylococcus aureus Diabetes, chronic respiratory
0 i (36]
Influenza A virus Staphylococcu disease
(IAV) pneumoniae, Klebsiella
and Aerococcus 7
Szzt:ssesirﬁé?gor% CAs 1381 abuse of alcohol and tobacco,

(ARDS) malnutrition and obesity

Obstructive Sleep Streptococcus, Prevotella Obesity, rhinitis, adenoid

Apnea (OSA) and Veillonella 2% hypertrophy 41]
Parkinson's OSA, Head injury, family history of

Actinobacter [421[43] trauma and depression, family

RlE(ER) history of PD [41]144]
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Greater Abundance

Disease Linked to Disease

Affected Group Known Risk Factors

OSA, diet, the immune system,
mitochondrial function, metal
exposure, and infection [41I45]

Alzheimer’s
Disease (AZ)

Exposure to neurotoxic compounds
Essential Tremors AAs, LAs 48] such as 3-carboline alkalgl_ds and
(ET) ethanol. Exposure to pesticide and
lead. Tobacco exposure 4248l

Viral and bacterial skin infections,
Atopic Dermatitis [49] neuropsychiatric diseases, family
AAs . .
(AD) history, smoking, allergy, maternal
asthma, and dogs [20]

Stress, diabetes mellitus, obesity,

smoking, air pollution arthritis, a has not
Psoriasis CAs, Eastern inflammatory bowel disease, dertook a
African 511521 alcohol, drugs, cardiovascular .
. : . r salivary
disease, infection, sun exposure,
hypertension 53154] acasians

with a 50% sensitivity and 91% specificity signifying that our microbiome may be genetically influenced and can act
as an ethnic fingerprint B3, Although nasal and oral microbiota have obvious discrepancies due to distinct
environments for bacterial adhesion, survival, and growth Bl the differences observed are broadly mirrored
disparities in each taxon’s signal abundance at each site. Since both the oropharynx and nostril collect drainage
from shared sources (hasopharynx, sinuses, and nasal cavity), there is a major overlap in the taxa seen BZ. Mason
et al. discovered that ethnicity was a crucial determinant of oral microbial colonization and that there exists a
significant association between ethnicity and the composition of the oral microbiome among AAs, CAs, Chinese
(CH) and LAs living within the United States. The abundances of four species level operational taxonomic units
(OTUs) and several genus level-OTUs were significantly different between the ethnicities (* p < 0.05, ** p < 0.01,
*** n < 0.001, **** p < 0.0001). Importantly, AAs demonstrated significantly lower bacterial diversity (*** p < 0.001,
ANOVA) and equitability (*** p < 0.001, ANOVA) compared to the other ethnicities 2. This indicates that AAs have
fewer subgingival species and that a few of these species are numerically dominant members of the community
when compared to the other ethnicities. Decreased diversity is considered an indicator of an unhealthy microbiome
and has been linked to different chronic conditions such as decreased gut microbiota diversity in obesity and type 2

diabetes 58, Thus, AAs may be more susceptible to respiratory illnesses in the United States.

2.1. Asthma

In children diagnosed with asthma, at least 95% hosted pathogenic genera Moraxella, Staphylococcus,
Streptococcus, and Haemophilus in the nose. Different asthma phenotypes were significantly associated with
variations in phyla (Proteobacteria, Actinobacteria and Bacteroidetes) abundances, community composition,
structure, and co-occurrence of bacterial genera (Moraxella, Corynebacterium, Dolosigranulum and Prevotella) 59,
A predominant Corynebacterium population led to better asthma control compared to those with Moraxella. As

exacerbation rates worsened, the microbiome population switched from Corynebacterium to a higher relative
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abundance of Moraxella 12, In older (7.5 years old) children, the development of asthma was associated with an
increase in H.influenzae colonization at 13 months of age. This association was not observed with H.influenzae
colonization at 2 months of age 89, The dominance of Moraxella during ages 2 to 13 months was also associated
with a higher risk of developing childhood asthma L. In the United States, childhood asthma, affects one group of
people differently than another group. Although childhood asthma is prevalent across all ethnic groups, the disease
burden is disproportionately shared by Puerto Ricans (PRs) (19.2%) or African Americans (12.7%) compared to
Caucasian Americans (CAs) (8%) or Mexican Americans (MAs) (6.4%) [29, Ethnic disparities in asthma mortality
rate are even greater with asthma mortality rates in children and adults in AAs being nearly eightfold and threefold
higher, respectively, than in CAs [62. The saliva of AA children with or without asthma was analyzed to compare
bacterial diversity within the same demographic due to difficulty in obtaining nasal samples. Saliva samples from
asthma cases were more enriched in pathogenic species compared to healthy controls. Differences between cases
and controls were revealed in terms of diversity, as well as in relative abundance for Streptococcus genus (13.0%
in cases vs. 18.3% in controls, p = 0.003) and Veillonella genus (11.1% in cases vs. 8.0% in controls, p = 0.002)
(631 |nterestingly, no correlation with Moraxella, Neisseria or Haemophilus genera was found. The phylum in which
these genera, Proteobacteria, were, however, included, and showed a trend to be more abundant in cases (27.7%)
than in controls (25.4%) (3], Risk factors include allergy or atopy, upper respiratory tract infection, snoring, acute

otitis media, passive smoke exposure and low social status [21122],
2.2. Acute Respiratory llinesses

Influenza and other respiratory viral infections are the most common type of acute respiratory infection with great
effects on host immune mechanisms. Acute respiratory disease (ARI) was shown to develop more frequently in
children with early Moraxella-dominant profiles and less in Corynebacteriaceae-dominant profiles 12,
Streptococcus species and Prevotella salivae were additionally associated with the greater susceptibility to
influenza B viral (IBV) infection and decreased susceptibility to influenza A viral (IAV) infection 2 ARIs such as
Influenza induce antiviral immune responses that are associated with changes in microbial composition and
function. These changes in the immune response also predispose patients to secondary bacterial infections, which
are typically clinically more severe 84, After adjusting for sex, age, race, disease severity, type of hospital and
median household income for patient ZIP code, AAs had a greater odds ratio of in-hospital death for sepsis-related
respiratory failure when compared with CAs (odds ratio [OR], 1.13; 95% ClI, 1.11-1.14; p < 0.001), and LAs also
had a greater odds ratio of in-hospital death when compared with CAs (OR, 1.17; 95% CI, 1.15-1.19; p < 0.001),
and so did Asian and Pacific Islanders (OR, 1.15; 95% CI, 1.12-1.18; p < 0.001) and Native Americans (OR, 1.08;
95% CI, 1.00-1.15; p < 0.001) when compared with CAs (OR, 1.0) [22. These variations may be related to complex
interactions between an altered microbiome, virus-induced changes in immune response and growth of pathogenic
bacteria as microbial diversity decreases (62, Diabetes and Chronic respiratory disease also influence the
occurrence of Influenza B4 Differences in Acute Respiratory Distress Syndrome (ARDS) incidence and associated
mortality were also observed among different racial/ethnic affiliations. Among 96,350 patients studied,
discrepancies were found among AAs and CAs for ARDS incidence (0.70% vs. 0.93%) and between LAs and CAs

for ARDS-associated mortality (0.27% vs. 0.17%). There appeared to be a protective effect of AA race/ethnicity for
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ARDS incidence (OR, 0.73; 95% CI, 0.58-0.91) [28l. Risk factors for ARDS include abuse of alcohol and tobacco,

malnutrition, and obesity 39,

Coronavirus disease 2019 (COVID-19), an infectious disease caused by binding of the viral spike (S) protein of the
coronavirus to ACE2 receptors highly expressed in nasal goblet and ciliated cells, also correlated with microbial
disparities in patients. In a study, Deinococcus thermus showed exclusive presentation only in controls when
compared to COVID-19 patients admitted to intensive care unit (ICU), paucisymptomatic or affected by other
coronaviruses. Candidatus saccharibacteria (formerly known as TM7) was strongly increased in negative controls
and COVID-19 paucisymptomatic patients as compared to COVID-19 ICU patients. Bifidobacterium and
Clostridium were completely depleted only in ICU COVID-19 patients and, Salmonella, Scardovia, Serratia and
Pectobacteriaceae were observed only in ICU COVID-19 patients (28, Likewise, there was a differential increase in
species in patients with COVID-19 infection. Peptoniphilus lacrimalis, Campylobacter hominis, Prevotella 9 copri
and Anaerococcus were more abundant in those with high viral load and COVID-19 infection whereas
Staphylococcus haemolyticus, Prevotella disiens and Corynebacterium variants were more abundant in those with
low viral load and without COVID-19 infection 24, Ethnic disparities were also recorded in the United States. Using
a large database containing 18,728,893 patients from 50 studies, AAs and AS ethnicities had a higher risk of
COVID-19 infection compared to CAs individuals (pooled adjusted relative risk (RR) for AAs: 2.02, 95% CI 1.67—
2.44; pooled adjusted RR for AS: 1.50, 95% CI 1.24-1.83) and sensitivity analyses examining peer-reviewed
studies only (pooled adjusted RR for AA: 1.85, 95%CIl: 1.46—2.35; pooled adjusted RR for AS: 1.51, 95% CI 1.22—
1.88 [28] Risk factors include hypertension, coronary artery disease, history of stroke, diabetes, obesity, severe

obesity, chronic kidney disease, asthma and chronic obstructive pulmonary disease 22!,
2.3. Rhinitis and Chronic Rhinosinusitis

Early childhood studies reveal that a decrease in bacterial diversity in infants over the period of 18 months, was
associated with the development of rhinitis. Furthermore, symptoms associated with rhinitis were observed in
infants with a depleted abundance of Corynebacterium 88, Chronic rhinosinusitis (CRS) patients, however, showed
an increased abundance of Corynebacterium [23. Postoperatively patients with CRS who had better outcomes
presented with greater bacterial diversity with higher relative abundances of Actinobacteria at the time of surgery
671 LAs with CRS have greater disease severity and morbidity compared with CAs. Analysis of the nasal
microbiota of CRS patients revealed that the nares of Latino patients were significantly less diverse compared to
CAs (adjusted p-value = 0.03) and had a significantly higher relative abundance of Burkholderia genus compared
to CAs (adjusted p-value = 0.04) 24, Risk factors associated with CRS include asthma, gastroesophageal reflux
disease (GERD), genetic polymorphisms, rheumatoid arthritis, migraine and cigarette smoking 22!,

2.4. Otitis Media

Otitis media (OM) is a common pediatric diagnosis. Several risk factors have been associated with OM including
lack of breast-feeding practices, daycare, mother multiparity and ethnic affiliation 24, The association between OM

diagnosis and race/ethnicity in 11,349 non-low-birthweight infants was measured. After adjustment for relevant
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confounders, AA (OR 0.74; 95% CIl 0.61-0.89) and AS infants (OR 0.77; 95% CI 0.57-1.0) were less likely to be
diagnosed with OM than CA infants 34,

Children with chronic otitis media with effusion (COME) had profiles that were Corynebacterium-dominated,
Streptococcus-dominated or Moraxella-dominated when compared with healthy candidates. Haemophilus
influenzae, Streptococcus pneumoniae, Moraxella catarrhalis and to a lesser extent Staphylococcus aureus were
identified as principal composites involved in otitis. In contrast, higher abundances of Haemophilus, Moraxella and
Neisseria in the nose have been found to be associated with acute OM (AOM) with lower abundances of
Staphylococcus, Corynebacterium, Propionibacterium, Streptococcus (usually not S. pneumoniae) and
Lactococcus 281, There are several risk factors recorded for chronic OM (COM) such as the presence of allergy or
atopy (OR, 1.36; 95% CI, 1.13-1.64; p = 0.001), an upper respiratory tract infection (OR, 6.59; 95% CI, 3.13—
13.89; p < 0.00001), Snoring (OR, 1.96; 95% Cl, 1.78-2.16; p < 0.00001), patient history of AOM (OR, 11.13; 95%
Cl, 1.06-116.44; p = 0.04), passive smoke exposure (OR, 1.39; 95% CI, 1.02-1.89 p = 0.04) and low social status
(OR, 3.82; 95% CI, 1.11-13.15; p = 0.03) 18l Chronic suppurative otitis media have also been shown to appear
peculiar in West Africa 17,

2.5. Granulomatosis with Polyangiitis

Similarly, higher abundance of S.aureus was found in patients with active granulomatosis with polyangiitis (GPA)
compared to healthy controls who had a higher abundance of S.epidermidis and Propionibacterium acnes (p =
0.04) B9, patients with active GPA (66.7%) had more S.aureus colonization compared with inactive GPA (34.1%)
and nasal microbiota composition differed substantially between GPA patients and healthy controls (p = 0.039).
Interestingly, the incidence was not significantly different in the AA/Minority Ethnic population from that in the CA
population in the United Kingdom (adjusted odds ratio = 0.78, 95% CI: 0.53, 1.13, p = 0.13) [l Risk factors
strongly associated with GPA included exposure to animals, especially horses (OR 3.08, 95% CI 1.34-7.08), a
history of bronchiectasis up to 5 years before GPA diagnosis (OR 5.1; p < 0.0001), pulmonary fibrosis in the

previous 3 years (OR 5.7; p = 0.01) and a previous diagnosis of an autoimmune disease or chronic renal
impairment [321(33],

2.6. Atopic Dermatitis and Psoriasis

A Moraxella-dominant profile was also associated with increased severity in pediatric atopic dermatitis (AD).
Correlations between nasal microbiota and skin microbiota were also found although the nose and skin harbor
distinct microbial communities (n = 48 paired samples; p < 0.001) (42, Persistent S. aureus colonization was also
recorded in adult patients with AD with the same protein A gene type expressed both nasally and on the skin [42],
AD is a risk factor for colonization of nasal mucous membranes and the skin by methicillin-resistant S. aureus 68,
Higher overall rates of AD were found in Africa and Oceania compared to India and Northern and Eastern Europe.
In the United States, AD prevalence was higher in AA (19.3%) compared with CA (16.1%) children. The immune
phenotype of all ethnic groups was characterized by strong T2 activation, however, important differences in
immune polarization exist among the different ethnicities. AS patients with AD had stronger T17/T22 activation

than AA and CA patients with AD, whereas AA patients had the highest serum IgE levels among all groups, while
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largely lacking Tyl and Tyl7 activation B9, Risk factors associated with AD include viral and bacterial skin
infections [, Interestingly, AD was also shown to be a risk factor for developing attention-deficit hyperactivity
disorder (hazard ratio (HR) = 2.92, 95% CI = 2.48-3.45) or autistic spectrum disorder in children (HR = 8.90, 95%
Cl = 4.98-15.92) when aged 3 years or older 22,

Compared to healthy skin bacterial communities, psoriatic lesion and non-lesion skin also showed unique microbial
signatures, with higher diversity and more heterogeneity compared to healthy skin bacterial communities. S.
aureus was relatively more abundant while S. epidermidis and Propionibacterium acnes were diminished. Newborn
mice colonized with S. aureus demonstrated strong Th17 polarization probably due to cutaneous inflammation (11,
Psoriasis arises as a result of the interaction between hyperproliferative keratinocytes and infiltrating immune cells.
Immune responses on the skin are regulated by commensal microbiota that reside on the skin surface. For
instance, S.epidermis colonization shapes the skin’s T cell network, bolstering cutaneous CD8+ T cells to produce
interferon gamma, (IFNy) and interleukin-17A (IL-17) effector functions which protect against pathogenic bacteria,
Leishmania and C. albicans and also prevents exposure to S.aureus, hindering inflammatory diseases, which are
strongly associated with psoriasis 4. Corynebacterium accolens, in turn protects against S. epidermidis and C.
albicans through the expansion of IL-17-producing dermal yd T cells thus maintaining cutaneous homeostasis 241,
Disruption of this homeostasis, resulting in S.aureus abundance and S.epidermis attenuation is characteristic of
psoriasis 1. Interestingly, psoriatic patients tend to develop metabolic syndromes such as cardiometabolic
diseases, abdominal obesity, diabetes mellitus and dyslipidemia. Researchers have identified common
inflammatory processes, including genetic and immune responses that drive the pathology of psoriasis,
cardiovascular comorbidities and immunological diseases /1. Nevertheless, there is strong evidence that rectifying
microbial composition can have a therapeutic effect, in the improvement of psoriasis and associated diseases. For
example, fecal transplant to a 36-year-old male patient diagnosed with severe psoriasis for 10 years and

inflammatory bowel syndrome for 15 years improved the two conditions significantly [2],

Likewise, oral intake of Lactobacillus pentosus GMNL-77 significantly decreased erythematous scaling lesions in
imiquimod-treated mice with epidermal hyperplasia and psoriasis-like skin inflammation, with decreased tumor
necrosis factor-alpha (TNF-a), interleukin (IL)-6, and I1L-23/IL-17A axis-associated cytokine (IL-23, IL-17A/F and IL-
22) levels in the skin and reduced IL-17- and IL-22-producing CD4+ T cells in the spleen. Additionally, ethanol
extract (SEL001), isolated from Lactobacillus sakei proBio-65, exhibited protective effects on imiquimod-treated

psoriasis-like skin inflammation in a mouse model, with decreased gene expression levels of IL-19, IL-17A and IL-
23 [,

Psoriasis was most common in CAs (3.6%), followed by AAs (1.9%), and LAs (1.6%) B, Though population-based
studies on the prevalence of psoriasis have not been conducted in Africa, clinic-based studies have found differing
prevalence rates dependent upon location, with higher prevalence (2.6—3.3%) in eastern African countries (Kenya,
Uganda and Tanzania), compared to western African countries (0.05-0.3% in Nigeria, Mali, Angola) 2. Risk
factors may be extrinsic or intrinsic including stress, obesity diabetes mellitus, smoking, air pollution, arthritis,
inflammatory bowel disease, alcohol, drugs, cardiovascular disease, infection, sun exposure and hypertension.

Depending on genetic disposition, the aforementioned factors may trigger or exacerbate psoriasis 531341,
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2.7. Neurological lliness: Alzheimer’s, Parkinson’s and Multiple Sclerosis

Nasal microbiota dysbhiosis has also been implicated in neurological diseases such as Alzheimer’s Disease (AZ),
Parkinson’s disease (PD) and Multiple Sclerosis (MS). Some suggested mechanisms include transport of bacteria
and their products from the nose to the brain, alteration of systemic or CNS-specific immunity, and reactivation of
non-degradable spores from Actinobacteria, escorted by a-synuclein via retrograde axonal transport to hibernate in
the associated cerebral nuclei #2431, Ethnically, there were differences in the total tremor score (F = 3.68, p = 0.03)
found among subjects with Essential Tremors (ET). The CA group had a mean total tremor score that was 6.1
points lower than that of the Hispanic group (p = 0.07) and 7.2 points lower than that of the AA group (p = 0.05) [48],
These phenotypic differences may be reflective of genotypic differences or differences in exposure to
environmental factors that influence tremor as well as variability in microbiota composition. Risk Factors for ET
include exposure to neurotoxic compounds such as (-carboline alkaloids and ethanol, exposure to pesticide, lead,
and tobacco 47481 Multiple members of the microbiota such as Escherichia, Lactobaccillus, Bifidobacterium,
Enterococcus and Truchuris produce neurotransmitters and neuropeptides such as dopamine, acetylcholine,
gamma-aminobutyric acid, serotonin (5-hydroxytryptamine) and brain-derived neurotrophic factor 3. These
metabolites are known to be vital for brain development and functioning. A bidirectional relationship between the
body microbiota and the brain suggests that microbiota-dependent signals can stimulate the nervous system and
there may be a link between neuronal activation and T4 cell differentiation. This may explain the
immunoregulatory impacts of the microbiome. In a mouse study, disruption or absence of the microbiota impaired
the function of the blood—brain barrier, altered cortical myelination and hippocampal neurogenesis, decreased
cognitive function and memory formation, and decreased social and anxiety-like behavior. Microbiota-derived short-
chain fatty acids have also been shown to promote the differentiation and function of microglia and macrophages in
the brain 4. They also play a significant role in the appearance of motor deficits mediated by the neuronal protein
a-synuclein in a mouse model of Parkinson’s disease /3. Risk factors for Parkinson’s Disease include head injury,
family history of Parkinson’s disease, depression, and trauma 4l In addition, patients diagnosed with obstructive
sleep apnea (OSA) had associated nasal microbiome diversity correlated with the severity of the disease.
Streptococcus, Prevotella and Veillonella were more prevalent in severe OSA cases and despite treatment, the
composition of the nasal microbiota remained unchanged [4%. OSA has been suggested to accelerate the onset of
mild cognitive impairment and AZ and could be an independent risk factor PD. In the early stages of AZ, continuous
positive airway pressure (CPAP) treatment may slow down disease progression, thus OSA screening can be a
timely intervention in these patients 78], Risk factors of OSA include obesity, rhinitis, and adenoid hypertrophy 1]
while diet, the immune system, mitochondrial function, metal exposure, and infection impacts the risk of AZ

occurring 43,
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