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Abstract

Rheumatic disorders, which exhibit notable age- and gender-related demographic trends, are
characterized by inflammation and discomfort in the joints and connective tissues. This study aimed
to evaluate the demographic characteristics and inflammatory biomarker profiles of patients with
rheumatic illnesses and to examine the relationship between these characteristics and age and
gender. Between September and November of 2025, 70 patients with rheumatic diagnoses from
various clinics in Tripoli, Libya, participated in the study. Every patient underwent laboratory
testing. The Alshark Laboratories was the site of this investigation. All participants were asked to
complete the questionnaire in order to gather information on their age, sex, and health. Females
constituted the majority of the study population (61.4%), while males accounted for 38.6%. Adults
(>16 years) represented 60.0% of participants, and children (<16 years) accounted for 40.0%. A
statistically significant association was observed between age group and gender distribution (P=
0.009), with males predominating among children and females predominating among adults. Female
patients exhibited significantly higher Antistreptolysin O titer (ASO) levels compared with males
(median: 316.0 vs. 189.0 IU/mL; P = 0.047). Erythrocyte Sedimentation Rate (ESR) values also
differed significantly between genders (P = 0.048), whereas no significant gender-based differences
were observed in C-Reactive Protein (CRP) and Rheumatoid Factor (RhF). When comparing age
groups, children showed higher ASO levels than adults; however, this difference was not statistically
significant (P = 0.060). No significant differences were found between children and adults for CRP,
ESR, and RhF. Spearman’s correlation analysis revealed a significant negative correlation between
age and ASO levels (IQR = -0.244, P = 0.042) and a weak but significant positive correlation between
age and ESR (IQR = 0.264, P = 0.027). No significant correlations were observed between age and
CRP and RhF. The results show significant variations in the distribution of rheumatic illness patients
by age and gender, as well as in several inflammatory biomarkers, including ASO and ESR. These
findings demonstrate how crucial it is to take demographics into account when analyzing
inflammatory marker profiles in rheumatic illness patients.
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Introduction

A diverse range of long-term inflammatory and immune-mediated conditions that impact people of all ages,
including children and adults, make up rheumatic illnesses [1]. These diseases, which include juvenile
idiopathic arthritis (JIA), systemic lupus erythematosus (SLE), and rheumatoid arthritis (RA), are marked
by systemic inflammation, persistent immune dysregulation, and possible multisystem involvement. They
frequently result in substantial morbidity and a lower quality of life [2]. The prevalence of this disease is
0.1% in North Africa and 0.5% and 1%, respectively, in populations in Europe and North America [3]. It is
four times more prevalent in women than in men due to sex hormones and genetic predisposition [4].
Compared to men, women typically have stronger innate and adaptive immune responses, which increases
their vulnerability to rheumatic and autoimmune disorders [5,6].

Inflammatory biomarkers continue to be essential tools for rheumatic disease diagnosis and clinical
monitoring. Antistreptolysin O titer (ASO), C-reactive protein (CRP), erythrocyte sedimentation rate (ESR),
and rheumatoid factor (RhF) are examples of laboratory markers that are frequently used to indicate
inflammatory load and immunological activation [7,8]. Another significant factor influencing the levels of
inflammatory markers is age. Age-related changes in plasma protein composition and erythrocyte properties
are known to cause ESR to physiologically rise [9]. On the other hand, ASO titers are more often enhanced
in pediatric populations, which is indicative of children's stronger humoral immune response and increased
exposure to streptococcal infections [10,11]. Since age at RA onset may be interpreted as a criterion of poor
diagnosis that is frequently observed in the literature, studies, and research on the impact of age at onset
on RA development are essential [12]. While late-onset RA (LORA) usually begins after the ages of 50 to 65,
young-onset RA (YORA) is generally recognized to occur between the ages of 30 and 45. Furthermore, YORA
has a greater rate of remission, a lower frequency of radiographic progression and functional score, and a
higher rate of anti-CCP and RF than LORA [13].

To minimize diagnostic ambiguity, prevent misunderstanding of laboratory results, and maximize tailored
patient care. A better understanding of these demographic factors is crucial. Thus, the purpose of this study
is to examine how age and gender affect important inflammatory biomarkers in rheumatic illness patients,
including ASO, CRP, ESR, and RhF, to improve clinical interpretation and facilitate more precise and
individualized assessment of inflammatory activity in rheumatology practice by clarifying demographic-
related changes in these markers. This study was conducted to analyze Inflammatory Biomarkers:
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Determine and contrast the levels of ASO, CRP, ESR, and RH in patients with rheumatic disease across
various age groups (adults and children) and genders (males and females). To Determine Gender Differences:
Look at the differences in inflammatory biomarker levels between males and females in the population with
rheumatic disease. To Assess Age Impact: Find out how inflammatory indicators differ in rheumatic illness
patients who are children and adults.

Methods

Study Design

From September to November 2025, specimens were gathered from several clinics in Tripoli, Libya, for this
investigation, which was carried out at Alshark Laboratories. The study received ethical approval from the
ethical research committee. This research uses a cross-sectional design. The questionnaire was submitted
to all patients to collect information such as age, gender, and health condition.

Eligibility Criteria

The study included adults and children with a confirmed diagnosis of rheumatic diseases, specifically
rheumatoid arthritis and juvenile idiopathic arthritis, who were attending outpatient clinics. Patients with
concurrent infections, malignancies, or other inflammatory conditions unrelated to rheumatic disease were
excluded.

Study population

A study was conducted on 70 participants, 43 of whom were females and 27 of whom were males. The
participants were divided into two age groups: adults (>16 years old) and children (7- <16 years old).
Statistical analysis: The relationship between age group and gender was evaluated using the chi-square test.
The Mann-Whitney U test was used to compare groups, and Spearman's correlation was used to evaluate
the association between inflammatory markers and age. It was employed to evaluate the degree of correlation
between variables within and between subgroups. P<0.05 was deemed statistically significant, and analyses
were conducted using JASP 0.95.2.

Results

A total of 70 patients diagnosed with rheumatic diseases were included in this study. Table 1 illustrates the
demographic distribution of the participants. In regard to gender distribution, females represented the
majority of the study population, accounting for 61.4%, while males comprised 38.6%. Regarding age
distribution, 60.0% of participants were considered adults (>16 Years), while the remaining 40.0% of
participants were children, aged <16 years.

Table 1. Gender and Age Group Distribution Among Patients with Rheumatic Disease.

Variable | N | %
Gender
Male 27 38.6%
Female 43 61.4%
Age Group
Children (<16 Years) 28 40.0%
Adults (>16 Years) 42 60.0%

The association between gender and age group among patients was examined using the Chi-square test, as
shown in Table 2. Among the children, males were more prevalent, accounting for 57.1%, while females
made up 42.9%. In contrast, among the adult group, the gender distribution differed significantly, with
females representing 73.8%% and males only 26.2%. The difference in gender distribution across age groups
was found to be statistically significant (P = 0.009).

Table 2. Cross-tabulation of Age Group and Gender.

Gender Total
Age Group Male Female C2 p-value
N % N % N %
Children (<16 Years) 16 57.1% 12 | 42.9% | 28 | 100.0%
Adults (>16 Years) 11 26.2% 31 73.8% | 42 100.0% 6.793 0.009
Total 27 38.6% 43 |1 61.4% | 70 | 100.0%

Table 3 presents a comparison of inflammatory biomarkers between male and female patients. As the data
were not normally distributed, comparisons were conducted using the Mann-Whitney U test, and results
were reported as medians with interquartile ranges (IQRs). Female patients showed significantly higher ASO
levels, with a median of 316.0 IU/mL, compared to males at 189 IU/mL, with a p-value of 0.047. Similarly,
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the distribution of ESR values differed significantly between genders (P = 0.048), despite observing identical
medians (26.5 mm/hr), but a wider IQR in males (23.0) than females (10.0). No statistically significant
differences were observed in CRP and RhF levels (P = 0.411 and P = 0.797, respectively).

Table 3. Comparison of Inflammatory Marker Levels by Gender.

Male (N=27) Female (N=43) Mann-Whitney
Marker - _ p-value
Median IQR Median IQR U
ASO (IU/mL) 189.0 228 316.0 389 416.000 0.047
CRP (mg/L) 5.85 10.1 5.85 14.6 512.500 0.411
ESR (mm/hr) 26.5 23.0 26.5 10.0 418.000 0.048
RhF (IU/mL) 9.0 0.0 9.0 0.0 562.500 0.797

Furthermore, inflammatory marker levels were compared between age groups in Table 4. ASO levels were
notably higher among children, with a median of 308.00 IU/mL compared to adults (224.00 IU/mlL).
However, this difference did not reach statistical significance (p = 0.060). Similarly, no significant differences
were observed between the two age groups in CR, ESR, and RhF levels (P > 0.05).

Table 4. Comparison of Inflammatory Marker Levels by Age Group.
Marker Children (N=28) | Adults (N=42) | Mann-Whitney p-value
Median IQR Median IOR U
ASO (IU/mL) | 308.00 | 451 224.00 | 352 431.000 0.060
CRP (mg/L) 5.92 21.08 5.85 9.2 513.000 0.367
ESR (mm/hr) | 26.50 25.8 26.50 17.0 451.000 0.098
RhF (IU/mL) 9.00 0.0 9.00 9.0 581.500 0.927

Table 5 presents the Spearman correlation between age and inflammatory biomarker levels. A statistically
significant negative correlation was observed between age and ASO levels (r = -0.244, p = 0.042), indicating
that ASO levels tend to decrease with increasing age. Conversely, ESR showed a weak but significant positive
correlation with age (R = 0.264, P = 0.027), indicating higher ESR values in older patients. No significant
associations were found between age and CRP and RhF levels (P > 0.05).

Table 5. Spearman’s Correlation Between Age and Inflammatory Biomarkers.

Correlation with age
Marker
Spearman’s r p-value
ASO -0.244 0.042
CRP -0.048 0.692
ESR 0.264 0.027
RhF -0.031 0.797

Discussion

In this study, in patients with rheumatic disorders, the effects of age and gender on specific inflammatory
biomarkers (ASO, CRP, ESR, and rheumatoid factor) were investigated. The results show that specific
inflammatory indicators are strongly influenced by demographic factors. According to recent research, sex-
related variations in immunological responses are mostly caused by hormonal and genetic variables, which
together contribute to females' higher immune reactivity and vulnerability to immune-mediated illnesses
[15,16]. In terms of inflammatory biomarkers, ASO and ESR levels were considerably greater in female
patients than in male individuals. Stronger humoral immune responses may be indicated by elevated ASO
titers in females. According to recent immunological research, females typically have longer-lasting
immunity than males [17]. Similarly, research showing that sex-specific physiological and hematological
variables, such as differences in plasma protein composition and erythrocyte properties, affect ESR is
compatible with the reported gender difference in ESR [18].

On the other hand, neither CRP nor rheumatoid factor levels showed any discernible gender-based
variations. Recent research has shown that sex-related biological variations have less of an impact on CRP,
a sensitive acute-phase reactant that predominantly reflects current inflammatory activity rather than
demographic variables [19]. Similarly, rheumatoid factor is more strongly linked to immunopathological
processes, disease duration, and disease phenotype than it is to age or gender alone [20]. Children had
greater median ASO levels than adults, according to age-related comparisons, although the difference was
not statistically significant. Given that youngsters are more likely to contract streptococcal infections and
usually show stronger antibody responses, this trend makes biological sense. Higher streptococcal antibody
titers in pediatric populations, especially in school-aged children, have been routinely observed in recent
investigations [21].
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The idea that streptococcal antibody titers decrease with age was supported by correlation analysis, which
showed a strong inverse relationship between age and ASO levels. This discovery is in line with current
research on immune function changes associated with aging, such as immunosenescence, which eventually
reduces the production of antibodies [22]. On the other hand, there was a small but significant positive
connection between ESR and age, meaning that older patients had higher ESR levels. This finding is
consistent with current clinical findings demonstrating that age-related changes in fibrinogen levels and
erythrocyte aggregation cause ESR to physiologically rise with aging, regardless of inflammatory illness [23].
Overall, the study's findings highlight how crucial it is to take gender and age into account when interpreting
inflammatory biomarkers in rheumatic disease patients. Ignoring these demographic factors could result in
poor clinical decision-making and erroneous disease activity assessment. In rheumatology, a more
customized, demographic-adjusted approach to laboratory examination may improve patient care and
diagnostic precision.

Conclusion

This study shows that in patients with rheumatic disorders, age and gender have a substantial impact on
inflammatory biomarkers. Age was favorably connected with ESR and negatively correlated with ASO,
whereas females had greater ASO and ESR levels. These results highlight how crucial it is to take
demographics into account when interpreting inflammatory indicators to accurately diagnose disease
activity and provide the best possible care for patients.
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