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SUMMARY

Introduction/Objective The objective of the paper was to explore the risk factors and prediction models
of digestive system complications in patients with rheumatic diseases.

Methods This case-control retrospective study enrolled 326 patients with rheumatic diseases (163 with
digestive system involvement and 163 without), collecting demographic data, laboratory parameters
(liver enzymes, lipid profiles, etc.), and disease types (rheumatoid arthritis, connective tissue diseases,
gout, etc.). Potential variables were screened through univariate analysis, with independent risk factors
subsequently identified using multivariate logistic regression analysis.

Results Univariate analysis revealed significantly higher proportions of males (35% vs. 20.2%, p = 0.003),
alcohol consumption history (23.9% vs. 14.7%, p = 0.035), triglyceride (TG) (1.59 vs. 1.13 mmol/L, p < 0.001),
and aspartate aminotransferase (AST) (21 vs. 19 U/L, p = 0.005) in the digestive system involvement group
compared with controls. Multivariate logistic regression confirmed male gender (odds ratio [OR] = 2.276,
95% confidence interval [Cl]: 1.184-4.376), elevated AST (OR = 1.039 per U/L, 95% Cl: 1.005-1.074) and
hypertriglyceridemia (OR = 5.456, 95% Cl: 3.217-9.252) as independent risk factors (all p < 0.05).
Conclusion Male sex, elevated AST and hypertriglyceridemia constituted core predictive factors for
digestive complications in rheumatic diseases, with a 445.6% increased risk observed at TG levels

> 1.6 mmol/L, necessitating targeted intensive monitoring and clinical intervention.
Keywords: rheumatic diseases; digestive system,; risk factors

INTRODUCTION

Rheumatic and autoimmune diseases, char-
acterized by chronic inflammation of joints,
muscles, and connective tissues, exhibit sig-
nificant global prevalence, affecting approxi-
mately 1-3% of the population [1]. This disease
spectrum encompasses dozens of subtypes, in-
cluding rheumatoid arthritis, systemic lupus
erythematosus, sicca syndrome, and systemic
sclerosis, with their complex pathological
mechanisms leading to multi-system damage
that has become a major contributor to patient
disability, impaired quality of life, and reduced
life expectancy [2, 3, 4]. Among these systemic
manifestations, digestive system complications
warrant particular attention. Clinical studies
demonstrate that over 50% of patients with
rheumatic disease experience varying degrees
of digestive involvement, which not only exac-
erbates the primary condition but often leads to
diagnostic and therapeutic delays due to non-
specific symptoms. Gastrointestinal diseases of
systemic lupus erythematosus include several
clinical manifestations with different frequen-
cies (0.5-10.7% of cases), and liver involvement
includes lupus-associated hepatitis (9.3%) and
autoimmune hepatitis (2.3%) [5]. Patients with
systemic sclerosis have gastroesophageal mani-
festations (93.3%), as well as intestinal manifes-
tations (67.8%) and anorectal manifestations

(18.9%) [6]. Autoimmune diseases can cause a
variety of gastrointestinal manifestations, espe-
cially oesophageal motility disorder and small
intestinal pseudo-obstruction [7, 8]. This high
prevalence and complexity make rheumatic
diseases with digestive complications a signifi-
cant challenge in clinical practice.

The pathological mechanisms linking rheu-
matic diseases and digestive system damage
are multidimensional. On the one hand, au-
toimmune abnormalities can directly trigger
systemic vasculitis and mucosal inflamma-
tion. For example, Behget’s disease frequently
involves the ileocecal region (occurring in
approximately 88% of cases), manifesting as
right lower quadrant pain, hematochezia, and
other symptoms that closely resemble Crohn’s
disease, posing significant diagnostic chal-
lenges. On the other hand, secondary dam-
age from therapeutic agents cannot be over-
looked. Nonsteroidal anti-inflammatory drugs
(NSAIDs) and glucocorticoids can compromise
the gastrointestinal mucosal barrier, with gas-
tric mucosal erosion observed in approximately
30% of patients undergoing long-term NSAID
therapy, substantially increasing the risk of pep-
tic ulcers and perforation. Moreover, immuno-
suppressants (e.g. methotrexate) and biologic
agents may directly induce hepatotoxicity and
pancreatitis [8, 9, 10]. This dual pathological
mechanism establishes digestive complications
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as a distinctive concern in rheumatic disease management,
necessitating close collaboration between rheumatology
and gastroenterology specialists.

Current clinical practice faces significant challenges in
diagnosing rheumatic diseases with concomitant digestive
system involvement. As gastrointestinal symptoms frequent-
ly serve as the initial manifestations of rheumatic diseases
yet lack specificity, misdiagnosis is common. Data indicate
that approximately 23% of patients with systemic lupus
erythematosus presenting with abdominal pain and diar-
rhoea are misdiagnosed with inflammatory bowel disease
or acute abdomen, whereas the oesophageal reflux caused
by salivary gland dysfunction in sicca syndrome is often
mistaken for primary gastroesophageal reflux disease [11].
Such misdiagnoses not only delay treatment of the underly-
ing disease but may also exacerbate the condition through
inappropriate management. Limitations in research further
constrain clinical progress. For example, critical mechanisms
such as immune cross-reactivity in the gut-joint axis and
the association between gut dysbiosis and rheumatic activity
remain underexplored, and stratified management strategies
specifically targeting digestive comorbidities are notably
lacking. These issues collectively contribute to the existing
knowledge gaps in current clinical practice [12].

This study systematically investigates the clinical char-
acteristics and risk factors of digestive system manifes-
tations in rheumatic diseases. Utilizing a rigorously de-
signed retrospective case-control study (163 patients with
digestive manifestations vs. 163 without), the focus is on
analyzing demographic characteristics (e.g. gender differ-
ences), metabolic parameters [e.g. triglycerides (TG)], and
hepatic function indices [e.g. aspartate aminotransferase
(AST), alanine aminotransferase (ALT)] to identify clini-
cal markers for high-risk populations. Concurrently, the
mechanistic links between elevated liver enzymes and both
intestinal barrier dysfunction and systemic inflammatory
responses are explored. Ultimately, this research seeks to
establish a clinical management pathway for rheumatic-
digestive comorbidities, providing evidence-based sup-
port for developing individualized screening protocols (e.g.
regular liver function tests and endoscopic surveillance)
and optimizing therapeutic strategies. By integrating epi-
demiological, molecular biological, and clinical evidence,
this study endeavors to address existing knowledge gaps
and offer both theoretical foundations and practical guid-
ance for reducing the incidence and mortality of digestive
complications in rheumatic diseases.

METHODS
Study population

This retrospective case-control study consecutively en-
rolled 326 patients with rheumatic diseases admitted to
the rheumatology department of a tertiary care hospital
between January 2020 and December 2023, with group-
ing based on the presence or absence of digestive system
clinical manifestations.
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The study employed a sample size calculation formula
for unmatched case-control studies, with the following
parameter settings:

Zup, oPO-PY 25 PP

(Py-Po)

2

1

’

where Z , and Z, represent the critical values of the stan-
dard normal distribution corresponding to the signifi-
cance level and statistical power (Z_, = 1.96 at a = 0.05;
Z,=1.282at f = 0.10); PO denotes the estimated expo-
sure rate of the target factor (e.g. NSAID use history) in
controls, set at 20% based on literature and preliminary
data; P1 indicates the exposure rate in cases, calculated as
P, =(ORxP)/(1-P +ORxP)=33.3% using the an-
ticipated odds ratio (OR = 2.0); and P~ represents the mean
exposure rate across groups (P~ = 0.267). Substituting these
values into the formula yielded a minimum sample size of
170 per group. Accounting for a potential 10% missing data
in retrospective studies, the adjusted sample size was 189
per group (total > 378). Although the actual enrolment of
326 patients (combined cases and controls) fell below this
target, power analysis confirmed > 85% statistical power
under a = 0.05, OR = 2.0, and P = 0.20, meeting method-
ological requirements. Sensitivity analysis demonstrated
that sample size requirements would decrease to < 150
per group if P rose to 25% or the OR increased to 2.5.
Given that consecutive enrolment minimized selection
bias, the final sample of 326 patients remained adequate
for analyzing associations between target exposures and
digestive manifestations.

The inclusion criteria for the case group (with diges-
tive manifestations) were as follows: (1) age > 18 years;
(2) tulfilment of international diagnostic criteria for rheu-
matic diseases (e.g. American College of Rheumatology /
European Alliance of Associations for Rheumatology clas-
sification criteria for rheumatoid arthritis, Systemic Lupus
International Collaborating Clinics criteria for systemic
lupus erythematosus) [13]; (3) presence of at least one di-
gestive system manifestation, including but not limited to
gastritis, splenomegaly, hyperbilirubinemia, hyperlipid-
emia, hepatic steatosis, abnormal liver function, pancreati-
tis, gastrointestinal bleeding, or endoscopically confirmed
mucosal lesions. The control group (without digestive man-
ifestations) shared identical criteria except for the absence
of the aforementioned digestive involvement. Exclusion cri-
teria applied to both groups included (1) concurrent solid
or hematologic malignancies; (2) major surgery or trauma
within three months; (3) pregnancy or lactation; and (4)
missing key laboratory data (e.g. TG, AST).

Data collection
Study variables were systematically collected through the
hospital’s electronic medical record system. Demographic

characteristics included age, gender, body mass index
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(BMI), smoking history (defined as continuous smoking
> six months) and alcohol consumption history (ethanol
intake > 30 g/day for > one year). Disease characteristics
encompassed rheumatic disease types (classified into 21
subtypes, as shown in Table 1) and disease duration (cal-
culated from initial diagnosis). Laboratory measurements
were uniformly performed using Beckman AU5800 auto-
mated analyzers. Liver function tests [AST, ALT, gamma-
glutamyl transferase (GGT), alkaline phosphatase (ALP)]
employed rate assays, lipid profiles (TG, total cholesterol)
utilized enzymatic colorimetry, immunological markers
(rheumatoid factor, immunoglobulins IgG/IgA/IgM, com-
plements C3/C4) were measured via immunonephelom-
etry, and tumor markers (alpha-fetoprotein, carbohydrate
antigen 19-9, carbohydrate antigen 72-4) were analyzed via
chemiluminescence immunoassays.

Data acquisition was independently performed by two
uniformly trained researchers using standardized case
report forms, with all imaging results interpreted under
double-blind conditions by two radiologists holding as-
sociate chief physician qualifications or higher (k = 0.84).

Statistical analysis

Statistical analyses were performed using SPSS 26.0 soft-
ware. Normality was assessed using the Kolmogorov-
Smirnov test. Normally distributed continuous variables
were expressed as mean + standard deviation (X + s) and
compared using independent samples t-tests, whereas non-
normally distributed data were presented as median (inter-
quartile range) (M [Q1, Q3]), with Mann-Whitney U tests
used for inter-group comparisons. Categorical variables
were reported as frequencies (percentages) and analyzed
using chi-square (x*) or Fisher’s exact tests. Variables with
p < 0.05 in univariate analysis were entered into multivari-
ate logistic regression models (forward stepwise method)
to calculate ORs with 95% confidence intervals (95% CI),
with statistical significance set at p < 0.05.

Ethics: This study was conducted in accordance with the
1975 Declaration of Helsinki and approved by the Ethics
Committee of The Third Affiliated Hospital of Jinzhou
Medical University (Approval number: JYDSY-KXY]-
IEC-2025-051). As patient identities were anonymized
and this was an observational study, the ethics committee
granted a waiver of informed consent following review.

RESULTS

Distribution characteristics of rheumatic disease
spectrum

Analysis of 326 patients with rheumatic diseases systemati-
cally compared the disease spectrum distribution and clini-
cal parameters between the digestive system involvement
group (n = 163) and the non-digestive involvement group
(n = 163). Regarding disease type distribution (Table 1),
the non-digestive group was predominantly rheumatoid
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arthritis (99 cases, 60.7%), followed by connective tissue
diseases (17 cases, 10.4%) and ankylosing spondylitis (11
cases, 6.7%). In contrast, the digestive involvement group
showed not only rheumatoid arthritis (80 cases, 49.1%) but
also a significantly higher proportion of gouty arthritis (18
cases, 11%), with eight disease subtypes, including ANCA-
associated vasculitis and myositis, exclusively observed in
this group, suggesting unique associations between specific
rheumatic conditions and digestive complications.

Table 1. Patients by type of rheumatic disease with and without gas-
trointestinal disorders

Rheumatic Rheumatic
diseases with | diseases without
Type digestive digestive system
involvement involvement
(n=163) (n=163)

Behget's disease 0 2
Enteropathic arthritis 0 1
Polymyalgia rheumatica 1 2
Sjoégren's syndrome 8 10
Osteoarthritis 3 4
Spondylarthritis 0 1
Connective tissue diseases 12 17
Rheumatoid arthritis 80 99
Ankylosing spondylitis 1 11
Generalized osteoarthritis 1 2
Systemic lupus erythematosus 10 9
Systemic sclerosis 5 3
Psoriatic arthritis 2 2
ANCA-associated vasculitis 2 0
Adult-onset Still's disease 1 0
Takayasu arteritis 2 0
Reactive arthritis 1 0
Myositis 4 0
Gouty arthritis 18 0
Amyopathic dermatomyositis 1 0
Palmoplantar pustulosis 1 0

Univariate analysis: risk factors for digestive
complications

Univariate analysis (Table 2) revealed multiple significant
inter-group differences. The digestive involvement group
had a higher male proportion (57 vs. 33 cases, x* = 8.841,
p = 0.003) and more frequent alcohol consumption (39
vs. 24 cases, x* = 4.427, p = 0.035). Laboratory profiles
demonstrated prominent metabolic and hepatic dysfunc-
tion in this group. Median TG levels were significantly
elevated (1.59 vs. 1.13 mmol/L, z = -7.837, p < 0.001);
liver enzymes were uniformly increased, including AST
(21 vs. 19 U/L, z = -2.839, p = 0.005), ALT (20 vs. 16 U/L,
z =-3.039, p =0.002), GGT (29 vs. 22 U/L, z = —4.360,
p <0.001) and ALP (80 vs. 72 U/L, z = -2.598, p = 0.009).
Notably, rheumatoid factor levels were paradoxically lower
(20 vs. 22.5 TU/mL, z = —2.485, p = 0.013). No statistical
differences were observed in 23 parameters, including age,
BMI, and complement levels.
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Table 2. Univariate factor analysis of rheumatic diseases with and without gastrointestinal involvement

dt Rheumatic diseases with digestive Rheumatic (?Iiseases without digestive e b
involvement (n = 163) system involvement (n = 163)
Age (year) 59.95 + 14.05 61.77 £13.03 1.214 0.226
Male 57 33
Sex 8.841 0.003
Female 106 130
BMI 23.19+£3.19 23.73+£3.19 1.521 0.129
Rheumatoid factor 20(20,55.18) 22.5(20,117) -2.485 0.013
CPR 0.98 (0.34,2.23) 0.63 (0.26, 2.07) -1.016 0.310
ESR 35(20, 65) 33(15,78) -1.625 0.104
IGg 13.2(10.5,16.3) 13.7(11.4,17.2) -0.383 0.702
IGa 3.51(2.47,4.3) 3.34(2.34,4.57) -0.636 0.525
IGm 1.17 (0.75, 1.74) 1.12(0.74, 1.82) -0.006 0.995
c3 1.03(0.82,1.22) 0.99 (0.81, 1.18) -1.041 0.298
c4 0.27 (0.22,0.35) 0.26 (0.19,0.33) -1.280 0.201
AST 21(17,28) 19 (15, 23) -2.839 0.005
ALT 20(13,32) 16 (11, 24) -3.039 0.002
GGT 29 (19, 48) 22 (15, 34) -4.360 <0.001
ALP 80 (63, 95) 72 (58, 89) -2.598 0.009
Bilirubin 10.2 (6.8, 14.5) 9.7(7.3,12.7) -1.354 0.176
TG 1.59(1.13,2.29) 1.13(0.85,1.34) -7.837 <0.001
CHO 4.77 (4.03,5.49) 4.56 (3.96, 5.22) -1.840 0.066
LLLD 2.74(2.17,3.39) 2.57(2.20,3.24) -0.625 0.532
AFP 3.12(1.83, 6.06) 2.98(1.81, 2.98) -0.234 0.815
PG 6(4.2,8.86) 5.9 (3.85, 8.83) -0.614 0.539
CA199 6.46 (3.73,15.4) 7.06 (3.89, 15.08) -0.187 0.851
CA724 3.62(1.56,7.3) 4.3(1.46,8.3) -0.781 0.435
Disease course 5.08 £6.93 5.87 £8.06 0.950 0.343
. ) No 139 135
Smoking history 0.366 0.545
Yes 24 28
Alcohol No 124 139 4.427 0.035
consumption history | Yes 39 24

BMI - body mass index; CPR - C-reactive protein; ESR - erythrocyte sedimentation rate; IGg - immunoglobulin G; IGa - immunoglobulin A; IGm -
immunoglobulin M; C3 - complement C3; C4 - complement C4; AST - aspartate aminotransferase; ALT - alanine aminotransferase; GGT - gamma-glutamyl
transferase; ALP - alkaline phosphatase; TG - triglyceride; CHO - total cholesterol; LLLD - low-density lipoprotein cholesterol; AFP - alpha-fetoprotein;

PG - prostaglandin; CA199 - carbohydrate antigen 19-9; CA724 - carbohydrate antigen 72-4

Table 3. Multivariate logistic analysis of rheumatic diseases combined with digestive system

. 95% confidence interval
Influencing factor B SE Wald x? value p OR — —
Lower limit Upper limit

Sex* 0.823 0.334 6.082 0.014 2.276 1.184 4.376
Alcohol consumption history* -0.035 0.363 0.010 0.922 0.965 0.474 1.964
Rheumatoid factor 0.000 0.000 0.350 0.554 1.000 0.999 1.001
AST 0.038 0.017 4.983 0.026 1.039 1.005 1.074
ALT -0.004 0.010 0.199 0.655 0.996 0.976 1.015
GGT 0.006 0.007 0.755 0.385 1.006 0.992 1.021
ALP 0.004 0.006 0.521 0.470 1.004 0.993 1.016
TG 1.697 0.270 39.625 0.000 5.456 3.217 9.252
Constant -3.836 0.716 28.667 0.000 0.022

AST - aspartate aminotransferase; ALT — alanine aminotransferase; GGT - gamma-glutamyl transferase; ALP - alkaline phosphatase; TG - triglyceride;
*variable assignments: sex (male = 0, female = 1); alcohol consumption history (no = 0, yes = 1); other continuous variables (e.g., AST, TG) used raw measured

values

Multivariate logistic regression: identification of
independent risk factors

Multivariate logistic regression analysis (Table 3) incor-
porating statistically significant factors from univariate
analysis identified three independent risk factors. First,
male gender conferred a 127.6% increased odds of diges-
tive complications (OR = 2.276, 95% CI: 1.184-4.376,
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p = 0.014); second, each 1 U/L increment in AST level was
associated with a 3.9% odds elevation (OR = 1.039, 95%
CI: 1.005-1.074, p = 0.026); and most notably, TG dem-
onstrated the highest OR of 5.456 (95% CI: 3.217-9.252,
p < 0.001), indicating a 445.6% odds escalation among
individuals with elevated TG. Although alcohol consump-
tion history and ALT levels showed significance in univari-
ate analysis, they lost independent predictive value after
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adjusting for confounders (p > 0.05). Other parameters,
including immunoglobulins, complements, and bilirubin,
also failed to achieve statistical significance in the multi-
variate model.

DISCUSSION

This large-scale case-control study systematically identified
independent risk factors and underlying mechanisms for
digestive complications in rheumatic diseases. Male sex,
elevated serum AST, and hypertriglyceridemia were estab-
lished as core predictors, with OR values of 2.276, 1.039,
and 5.456, respectively, providing crucial evidence for early
clinical identification of high-risk patients. Notably, the
heightened risk odds in male patients were closely asso-
ciated with sex hormone-mediated immune dysregula-
tion. Androgens promote Th1/Th17 cell differentiation,
enhancing the release of proinflammatory factors such as
tumor necrosis factor-alpha and interleukin (IL)-17 that
disrupt the intestinal mucosal barrier, whereas estrogens
exert anti-inflammatory protection by upregulating Treg
cell function [14, 15, 16]. This immunological divergence
explains male patients’ increased susceptibility to drug-in-
duced liver injury (e.g. methotrexate toxicity) and ischemic
colitis, consistent with our finding of significantly higher
male representation (35.0% vs. 20.2%) in the complication
group [17].

The independent predictive value of serum AST
(p = 0.026), surpassing that of ALT (p = 0.655), carries
significant pathological implications. As AST is predomi-
nantly localized in mitochondria, its elevation indicates
organelle-level damage, reflecting the gut-liver axis vicious
cycle activated by endotoxin translocation following intes-
tinal barrier disruption [18]. Increased intestinal perme-
ability allows portal vein endotoxins to activate hepatic
Kupfter cells, releasing pro-fibrotic factors such as IL-6 and
transforming growth factor-beta that exacerbate intestinal
mucosal damage. This mechanism explains the compre-
hensive elevation of liver enzymes (AST: 21 U/L; GGT: 29
U/L) in the digestive involvement group and confirms the
3.9% increased risk odds per 1 U/L AST rise in multivariate
models. In contrast, ALT primarily reflects cytoplasmic
injury and shows inadequate sensitivity for early entero-
genic hepatopathy, suggesting that AST should serve as the
core biomarker for monitoring intestinal complications in
rheumatic diseases [19].

Triglyceride demonstrated the strongest predictive effi-
cacy (OR = 5.456) through three pathological mechanisms.
(1) Free fatty acids activate the TLR4/NF-«B pathway, in-
ducing intestinal macrophages to secrete IL-1p and IL-18
that directly disrupt intestinal epithelial tight junctions; (2)
chylomicron deposition causes mesenteric microvascular
occlusion, leading to mucosal ischemic necrosis — particu-
larly prominent in patients with systemic sclerosis; and
(3) hyperlipidemic environments significantly increase
local NSAID concentrations in the intestinal lumen, ex-
acerbating chemical injury via COX-1 inhibition [20, 21].
The median TG level in our complication group reached
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1.59 mmol/L (significantly higher than the 1.13 mmol/L
in controls, p < 0.001), with gouty arthritis accounting for
11% of cases, further evidencing the synergistic activation
of NLRP3 inflammasomes by hyperuricemia and hypertri-
glyceridemia, forming a ‘metabolic-inflammatory storm’
This unique association underscores the necessity for en-
hanced lipid monitoring and intervention in patients with
gouty arthritis.

The disease spectrum analysis revealed critical clini-
cal patterns. Eight disease subtypes, including ANCA-
associated vasculitis and myositis, were exclusively ob-
served in the digestive involvement group, with patients
with myositis exhibiting 100% complication rates attrib-
utable to anti-Jo-1 antibody-mediated smooth muscle in-
flammation. These patients typically presented with esoph-
ageal dysmotility (hypotensive esophagus) and delayed
gastric emptying, warranting cautious use of conventional
prokinetics (e.g. domperidone) due to QT prolongation
risks. These findings indicate the need for disease-specific
individualized management protocols for digestive com-
plications. However, it should be noted that while alcohol
consumption showed significance in univariate analysis
(p =0.035), it failed to maintain significance in multivari-
ate models (p = 0.922), potentially reflecting confounding
effects of alcohol-induced CYP450 enzyme alterations on
drug metabolism, necessitating further pharmacokinetic
analyses [22].

Based on these findings, we propose a three-tier pre-
vention system. First, high-risk patients (males, or those
with TG = 1.6 mmol/L or AST > 21 U/L) should undergo
quarterly monitoring of liver enzyme profiles and fecal oc-
cult blood tests, with consideration for preventive interven-
tions. Specifically, fibrates (fenofibrate 200 mg/day) should
be the first-line treatment for hypertriglyceridemia, as
they activate PPARa to downregulate the NF-kB pathway,
thereby reducing intestinal inflammation. For patients with
persistently elevated AST, a combination of ursodeoxycho-
lic acid (10 mg/kg/day) and bifidobacterium preparations
is recommended to restore the intestinal mucosal barrier.
Male patients with gout require strict control of serum
uric acid levels (< 360 umol/L) to prevent intestinal urate
crystal deposition. Notably, glucocorticoids significantly
increase TG levels (by approximately 28%) — for patients
with hyperlipidemia, IL-6 inhibitors such as tocilizumab
should be prioritized over glucocorticoids.

This study has several limitations. First, the analysis did
not account for medication exposure history (e.g. duration
and dosage of NSAID use). Second, it lacked assessments
of gut microbiota diversity and barrier function markers
such as serum zonulin. Third, limited subgroup sample
sizes (e.g. myositis) restricted stratified statistical power.

CONCLUSION

This retrospective case-control analysis of 326 pa-
tients with rheumatic diseases identified male gender
(OR = 2.276), elevated serum AST (OR = 1.039 per
U/L) and TG (OR = 5.456) as independent risk factors
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for digestive complications in rheumatic diseases. Here,
TG (= 1.59 mmol/L) demonstrated the most prominent
predictive value, conferring a 445.6% increased risk odds,
mechanistically linked to free fatty acid-mediated activa-
tion of the intestinal TLR4/NF-kB inflammatory pathway.
In clinical practice, we recommend quarterly monitoring
of liver enzyme profiles and fecal occult blood tests for
high-risk populations (males, persistent AST > 21 U/L, or
TG > 1.6 mmol/L). These findings provide critical evidence
for establishing an early warning system for rheumatic-
digestive comorbidities, warranting future multicenter
cohort studies to validate the efficacy of interventions in
reducing complication incidence.

REFERENCES

1. Smolen JS, Aletaha D, Barton A, Burmester GR, Emery P, Firestein
GS, et al. Rheumatoid arthritis. Nat Rev Dis Primers. 2018;4:18001.
[DOI: 10.1038/nrdp.2018.1] [PMID: 29417936]

2. LiR,Yuan X, OuY.Global burden of rheumatoid arthritis among
adolescents and young adults aged 10-24 years: A trend analysis
study from 1990 to 2019. PLoS One. 2024;19(4):e0302140.

[DOI: 10.1371/journal.pone.0302140] [PMID: 38625989]

3. Oliveira CB, Kaplan MJ. Cardiovascular disease risk and
pathogenesis in systemic lupus erythematosus. Semin
Immunopathol. 2022;44(3):309-24.

[DOI: 10.1007/500281-022-00922-y] [PMID: 35355124]

4,  Aaramaa HK, Mars N, Helminen M, Kerola AM, Palomaki A,
Eklund KK, et al. Risk of cardiovascular comorbidities before and
after the onset of rheumatic diseases. Semin Arthritis Rheum.
2024;65:152382.[DOI: 10.1016/j.semarthrit.2024.152382]

[PMID: 38308930]

5. TaniC, Elefante E, Arnaud L, Barreira SC, Bulina I, Cavagna L, et
al. Rare clinical manifestations in systemic lupus erythematosus:
a review on frequency and clinical presentation. Clin Exp
Rheumatol. 2022;40 Suppl 134(5):593-5102.

[DOI: 10.55563/clinexprheumatol/jrz47c] [PMID: 35485422]

6.  Molliere C, Guédon AF, Kapel N, de Vassoigne F, Graiess F, Senet
P, et al. Gastrointestinal disorders in systemic sclerosis: cluster
analysis and prognosis from a French prospective cohort. Clin Exp
Rheumatol. 2024;42(8):1656-64.

[DOI: 10.55563/clinexprheumatol/gcnuhv] [PMID: 39152752]

7.  Cojocaru M, Cojocaru IM, Silosi |, Vrabie CD. Gastrointestinal
manifestations in systemic autoimmune diseases. Maedica
(Bucur). 2011;6(1):45-51. [PMID: 21977190]

8. LeeY,KimY,ParkS, Yang G, AhnYJ,KimYS, et al. Fexuprazan
mitigates NSAID-induced small intestinal injury by restoring
intestinal barrier integrity in mice. Biomed Pharmacother.
2025;190:118386. [DOI: 10.1016/j.biopha.2025.118386]

[PMID: 40753937]

9. Panchal NK, Prince Sabina E. Non-steroidal anti-inflammatory
drugs (NSAIDs): A current insight into its molecular mechanism
eliciting organ toxicities. Food Chem Toxicol. 2023;172:113598.
[DOI: 10.1016/j.fct.2022.113598] [PMID: 36608735]

10.  Bjornsson HK, Bjornsson ES. Drug-induced liver injury:
Pathogenesis, epidemiology, clinical features, and practical
management. Eur J Intern Med. 2022;97:26-31.

[DOI: 10.1016/j.ejim.2021.10.035] [PMID: 34772600]

11.  Mieliauskaité D, Kontenis V. Sjogren’s Disease and
Gastroesophageal Reflux Disease: What Is Their Evidence-Based
Link? Medicina (Kaunas). 2024;60(11):1894.

[DOI: 10.3390/medicina60111894] [PMID: 39597079]

12. Franco-Domingo N, Saiz-Lépez P, Carmona-Ortells L. Does human
microbiota interact with immunosuppressive treatment of
systemic autoimmune rheumatological diseases? A systematic

DOI: https://doi.org/10.2298/SARH250819007Z

Zhu D. and Hao Y.

Author contributions

Conception and design of the work: Zhu D; data collection:
Hao YQ; supervision: Zhu D; analysis and interpretation
of the data: Hao YQ; statistical analysis: Zhu D, Hao YQ;
drafting the manuscript: Zhu D; critical revision of the
manuscript: all authors; approval of the final manuscript:
all authors.

Conflict of interest: None declared.

review. Reumatol Clin (Engl Ed). 2025;21(7):501938.
[DOI: 10.1016/j.reumae.2025.501938] [PMID: 40883126]

13.  Aletaha D, Neogi T, Silman AJ, Funovits J, Felson DT, Bingham
CO 3rd, et al. 2010 Rheumatoid arthritis classification criteria:
an American College of Rheumatology/European League
Against Rheumatism collaborative initiative. Arthritis Rheum.
2010;62(9):2569-81. [DOI: 10.1002/art.27584] [PMID: 20872595]

14.  Goodman WA, Bedoyan SM, Havran HL, Richardson B, Cameron
MJ, Pizarro TT. Impaired estrogen signaling underlies regulatory T
cell loss-of-function in the chronically inflamed intestine. Proc Natl
Acad Sci U S A.2020;117(29):17166-76.

[DOI: 10.1073/pnas.2002266117] [PMID: 32632016]

15.  Vancolen S, Sébire G, Robaire B. Influence of androgens on the
innate immune system. Andrology. 2023;11(7):1237-44.
[DOI: 10.1111/andr.13416] [PMID: 36840517]

16. Raine C, Giles I. What is the impact of sex hormones on the
pathogenesis of rheumatoid arthritis? Front Med (Lausanne).
2022;9:909879. [DOI: 10.3389/fmed.2022.909879]

[PMID: 35935802]

17.  Weersink RA, Alvarez-Alvarez |, Medina-Caliz |, Sanabria-Cabrera
J, Robles-Diaz M, Ortega-Alonso A, et al. Clinical Characteristics
and Outcome of Drug-Induced Liver Injury in the Older Patients:
From the Young-Old to the Oldest-Old. Clin Pharmacol Ther.
2021;109(4):1147-58. [DOI: 10.1002/cpt.2108] [PMID: 33179256]

18. ChenL,Yin Z, Shang L, Yuan H, Gao W, Wang S, et al. Intestinal Fut2
deficiency exacerbated alcohol-related liver disease by disrupting
nicotinamide metabolism. Clin Trans| Med. 2025;15(8):e70447.
[DOI: 10.1002/ctm2.70447] [PMID: 40817598]

19.  Fukui H. Leaky Gut and Gut-Liver Axis in Liver Cirrhosis: Clinical
Studies Update. Gut Liver. 2021;15(5):666-76.

[DOI: 10.5009/gnl20032] [PMID: 33071239]

20. ZhuY, Cai PJ, Dai HC, Xiao YH, Jia CL, Sun AD. Black chokeberry
(Aronia melanocarpa L.) polyphenols attenuate obesity-induced
colonic inflammation by regulating gut microbiota and the TLR4/
NF-kB signaling pathway in high fat diet-fed rats. Food Funct.
2023;14(22):10014-30. [DOI: 10.1039/d3fo021774]

[PMID: 37840453]

21.  ZhuP,ZhangJJ, CenY, Yang Y, Wang F, Gu KP, et al. High
Endogenously Synthesized N-3 Polyunsaturated Fatty Acids in
Fat-1 Mice Attenuate High-Fat Diet-Induced Insulin Resistance by
Inhibiting NLRP3 Inflammasome Activation via Akt/GSK-33/TXNIP
Pathway. Molecules. 2022;27(19):6384.

[DOI: 10.3390/molecules27196384] [PMID: 36234919]

22.  Molzen L, Winther-Jensen M, Madsen LG, Osler M, Jepsen P,
Askgaard G. Risk of alcohol-related liver disease and cause-specific
mortality in individuals seeking treatment for alcohol use disorder.
J Hepatol. 2026;84(2):266-74. [DOI: 10.1016/j.jhep.2025.08.023]
[PMID: 40889578]

Srp Arh Celok Lek. 2026 Jan-Feb;154(1-2):15-21



Digestive system manifestations in theumatic diseases

AHann3a KAMHUYKNX KapaKTepPUCTUKA U paKTopa pM3MKa 33 MaHUecTaLmje
AUrecTUBHOT CUCTEMA KO, peyMaTcKux 6onectu

Lw Lly', Jyhunr Xao?

'MeaununHckI yHuBep3uTeT Y HrHuoyy, Tpeha npuapyeHa 6onHuua, Onerberbe 3a peymatonorujy v uvyHonorujy, huHiyoy, MposuHLmja

JbaoHuHr, KnHa;

*MepnuumHckm yHuBep3auTeT y HuHyoyy, Onerbetse 3a ractpoeHteponorujy, Tpeha npuapyxeHa 6onHuua, HrHuoy, lMpoBrHLmja JbaoHuHT,

Knha

CAMETAK

YBoa/Uwm Linb paga 6uo je nctpaxutu daktope pusnka u
mogene npefABuhara KOMMINKaLmja AUreCTBHOT CUCTEMA KOZ,
naLujeHaTa ca peymatckim bonectuma.

MeTope OBO peTpOCNEKTNBHO CTYAMNjCKO UCTPaXKnBaHe Cily-
yaja 1 KoHTposne 0byxBaTuo je 326 naLujeHaTa ca peyMaTCKum
6onectuma (163 ca 3axBaheHolwhy aurecTnBHoOr cuctema n 163
6e3 3axBaheHOCTV UreCT!BHOT CMCTeMa), MPUKYMbajyhn femo-
rpadcke nopatke, nabopatopujcke napameTpe (eH3nMmu jeTpe,
AunuaHY npodun UTA.) 1 BpcTe 6onecTu (peymMaTougHN apTpu-
TNC, 6ONecTy Be3NBHOT TKUBA, TUXT UTA.). loTeHUwmjanHe Bapuja-
6ne cy obpaheHe nyTem yH/BapwjaHTHe aHann3e, a He3aBUCHN
dakTopy pr3iKa Cy HaKHaHO MAEHTUOVKOBaHM Kopuiuherem
MYNTUBapUjaHTHe NOTUCTUYKE PerpecroHe aHanmse.
PesynTati YH/BapujaHTHa aHan3a je moka3ana 3HauajHo Behu
yaeo mylKkapaua (35% Hacnpam 20,2%, p = 0,003), nctopuje
KOH3ymmpatba ankoxona (24,5% Hacnpam 14,7%, p = 0,035), Tpu-
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rnanuepwuga (TG) (1,59 Hacnpam 1,13 mmol/L, p < 0,001) n acnap-
TaT amuHoTpaHcepase (AST) (21 Hacnpam 19 U/L, p = 0,005) y
rpynu ca 3axsaheHnm AMrecTMBHUM cuctemom y nopehery ca
KOHTPOIHOM rpynom. MynTtrBapujaHTHa NOrMCTAYKa perpecu-
ja notBpamna je mywkapue (OR = 2,276, 95% Cl: 1,184-4,376),
nosuweH AST (OR = 1,039/U/L, 95% CI: 1,005-1,074) n xunep-
Tpurnuuepugemujy (OR = 5,456, 95% Cl: 3,217-9,252) kao He-
3aBUCHe GaKTope pu3nKa (cBu p < 0,05).

3aks/byyak Mywkapuu, nosuweH AST 1 xunepTpuramuepu-
JeMuja NpefcTaB/ban Cy OCHOBHe NpeuKTUBHE GakTope 3a
JUrecTMBHe KOMMAMKaLje Kog peymaTcKrx 6onecTu, ca no-
BehaHyM pu3nkom op 445,6% npu HMBoMMa TG > 1,6 mmol/L,
LUTO je 3aXTeBao LbaHO UHTEH3MBHO Npahere 1 KNUHUYKY
VNHTEPBEHLNY.

KrbyuHe peun: peymaTtcke 601eCTy; ANrecTUBHU CUCTEM; daK-
TOPU pU3nKa
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