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Abstract

Background: Gut dysbiosis may play a role in immune-mediated diseases, such as psoriasis. There is a
growing interest in understanding microbiome influence, with speculations around the importance
of an altered gut microbiome linked to the progression to psoriatic arthritis in psoriasis. The objective
of this study is to study the gut microbiome in patients with severe psoriatic disease with or without
psoriatic arthritis.

Methods: V3/V4 16S rRNA gene sequencing and bioinformatics analyses were performed with the
total DNA extracted from the stool samples of 30 patients with psoriatic disease, 15 of whom had
documented psoriatic arthritis.

Results: We found differences in gut microbiome composition in psoriatic arthritis patients when
looking for relative and especially differential abundances. Bacteroidaceae family (P =.02), Bacteroides
genus (P=.02), and Bacteroides uniformis (P=.03) were more abundant in psoriatic arthritis patients on
differential abundance, adjusted for each taxonomic level. However, the present study did not show
significant differences in alpha or beta diversity.

Conclusion: This study shows different patterns of gut microbiome composition in patients with psori-
atic arthritis, with significant overexpression of the Bacteroides genus. This reinforces the microbiome
as a field of interest in psoriasis. Nevertheless, it should be noted that some previously described find-
ings related to lower diversity and different clustering between groups could not be demonstrated,
probably due to the small number of patients. Additionally, it remains difficult to understand the
magnitude of the gut microbiome influence. Is dysbiosis a cause or consequence of the disease?
However, the microbiome deserves our attention, especially since it brings different opportunities
for intervention through diet, prebiotics and probiotics, pretreatment analysis, prognosis, and even
microbiome modulation and transplantation.

Keywords: Psoriasis, psoriatic arthritis, microbiome, gut microbiome, Bacteroides

Introduction

Psoriasis is a chronic, inflammatory, and immune-mediated systemic disease that primarily affects the skin
and joints."* It has an estimated prevalence of 2%-3% of the world’s population, varying according to eth-
nicity and geographic location.>” In Brazil, it is estimated to occur in 1.3% of the general population.®’ Its
etiopathogenesis is complex, multifactorial, and not completely understood to the present day. In sum-
mary, we can understand it as a disease primarily determined by an aberrant immune response, influenced
by a genetic background that is thought to increase predisposition, associated with various environmental
stimuli described as possible triggering and/or aggravating factors.'

In approximately 70% of cases, the skin disease precedes joint involvement, and it is estimated that approxi-
mately one-third of patients with psoriatic disease will develop psoriatic arthritis over the course of their
disease."" Since psoriatic arthritis is an inflammatory joint disease capable of establishing a progressive and
erosive course, early diagnosis is essential to prevent permanent damage to the patient. A short delay of 6
months in the proper diagnosis implies a worse outcome in terms of therapeutic response in the future.'
Researchers often seek to establish good screening tools or even biomarkers that can help the clinical der-
matologist in this assessment, improving the window of opportunity for action.'!"?

In 2019, Sher et al'* established a hypothesis of the progressive evolution of psoriatic arthritis, start-
ing from cutaneous disease, in which individuals exposed to genetic and environmental factors would
go through a preclinical phase. Soon after, the subclinical stage (imaging exams with early alterations)
may progress to a transition phase—prodromal (initial signs and symptoms), culminating in established
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psoriatic arthritis. The authors posited that
in the transition through psoriatic arthritis,
changes in the microbiome, such as trauma,
certain comorbidities (obesity), and biome-
chanical stress, could play a role.

We conducted a case-control study seeking a
better understanding of the gut microbiome in
Brazilian patients with severe psoriatic disease
compared to control individuals without psori-
atic disease. Based on this, a new analysis was
carried out, focused on the group of psoriasis
patients, seeking to assess the differences in
the gut microbiome in patients with and with-
out psoriatic arthritis, the main objective of the
present study.

Methods

This was an observational case-control study
developed in a reference outpatient clinic with
severe psoriatic disease patients with and with-
out associated psoriatic arthritis. All individuals
were aged 18 years or older. The sample was
restricted to individuals living in Florianépolis
and metropolitan areas (urban area/single
geographic unit).

Patients with a clinical and/or histopathologi-
cal and/or radiological diagnosis of plaque
psoriasis and/or psoriatic  arthritis  were
included."” Psoriatic arthritis was diagnosed by
a board-certified rheumatologist, respecting
the CASPAR criteria.”

We selected only patients with severe disease,
classified as 10% or more of affected body
surface area and/or a PASI score equal to or
greater than 10, and/or a Dermatology Life
Quality Index (DLQI) greater than 10.? Joint dis-
ease severity was evaluated using the follow-
ing scores: Disease Activity in Psoriatic Arthritis
Score (DAPSA) and Bath Ankylosing Spondylitis
Disease Activity Index (BASDAI)."®

We excluded study patients with a history of
diarrhea in the last month; those with comor-
bidities such as inflammatory bowel disease
(Crohn's disease or ulcerative colitis), systemic
orautoimmune inflammatory diseases (such as
rheumatoid arthritis, systemic lupus, systemic
sclerosis, vasculitis, inflammatory myopathies),
food allergy, multiple sclerosis, type | diabe-
tes, autism, chronic pancreatitis, and cirrho-
sis;'7#? active neoplasm; history of surgery with
intervention of the intestinal tract; systemic
treatment with csDMARDs (methotrexate, sul-
fasalazine, leflunomide, acitretin, cyclosporine,
and JAK inhibitors) or bDMARDs (TNF, IL12,
IL17,1L23 inhibitors) in the last 3 months; or use
of systemic antibiotics or oral probiotics in the
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last 3 months. Vegans, vegetarians, and people
with a strict raw food diet were also excluded.

Control subjects, without cutaneous and/or
articular psoriatic disease, were subject to the
same exclusion criteria and were matched by
age and sex.

The sample size calculation was based on
the methodology described by Zhao et al*
in 2018 and implemented in the R package
RnaSeqgSampleSize.® The following assump-
tions were used: controlling the false discovery
rate (FDR) at 5%; a dispersion parameter of the
BN distribution of approximately 0.5; an aver-
age count per group of at least 50 reads; and
similar library sizes between groups. With 15
samples per group, it was possible to detect
mean differences (FC=4) with statistical power
above 95%.

Data were collected in medical appointments
and electronic medical records only after
approval by the ethics committee and agree-
ment and signing of the informed consent by
each patient (ethics committee serial number
of approval——CAAE: 33498620.6.0000.0115).

Blood samples were collected from patients
(not controls) to assess acute-phase inflam-
matory tests: erythrocyte sedimentation rate
(first-hour ESR, in milliliters) and high-sensi-
tivity C-reactive protein (CRP, in milligrams
per deciliter). As a complement to the clinical
examination performed by the board-certified
rheumatologist, ultrasonography of joints,
entheses, and nail apparatus was performed,
contributing to the definition of psoriatic
arthritis at the time of inclusion of the patient
in the study. It should be noted that the same
rheumatologist evaluated every patient.
Additionally, he has a 10-year experience
background in rheumatologic ultrasound and
was responsible for all ultrasound exams per-
formed in the research.

Examination of the intestinal microbiome
was performed by large-scale DNA sequenc-
ing using markers from the V3/V4 region of
the 16S rRNA gene for taxonomic identifica-
tion of bacteria extracted and amplified from
stool samples.®?” The results obtained after
DNA sequencing were analyzed by the new
Neotools v1 bioinformatics pipeline. This
pipeline includes 2 advances in the analysis
and classification of sequencing data: (1) use
of denoise methods, eliminating sequences
arising from possible sequencing errors,
increasing confidence in the results obtained
and (2) new taxonomic classification, based

on similarity, using an algorithm called LCA
(lowest common ancestor) to determine the
lowest possible taxonomic level. The similar-
ity between the sequenced data was ana-
lyzed against a database of 16S sequences
obtained from complete bacterial genomes
(Neoref16Srev6). If there were sequences iden-
tical to a single species present in the data-
base, the species taxonomy was assigned. If 2
or more sequences showed similarity of up to
98.7% with different species in the database,
the taxonomic assignment was taken to their
lowest level of convergence (e.g., genus, family,
phylum, and kingdom).

Analyses were performed in R (v. 4.2.0) using
the tidyverse (v. 1.3.1) and phyloseq (v. 1.40.0)
packages. Alpha- and beta-diversity analyses
employed the Shannon index and Bray-Curtis
dissimilarity, respectively. Differential abun-
dance analysis used the MicrobiomeStat (v.
1.1), corncob (v. 0.2.0), and DESeq?2 (v. 1.36.0)
packages, focusing on the taxonomic levels
of phylum, family, genus, species, and “lowest”
(as detailed as possible for each sequence).
P-values were adjusted to control FDR at 5%
using the Benjamini-Hochberg procedure.
Description of the global microbial profiles
was performed using a heatmap with ordered
lines, from top to bottom, according to aver-
age relative abundance (greatest abundance
at the top, top 20 taxonomies). Given the
heterogeneity of methods for differential
abundance, 3 tools were employed (LinDA,
corncob, and DESeq2) and consensus was
considered.?30

Results

From a cohort of 250 patients followed at our
psoriasis outpatient clinic, 60 patients were
initially selected based on inclusion crite-
ria. Of these, 30 with severe plaque psoriasis
were eligible after agreeing to participate and
not meeting any of the exclusion criteria.
Respecting the sample calculation, the mini-
mum number of 15 patients per group was
reached, resulting in 15 psoriasis (Pso) and
15 psoriatic arthritis (PsA) patients. We also
included 30 individuals without psoriatic dis-
ease as controls. Table 1 displays the demo-
graphic characteristics of cases and controls,
and Table 2 presents the clinical-epidemiologi-
cal aspects of our patients.

When comparing PsA and Pso patients, there
was no statistically significant difference in
terms of mean age and mean time of disease
progression. Evolving to clinical characteristics,
there was no difference in terms of average
PASI and BSA, and also no difference taking
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Table 1. Clinical-epidemiological profile of our sample (Cases and Controls)

Cases (n=30) Controls(n=30) P

Gender: female (absolute and relative frequencies):

Mean age (years) + SD:

Minimum-maximum

Comorbidities: yes (absolute and relative frequencies):

Mean BMI (kg/m?)+ SD

15 (50%) 15 (50%)
48.3(x12.4) 479(x11.7) 172
28-76 24-79
24 (80%) 22(73.3%) .552
29.93(+5.65) 27.10(+4.33) .226

Source: Elaboration of the authors, 2023. BMI, body mass index.

into account the presence of scalp, nail, or
intertriginous psoriasis. In the present study
also, acute phase inflammatory tests were not
able to differentiate between patients with
and without joint disease (Table 2).

All 30 patients, along with 30 controls included
in the study, had their gut microbiome
analyzed.

Regarding the relative abundance, according
to the taxonomic classification, the following
were found in descending hierarchical order:
(1) Phyla level: Firmicutes and Bacteroidetes
phyla were predominant in both groups,
with a greater presence of Proteobacteria and
Fusobacteria among patients with psoriatic
disease. There was also a slightly greater repre-
sentation of Bacteroidetes and Proteobacteria
among psoriatic  arthritis  patients.  (2)
Families:  Bactereoidaceae, Ocillospiraceae,
and Prevotellaceae families were predomi-
nant in both groups. In patients with psori-
atic arthritis, there was also a predominance
of Lacnospiraceae; among patients without
joint involvement, a small predominance of
Eubacteriaceae and Bacillaceae was noted;
in contrast, there was a higher presence of
Enterobacteriaceae in controls without pso-
riasis. (3) Genus: there was no difference in
diversity. A predominance of Bacteroides
and Roseburia was found in PsA patients and
Faecalibacterium and Prevotella among Pso
patients (Figure 1); (4) Species: There was a
predominance of Faecalibacterium prausnitzii
in both groups. Bacteroides vulgatus, B. sterco-
ris, B. uniformis, and B. plebeius predominated
among patients with PsA, while Prevotella copri
and Eubacterium rectale predominated among
patients with Pso.

Alpha diversity represents the number of dif-
ferent species in a given sample. It seems that
a more diverse microbiome is more resilient

Eur J Rheumatol 2024;11(2):46-52

vs. controls (Shannon index; P=.16) and Pso
vs. PsA (lower median among those exposed:
3.6 Pso x 3.3 PsA), the difference was not sta-
tistically significant (Shannon index; P=.32)
(Figure 2A).

On the other hand, a statistically significant
difference in the composition of the intestinal
microbiome in the psoriasis group as com-
pared to the controls was observed (Bray-
Curtis dissimilarity index; P=.031). This different

Table 2. Clinical-Epidemiological Aspects from Our Patients with Severe Psoriatic Disease

Pso (n=15) PsA (n=15) P
Gender: female (absolute and relative frequencies) 9/15 (60%) 6/15 (40%)
Mean age (years) + SD 47.93(x13.91) 48.67(+10.34) .871
Mean disease time progression (years) + SD 13.60(+8.29) 15.87 (+14.29) .600
Mean BSA = (minimum and maximum)d 22.9% (6%-74%) 24.9% (6%-76%) .789
Mean PASI & (minimum and maximum) 15.88(7.4-23) 18.28(5.4-38.8) .387
DLQI (n=4):™ 18 16

24 20

Pso
+ Scalp 15 (100%) 15 (100%) >.05
* Ungueal 6/15 (40%) 7115 (46.7%)
* Intertriginous 11/15 (73.3%) 8/15(53.3%)
Comorbidities: Present (absolute and relative 12/15 (80%) 12/15 (80%) 1.0
frequencies):
Mean BMI (kg/m?) + SD: 32.85(+4.76) 27.02 (£5.04)  .003
PsA (absolute and relative frequencies): co 15 (50%)
Peripheral 7 (46.66%)
* Enthesitis/dactylitis 12 (80%)
« Axial 5(33.33%)
Mean DAPSA (n=15): 23.11
- Remission: 115
Low activity 3/15
Moderate activity 6/15
High activity 5115
Mean BASDAI (n=5/15) 4.98
Obesity 11/15 (73.3%) 4/15(26.7%)  <.001
Metabolic syndrome 7115 (46.7%) 7115 (46.7%) 1.0
Hypertension 6/15 (40%) 6/15 (40%) 1.0
Diabetes 2/15(13.3%) 2/15(13.3%) 1.0
Dyslipidemia 5115 (33.3%) 8/15(53.3%) <.001
Hepatic esteatosis 7115 (46.7%) 8/15(53.3%) .876
Smoking 3/15 (20%) 6/15 (40%) <.001
Sedentary behavior 11115 (73.3%) 9/15 (60%) 466
PEST (positive screening for PsA) 3/15 (20%) 11/15(73.3%) <.001
Mean ESR (mm 1H) 20.7 21.87 .875
Mean CPR (mg/dL) 2.77 4.67 476

BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BMI, body mass index; BSA, body surface area; DAPSA, Disease Activity

and healthy.>'5# Although there appears to
in Psoriatic Arthritis Score; DLQI, dermatology life quality index; PASI, psoriasis area and severity index; PEST, Psoriasis Epidemiology

be a less diverse intestinal microbiome among
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psoriatic patients, no significant difference
was found in both scenarios: psoriatic disease

Screening Tool; PsA, psoriatic arthritis; Pso, plaque psoriasis. & Those with BSA and PASI <10 had DLQI >10. e PsA: clinical patterns
could overlap, and the same patient may present a peripheral pattern, in addition to axial involvement, for example. Source:

Elaboration of the authors, 2023.
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Finally, differential abundance was analyzed
and is presented according to taxonomic

clustering of gut microbiome composition
could not be documented when comparing
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Figure 2. (A) Alpha diversity—Shannon index (P=.32); (B) Beta diversity—Bray—Curtis dissimilarity
index (P=.11); Pso (green); Apso (yellow). Source: Elaboration of the authors, 2023.
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comparing exposed and unexposed samples.
Adjustments were made for each taxonomic
level but not necessarily across all taxo-
nomic levels. There was a predominance of
the Bacteroidetes phylum among patients
with arthritis, which is why the Firmicutes/
Bacteroidetes ratio was lower in this group.
However, this difference was not statisti-
cally significant (P=.11). Nevertheless, at the
phylum level, there was a predominance of
Verrucomicrobia among PsA patients (P=.04)
(Figure 3A).

Moving forward to the family, genus, and
species levels, it was verified as a hallmark of
the adjusted differential abundance analy-
sis for each level, the greater presence of the
Bacteroidaceae family (P=.02) (Figure 3B),
Bacteroides genus (P=.02) (Figure 3C), and
Bacteroides uniformis species (P=.03) among
patients with psoriatic arthritis when com-
pared to patients without joint disease.

Discussion

We carried out a case—control study with 30
patients with severe psoriatic disease, of whom
15 were diagnosed with psoriatic arthritis,
seeking to evaluate the intestinal microbiome
based on high-throughput DNA sequencing
of the 16S rRNA gene, V3/V4 regions, extracted

A Verrucomicrobia (phylum), adjusted p=0.04

8

Abundance

e

Arthritis

0% oo o amm—— . o o

No arthritis

Bacteroidaceae (family), adjusted p=0.02

B
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N
8
R

3

3

No arthritis Arthritis

go

Bacteroides (genus), adjusted p=0.02

a
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Abundance
]

g

No arthritis Arthritis

Figure 3. (A) Adjusted differential abundance;
phylum level: Verrucomicrobia (P=.04); (B)
Adjusted  differential  abundance; family
level: Bacteroidaceae (P=.02); (C) Adjusted
differential  abundance;  genus  level:
Bacteroides (P=.02). Pso (green); Apso (yellow).
Source: Elaboration of the authors, 2023.
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and amplified from stool samples. We also
included 30 individuals without psoriatic dis-
ease. All selected individuals, patients, and
controls live in urban areas and came from the
same geographic unit.

The hypotheses of microorganism participa-
tion in the etiopathogenesis of inflammatory
arthritis are not recent, especially in rheuma-
toid arthritis and reactive arthritis but also in
spondyloarthritis, including psoriatic arthritis.’!
In general, antigenic stimuli are thought to act
as a trigger or even a maintenance factor in the
autoimmune inflammatory response. Animal
models in spondyloarthritis with HLA-B27 and
human beta-2 microglobulin-positive trans-
genic mice, clinically manifested by sacrailiitis,
peripheral arthritis, and psoriasiform  lesions,
did not occur when those animals were raised
in sterile environments.**** On the other hand,
the colonization of the gastrointestinal tract
of these same animals by different species of
Bacteroides favored the development of joint
and cutaneous inflammation.** Subsequent
experimental models documented the devel-
opment of spondyloarthritis in animals treated
with beta-glucans (a prebiotic polysaccharide
known to stimulate the growth and prolif-
eration of bacteria and yeast), correlating with
changes in the intestinal microbiome*3¢ At
the beginning of the twenty-first century, the
first evidence linking gastrointestinal inflam-
mation, modifications of the intestinal microbi-
ota, and, consequently, increased permeability
of the intestinal barrier with spondyloarthritis
was published.®’

Advances in  high-throughput  genetic
sequencing techniques have boosted micro-
biome research along with their influence
on human homeostasis, inflammation, and
autoimmunity. At the same time, technical
improvements allowed for cost reduction and
greater accessibility to assessment methodolo-
gies, leveraging numerous publications on the
subject in the past decade.

Focusing specifically on psoriatic disease, in
a pioneering way, Scher et al,*® in 2015, used
high-throughput sequencing of the 165 ribo-
somal gene (same technique as in the present
study) to study 16 patients with psoriatic arthri-
tis, 15 with plaque psoriasis, and 17 healthy
controls. They demonstrated a decreased
diversity of the microbiome among patients
with psoriatic arthritis and plaque psoriasis
when compared to controls (Shannon index).
In parallel, they identified decreased expres-
sion of the genera Akkermansia, Ruminococcus,
Pseudobutyrivibrio,  Parabacteroides, ~Alistipes,

and Coprococcus in patients with psoriatic
disease. When comparing patients with and
without arthritis, a reduction in Firmicutes,
Clostridiales, and Verrucomicrobiales was
noted at the phylum level, in addition to an
increase in Bacteroidetes in patients with
established joint disease.®

In the present study, there was a predomi-
nance of the genera Bacteroides and Roseburia
in patients with PsA and of Faecalibacterium
and Prevotella among patients with PsO,
without joint disease. At the species level, it
was found that B. vulgatus, B. stercoris, B. uni-
formis, and B. plebeius predominated among
patients with established joint disease. On
the other hand, Prevotella copri, and E. rectale
predominated among patients with isolated
cutaneous disease. Advancing beyond rela-
tive abundance, despite not demonstrating
changes in alpha or beta diversity when com-
paring patients with and without joint disease,
our study also documented a predominance
of the Bacteroidaceae family (P=.02), genus
Bacteroides (P=.02), in addition to species
Bacterioides uniform (P=.03) among patients
with joint disease. All in adjusted differential
abundance.

Scherand colleagues highlighted thata marked
decrease in Akkermansia, Ruminococcus, and
Pseudobutyvibrio among patients with PsA
resembles dysbiosis pattern found in inflam-
matory bowel disease.® We did not find these
differences, perhaps due to low reading in
both studied groups. But, on the other hand,
previous studies have linked different species
of the genus Bacteroides with inflammatory
bowel disease, relating the capacity to produce
proteases, especially by the species B. vulgatus,
relating to ulcerative colitis, including their
expression being proportional to the inflam-
matory activity of the illness.**

Interestingly, this finding correlates when we
return to experimental research, where, in an
animal model, it was also demonstrated that
colonization of the gastrointestinal tract by
different species of Bacteroides favored the
development of joint inflammation** In the
study by Ling et al,* published in 2022, study-
ing the difference in the intestinal microbi-
ome in patients with psoriatic arthritis (9) and
patients with undifferentiated arthritis (10), dif-
ferent groupings of beta-diversity composition
were found between the groups. Therefore, the
overall microbiome composition was different
between groups. Furthermore, there was also
greater expression of the Bacteroidetes phy-
lum among patients with psoriatic arthritis,

Eur J Rheumatol 2024;11(2):46-52

along with Firmicutes, Proteobacteria, and
Actinobacteria. Greater expression of the spe-
cies Megasphaera elsdenii was also identified. In
our study, there was no greater expression of
Megasphaera spp.

However, Manasso and collaborators*' in
2020, studying 15 patients with PsA, identi-
fied an increase in the orders Clostridiales
and Erysipelotrichales, but with a reduction in
Bacteroidales when compared to healthy con-
trols. On the other hand, these same authors
followed this group after treatment with an
anti-TNF-alpha immunobiological, known to
be effective in the treatment of psoriatic arthri-
tis, and clinical improvement was accompa-
nied by a reduction of Bacteroidales expression.
This, somehow, may support the hypothesis
that was formulated in the present study relat-
ing the importance of this phylum, order, fam-
ily, and genus in psoriatic joint disease.

Finally, Xiao and collaborators, in 2024, pub-
lished the findings of a robust study with 95
individuals, 44 with psoriatic arthritis, 26 with
psoriasis, and 25 healthy controls. There was no
difference in terms of alpha diversity; however,
there were significant grouping differences in
beta diversity (Bray—Curtis index) in different
scenarios: patients with psoriatic disease vs.
controls were grouped together, as well as pso-
riasis vs. controls and psoriatic arthritis vs. con-
trols. Furthermore, the authors found that the
best parameter for differentiating the microbi-
ome of psoriatic disease compared to control
individuals was the significant reduction of E.
rectale. However, no difference in expression
sufficient to differentiate patients with or with-
out joint disease was identified. Conversely, the
present study identified greater expression of
E. rectale predominated among patients and,
when comparing only patients with and with-
out joint disease, those with exclusively cuta-
neous disease had greater expression of this
species in terms of relative abundance.*

Scher and colleagues also showed, at the gen-
der level, a marked decrease in Akkermansia,
Ruminococcus, and Pseudobutyvibrio among
patients with psoriatic arthritis, with a pattern
of intestinal dysbiosis resembling that found in
inflammatory bowel disease.*®

It is speculated, therefore, that certain pat-
terns of intestinal dysbiosis would determine
a decrease in the mucus layer, deregulation
of tight junctions, qualitative and quantitative
defects in Paneth cells, and increased perme-
ability of the intestinal mucosa. Augmented
permeability  increases microorganism
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antigen exposure to the host, especially
bacteria  (predominantly  liposaccharide
components of the outer membrane of gram-
negative bacteria—LPS). There is a decrease
in the population of regulatory T lympho-
cytes and an increase in the differentiation
and expansion of THT and TH17 lymphocytes,
also increasing the synthesis and secretion
of IL17, in addition to a decrease in the pro-
duction of secretory IgA and short-chain
fatty acids. In parallel, this increase in intesti-
nal permeability would allow greater bacte-
rial translocation, with the dissemination of
this hypothetical antigenic trigger, inducing
inflammation in different sites, including the
skin and joints.##

Returning to the theory of evolution of psori-
atic disease (plaque psoriasis) to joint involve-
ment, in addition to dysbiosis, in the present
study, a relationship between dyslipidemia (P
< .001) and smoking (P < .001) and joint dis-
ease was verified in univariate analysis. Little
relevance of acute phase inflammatory tests
was seen. A significant association of positive
screening with the Psoriasis Epidemiology
Screening Tool (PEST) and the presence of pso-
riatic arthritis was also detected. Another inter-
esting aspect was the demonstration of altered
Doppler ultrasound in patients with negative
PEST, demonstrating greater sensitivity in the
early stages of the disease. There was a ten-
dency towards a higher mean of ultrasensitive
quantitative CRP (4.67 x 2.77); however, like
the 1-hour ESR, the difference did not reach
statistical significance (P=.476). In fact, the lit-
erature shows that increased CRP can help in
the interpretation of a patient with plaque pso-
riasis and arthralgia/arthritis; however, when
negative, it should not rule out the diagnosis
or even be indicative of controlled joint disease
or remission.*

We recognize the sample size as an important
limitation, even though we have reached the
proposed sample calculation.

This study shows different patterns of gut
microbiome composition in patients with pso-
riatic arthritis, with significant overexpression
of the Bacteroidacea family Bacteroides genus,
and B. uniformes species, similar to previous
work on the gut microbiome and psoriatic
arthritis. This reinforces the microbiome as a
field of interest in psoriasis, especially the gut
microbiome, due to its magnitude. Modulating
Bacteroides could be a target in the future.

Additionally, we highlight this paper as one of
the few conducted in Brazil.

Amorim et al. Study of the Gut Microbiome in Patients with Psoriatic Arthritis

Nevertheless, it should be noted that some
previously described findings related to lower
diversity and different clustering between
groups could not be demonstrated, probably
due to the number of patients who could be
included in the study. Additionally, it remains
difficult to understand the magnitude of the
gut microbiome influence on the disease. Is
dysbiosis a cause or consequence of the dis-
ease? However, the microbiome deserves our
attention, especially since it brings different
opportunities for intervention through diet,
prebiotics and probiotics, pretreatment analy-
sis, prognosis, and even microbiome modula-
tion and transplantation.
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