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Abstract

Background: Systemic lupus erythematosus (SLE) can affect a 
plethora of organ systems and cause organ damage due to the dis-
ease process and medication toxicity, notably corticosteroids. Pa-
tients with SLE often suffer irreversible organ damage. Older age, 
glucocorticoid use, longer disease duration, and disease activity all 
represent risk factors for organ damage. This study aims to assess 
the incidence and predictors of organ damage among Saudi Arabian 
SLE patients.

Methods: This study is a single-center, retrospective cohort observa-
tional study conducted at the adult Rheumatology Outpatient Clinic 
in King Fahad Medical City, Riyadh, Saudi Arabia. It included all 
patients aged 16 years and older who met at least four of the American 
College of Rheumatology Classification criteria for SLE or had a re-
nal biopsy consistent with lupus nephritis and had regular follow-ups 
at our hospital, with the last visit occurring within 2 years.

Results: The study included 196 patients with SLE, predominantly 
female (92.9%) with a mean age of 36.2 years and an average disease 
duration of 8.88 years. Among the patients, 38.8% had a positive Sys-
temic Damage Index (SDI) score. Hydroxychloroquine was used by 
93.4% of the patients, and 46.9% had a Systemic Lupus Erythemato-
sus Disease Activity Index 2000 (SLEDAI-2K) score of 3 or higher. 
The neuropsychiatric system was most affected, with 16.8% of pa-
tients having positive SDI scores in this domain, followed by the renal 
system at 9.2%. Patients with positive SDI scores were significantly 

older, had longer disease duration, and had higher prevalence of dia-
betes mellitus and hypertension.

Conclusion: To address organ damage in SLE patients, integrating 
adjunctive therapies like antihypertensives and antidiabetic agents 
into management plans is essential. Future research should adopt 
prospective cohort designs to evaluate the dynamic interactions be-
tween comorbidities and organ damage over time. Additionally, stud-
ies should assess the effectiveness of combined treatment strategies 
and develop targeted approaches for high-risk groups to enhance out-
comes and quality of life.
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Introduction

Systemic lupus erythematosus (SLE) represents a classic auto-
immune disorder characterized by a complex interplay of im-
paired clearance of apoptotic cells, increased activity of both 
the innate and adaptive immune systems, complement system 
activation, formation of immune complexes, and resultant tis-
sue inflammation. These factors collectively drive a persistent 
autoimmune process. Since SLE can impact multiple organs 
and tissues, its clinical presentation and autoimmune features 
vary widely among patients and can evolve over time within 
the same individual. This condition affects individuals glob-
ally, with a notable predominance in women of childbearing 
age. Among SLE patients aged 15 to 44, the female-to-male 
ratio can be as high as 13:1, whereas in children and older 
adults, the ratio is closer to 2:1 [1].

SLE is a chronic autoimmune condition that alternates 
between active and remission states. It can affect a plethora 
of organ systems and cause organ damage due to the disease 
process and medication toxicity, notably corticosteroids. Or-
gan damage has a significant impact on patients, including an 
increased risk of subsequent organ damage, higher mortality 
and morbidity, difficulties completing daily activities, and an 
increased economic burden on the healthcare system. Given 
its significant impact and the fact that SLE organ damage is 
permanent, it is critical to identify and decrease conditions 
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contributing to its accrual [2].
Research indicated that organ damage affects about half 

of all patients with SLE within a decade of diagnosis despite 
disease control [3, 4]. The incidence of organ damage is par-
ticularly high during the first 2 years following diagnosis [5]. 
Patients with SLE suffer irreversible organ damage. Older age, 
glucocorticoid use, longer disease duration, and disease activity 
all represent risk factors for organ damage. Lupus nephritis (LN) 
has been linked with increased renal and overall damage [6].

Treat-to-target (T2T) strategies for SLE, developed by in-
ternational task forces in 2014, are proactive management ap-
proaches that minimize organ damage by aggressively control-
ling disease activity with minimal use of corticosteroids. By 
using standardized tools like Systemic Lupus Erythematosus 
Disease Activity Index 2000 (SLEDAI-2K) to establish pre-
cise targets for remission or low disease activity, clinicians can 
rapidly intervene and prevent cumulative inflammatory dam-
age to critical organ systems in SLE [7]. However, prevent-
ing chronic damage, particularly in the early stages of SLE, 
remains a significant challenge despite the implementation of 
T2T strategies [8].

The high incidence of chronic damage among SLE patients 
indicates that multiple factors may independently contribute to 
its development. In addition to disease activity, factors such as 
the presence of antiphospholipid antibodies and the use of cer-
tain medications, especially glucocorticoids, are closely linked 
to SLE-related damage [9, 10]. Recent research also highlights 
a potential genetic predisposition to specific types of organ 
damage, including renal and neurological issues [11]. Addi-
tionally, demographic factors like age, sex, disease duration, 
and comorbidities play a role [12]. This multifactorial nature 
of damage underscores the need for new outcome measures 
beyond assessing disease activity to also include evaluation of 
chronic damage [13].

The Systemic Lupus International Collaborating Clinics/
American College of Rheumatology (SLICC/ACR) Damage 
Index (SDI) was introduced in 1996 to assess the persistent 
impact of SLE on disease activity and to gauge irreversible 
damage resulting from both treatment and the disease itself 
[14]. The SDI evaluates permanent damage across 12 organ 
systems: skin, musculoskeletal, peripheral vascular, ocular, 
cardiovascular, neuropsychiatric, renal, pulmonary, gastro-
intestinal, endocrine including diabetes, gonadal, and malig-
nancies. For most types of damage, it must be present for at 
least 6 months to be recorded, except for myocardial infarction 
and stroke, which are documented as soon as they occur. Over 
time, the SDI score reflects the cumulative accrual of damage, 
as it only increases with the occurrence of irreversible organ 
damage [14, 15]. The literature suggests that approximately 
39-65% of SLE patients have damage to at least one organ 
(SDI ≥ 1), with values ranging from 0.6 to 2.3. Based on previ-
ous studies, the most common types of organ damage were 
ophthalmic, musculoskeletal, neuropsychiatric, and renal [16].

This study aims to address the significant challenge of or-
gan damage in SLE, which varies by region due to genetic, 
environmental, and healthcare factors by assessing the inci-
dence of organ damage and its associated risk factors. By fo-
cusing on the Saudi population, the research seeks to identify 
specific contributors to organ damage. Understanding these 

localized factors is crucial for developing targeted preventive 
and therapeutic strategies, improving patient management, and 
informing healthcare policies. This study will fill a critical gap 
in current knowledge and guide future research and clinical 
practices specific to Saudi Arabia.

Materials and Methods

This is a single-center, retrospective cohort observational 
study conducted at the adult Rheumatology Outpatients Clinic 
in King Fahad Medical City (KFMC), Riyadh, Saudi Arabia 
between May 2022 and February 2023. KFMC is a leading ter-
tiary care center with a capacity of 1,200 beds. KFMC serves 
as a referral hub for specialized care across the Riyadh region, 
managing over 30,000 inpatients and 500,000 outpatients an-
nually. KFMC offers multidisciplinary care for SLE where 
patients are co-managed by rheumatologists and relevant sub-
specialists, such as nephrologists or neurologists, depending 
on organ involvement.

The study included all patients aged 16 years and older 
who met at least four of the American College of Rheumatolo-
gy Classification criteria for SLE or had a renal biopsy consist-
ent with LN and had regular follow-ups every 3 - 6 months at 
our hospital, with the last visit occurring within 2 years. Ethi-
cal approval was obtained from the Institutional Review Board 
of King Fahad Medical City (FWA00018774, IRB00010471, 
and H-01-R-012).

Patients were selected from the EPIC system database of 
SLE patients at our hospital. Newly diagnosed patients who 
had less than 6 months of follow-up and those with incom-
plete laboratory or clinical data were excluded. Incomplete 
data were defined as the absence of key laboratory parameters 
(mentioned later) or missing clinical documentation required 
for calculating SLEDAI-2K or SDI scores. A total of 17 pa-
tients were excluded: seven due to less than 6 months of fol-
low-up and 10 due to incomplete laboratory or clinical data.

Data collected included age, sex, age at diagnosis, organ 
involvement, and medication history including corticosteroids, 
hydroxychloroquine, mycophenolate mofetil, azathioprine, cy-
clophosphamide, and belimumab. Organ manifestations were 
classified based on the SDI. For example, renal damage was 
identified through persistent proteinuria (≥ 3.5 g in 24-h urine 
protein) or reduced glomerular filtration rate (< 50%) lasting 
more than 6 months, while neuropsychiatric damage included 
stroke or seizures persisting for at least 6 months. Laboratory 
findings included complete blood count (CBC), erythrocyte 
sedimentation rate (ESR), C-reactive protein (CRP), renal pro-
file, and urine protein. Results of anti-double stranded DNA 
(anti-dsDNA) testing by indirect immunofluorescence, C3 and 
C4 levels, and antiphospholipid antibodies (lupus anticoagu-
lant as well as IgG and IgM isotypes of anti-cardiolipin and 
beta2 glycoprotein antibody) were also collected. Additionally, 
weight, body mass index (BMI), and bone mineral density, as-
sessed through dual-energy X-ray absorptiometry (DEXA) 
scans, were recorded. This information was gathered by re-
viewing electronic patient files and through phone calls with 
the patients.
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The SDI was used to document the damage index (DI) 
for each patient, with a score of 0 indicating no damage and a 
score of 1 or more indicating damage. Additionally, the SLE-
DAI-2K from the last documented visit was recorded, with a 
score of 3 or more indicating active disease [17].

Statistical analysis

Data were encoded in Microsoft Excel (Microsoft Corpora-
tion, 2018) and exported to the Statistical Package for Social 
Sciences (SPSS) version 26.0 (IBM-SPSS Inc., Armonk, New 
York, USA) for statistical analysis. All continuous variables 
were tested for normality of distribution using the Shapiro-
Wilk Test. Results were reported as numbers and percentages 
for categorical variables and as mean and standard deviation 
for continuous variables. Significant differences in them were 
tested using the independent samples t-test. The association 
was performed using the Chi-square test and z test. Binary 
logistic regression was applied to assess predictors of organ 
damage. A P value of ≤ 0.05 was considered statistically sig-
nificant.

Results

The study encompassed 196 SLE patients, among which ma-
jority (92.9%) were females and 14 (7.1%) were males. The 
average age of participants was 36.2 ± 11.3 years, with a mean 
age at diagnosis of 27.3 ± 10.8 years. The average disease du-
ration was 8.95 ± 5.6 years, ranging from 1 to 26 years. A total 
of 76 patients (38.8%) had a positive SDI score, while 120 
patients (61.2%) had a negative SDI score. The majority of pa-
tients were treated with hydroxychloroquine (n = 183, 93.4%). 
Additionally, 92 patients (46.9%) had a SLEDAI-2K score of 
3 or higher (Table 1).

The majority of the patients had normal white blood cell 
(WBC) counts (n = 128, 65.3%) and platelet counts (n = 169, 
86.2%). However, 97 patients (49.5%) had low hemoglobin 
levels. Over half of the patients (57.7%) tested positive for 
anti-dsDNA antibodies, while 59.7% had normal C3 levels, 
85.7% had normal C4 complement levels, 81.1% had negative 
antiphospholipid antibodies, and 55.1% had normal ESR lev-
els. Additionally, the majority had normal CRP levels (70.9%) 
and normal DEXA scans (91.8%) (Table 2).

The mean age of patients with positive SDI scores was 
notably higher (38.93 ± 10.7) than those with negative SDI 
scores (34.45 ± 11.4) (P = 0.007). No significant distinction ex-
isted in the age at diagnosis between patients with positive and 
negative SDI scores (P = 0.154). Patients with a positive SDI 
exhibited a significantly longer disease duration (10.29 ± 5.59) 
in comparison to those with a negative SDI (8.11 ± 5.4) (P = 
0.002). Diabetes was significantly more prevalent in patients 
with positive SDI scores (14.5%), as it directly contributes to 
the SDI score (P < 0.001). The small proportion of diabetes 
cases in patients with negative SDI scores (1.7%) likely repre-
sents pre-existing diabetes diagnosed before the development 
of SLE or independent of SLE-related mechanisms. Hyperten-

Table 1.  Clinical and Demographic Profile of the Studied SLE 
Patients (n = 196)

Characteristic n (%)
Gender
    Female 182 (92.9%)
    Male 14 (7.1%)
Age (years), mean ± SD 36.2 ± 11.3
Age at diagnosis (years), mean ± SD 27.3 ± 10.8
Duration of the disease (years), mean ± SD 8.95 ± 5.6
BMI
    Normal 58 (29.6%)
    Overweight 49 (25.0%)
    Obese 37 (18.9%)
    Morbidly obese 30 (15.3%)
    Underweight 22 (11.2%)
Comorbidities
    Dyslipidemia 75 (38.3%)
    Hypertension 32 (16.3%)
    Diabetes mellitus 13 (6.6%)
Smoker 1 (0.5%)
SDI score
    Negative (SDI of 0) 120 (61.2%)
    Positive (SDI of 1 or more) 76 (38.8%)
Current medications used
    Hydroxychloroquine 183 (93.4%)
        200 mg/day 65 (35.5%)
        300 mg/day 24 (13.1%)
        400 mg/day 94 (51.4%)
    Corticosteroids 91 (46.4%)
        1 - 9 mg/day 69 (75.8%)
        10 - 19 mg/day 16 (17.6%)
        ≥ 20 mg/day 6 (6.6%)
    Mycophenolate mofetil 86 (44.1%)
    Azathioprine 78 (39.8%)
    Cyclophosphamide 26 (13.4%)
    Belimumab 16 (8.2%)
    Cyclosporin 0 (0%)
Lupus nephritis 72 (36.7%)
    Active 71 (98.6%)
    ESRD 1 (1.4%)
SLEDAI-2K score
    No disease activity (< 3) 104 (53.1%)
    Disease flares (≥ 3) 92 (46.9%)

BMI: body mass index; ESRD: end-stage renal disease; SD: standard 
deviation; SDI: Systemic Damage Index; SLE: systemic lupus erythe-
matosus; SLEDAI-2K: Systemic Lupus Erythematosus Disease Activity 
Index 2000.
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sion was also significantly more common in patients with posi-
tive SDI scores (26.3%) than in those with negative SDI scores 
(10%). The presence of positive anti-dsDNA was significantly 
linked with a higher proportion of negative SDI (56.6%) (P 
= 0.001). Conversely, variables such as gender, BMI, spe-
cific medications, WBC count, platelet count, hemoglobin, 
C3 complement, C4 complement, antiphospholipid antibody, 
and ESR did not display significant differences between posi-
tive and negative SDI groups, suggesting that they might not 
strongly influence SDI groups (Table 3). The neuropsychiatric 

system was the most frequently affected organ system, with 33 
patients (16.8%) exhibiting positive SDI scores, followed by 
the renal system, which had 18 patients (9.2%) with positive 
SDI scores (Fig. 1). Neuropsychiatric manifestations included 
seizures requiring therapy for more than 6 months (n = 18), 
stroke (n = 13), transverse myelitis (n = 1), and chronic head-
ache due to cerebritis (n = 1) (data not shown).

Table 4 demonstrates results of multivariate binary logis-
tic regression that was performed to identify independent pre-
dictors of organ damage, including significant variables from 
prior univariate analysis (Table 3). Diabetes emerged as a sig-
nificant independent predictor, associated with a higher risk of 
organ damage (odds ratio (OR): 5.30, 95% confidence interval 
(CI): 1.16 - 37.9, P = 0.049). Positive anti-dsDNA antibodies 
remained a significant protective factor, associated with a re-
duced risk of organ damage (OR: 0.39, 95% CI: 0.20 - 0.73, P 
= 0.004). Duration of disease (OR: 1.05, 95% CI: 1.00 - 1.12, 
P = 0.074) and hypertension (OR: 2.29, 95% CI: 0.93 - 5.66, P 
= 0.070) approached but did not reach statistical significance. 
Age was no longer a significant predictor in the multivariate 
model (OR: 1.01, 95% CI: 0.98 - 1.04, P = 0.680). These re-
sults emphasize diabetes and anti-dsDNA antibody status as 
key independent predictors of organ damage, while suggesting 
potential contributory roles for disease duration and hyperten-
sion.

Patients with positive SDI scores were significantly older 
and had a longer disease duration (P = 0.007 and P = 0.005, 
respectively). They also had a notably higher prevalence of 
diabetes mellitus (P < 0.001) and hypertension (P = 0.003). 
When examining SDI organ damage in relation to clinical fea-
tures, males were significantly more prevalent among those 
with neuropsychiatric and renal involvement (P = 0.018 and P 
< 0.001, respectively). Moreover, patients with endocrine sys-
tem involvement were also significantly older (P < 0.001) and 
were diagnosed at an older age (P < 0.001). There were no sig-
nificant differences in BMI across the various organ systems. 
The use of corticosteroids was significantly higher in patients 
with musculoskeletal and renal involvement (P = 0.034 and 
P < 0.001, respectively). Additionally, anti-dsDNA antibodies 
were significantly less likely to be positive in patients with 
neuropsychiatric system involvement (P = 0.026) (Supplemen-
tary Material 1, jocmr.elmerjournals.com).

Discussion

This study assessed the burden of organ damage and evaluated 
the predictors contributing to it. Results highlight that the inci-
dence of organ damage among our study population was noted 
to be 38.8%. While analyzing the data globally, a study from 
the United States revealed that within 5 years of diagnosis, ap-
proximately 33-50% of SLE patients experienced organ dam-
age [18], while a German study indicated that organ damage 
prevalence increased from 60.5% at baseline to 83.0% after 6 
years in all SLE patients, whereas 17.0% did not acquire organ 
damage [19]. Additionally, an Italian study showed that after 
a mean disease duration of 16 years and a mean follow-up of 
12.9 years, 354 patients (69.3%) had sustained some damage: 

Table 2.  Laboratory and Radiological Findings of the Studied 
SLE Patients (n = 196)

Variables n (%)
WBC count
    Normal 128 (65.3%)
    Low 68 (34.7%)
Hemoglobin level
    Normal 99 (50.5%)
    Low 97 (49.5%)
Platelet count
    Normal 169 (86.2%)
    Low 21 (10.7%)
    High 6 (3.1%)
Anti-double stranded DNA
    Positive 113 (57.7%)
    Negative 83 (42.3%)
C3 complement level
    Normal 117 (59.7%)
    Low 79 (40.3%)
C4 complement level
    Normal 167 (85.2%)
    Low 29 (14.8%)
Antiphospholipid antibody
    Negative 159 (81.1%)
    Positive 37 (18.9%)
Erythrocyte sedimentation rate
    Normal 108 (55.1%)
    High 88 (44.9%)
C-reactive protein
    Normal 139 (70.9%)
    High 57 (29.1%)
DEXA scan
    Normal 180 (91.8%)
    Osteoporosis 11 (5.6%)
    Osteopenia 5 (2.6%)

DEXA: dual-energy X-ray absorptiometry; SLE: systemic lupus erythe-
matosus; WBC: white blood cell.
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Table 3.  Comparison of Different Variables According to SDI Scores in the Studied SLE Patients (n = 196)

Variables Positive SDI (n = 76) Negative SDI (n = 120) P-value
Age (years), mean ± SD 38.93 ± 10.7 34.45 ± 11.4 0.007*
Age at diagnosis (years), mean ± SD 28.64 ± 10.5 26.37 ± 11.0 0.154
Duration of the disease (years), mean ± SD 10.29 ± 5.59 8.11 ± 5.4 0.002*
Gender, n (%) 0.371
    Male 7 (5.8%) 7 (9.2%)
    Female 113 (94.2%) 69 (90.8%)
Comorbidities, n (%)
    Diabetes 11 (14.5%) 2 (1.7%) < 0.001*
    Hypertension 20 (26.3%) 12 (10.0%) 0.003*
    Dyslipidemia 33 (43.4%) 42 (35.0%) 0.237
BMI categories, n (%) 0.415
    Normal 22 (28.9%) 36 (30.0%)
    Overweight 15 (19.7%) 34 (28.3%)
    Obese 19 (25.0%) 18 (15.0%)
    Morbidly obese 12 (15.8%) 18 (15.0%)
    Underweight 8 (10.5%) 14 (11.7%)
Medications, n (%)
    Hydroxychloroquine 70 (92.1%) 113 (94.2%) 0.572
    Corticosteroid 39 (51.3%) 52 (43.3%) 0.275
    Mycophenolate mofetil 36 (47.4%) 50 (41.7%) 0.433
    Azathioprine 28 (36.8%) 50 (41.7%) 0.501
    Cyclophosphamide 10 (13.2%) 16 (13.3%) 0.972
    Belimumab 5 (6.6%) 11 (9.2%) 0.519
WBC count, n (%) 0.098
    Normal 55 (72.4%) 73 (60.8%)
    Low 21 (27.6%) 47 (39.2%)
Platelet count, n (%) 0.066
    Normal 65 (85.5%) 104 (86.7%)
    Low 11 (14.5%) 10 (8.3%)
    High 0 6 (5.0%)
Hemoglobin, n (%) 0.444
    Normal 41 (53.9%) 58 (48.3%)
    Low 35 (46.1%) 62 (51.7%)
Anti-dsDNA, n (%) 0.001*
    Positive 33 (43.4%) 80 (66.7%)
    Negative 43 (56.6%) 40 (33.3%)
C3 complement, n (%) 0.630
    Normal 47 (61.8%) 70 (58.3%)
    Low 29 (38.2%) 50 (41.7%)
C4 complement, n (%) 0.180
    Normal 68 (89.5%) 99 (82.5%)
    Low 8 (10.5%) 21 (17.5%)
Antiphospholipid antibody, n (%) 0.320
    Positive 17 (22.4%) 20 (16.7%)
    Negative 59 (77.6%) 100 (83.3%)
ESR, n (%) 0.796
    Normal 41 (53.9%) 67 (55.8%)
    High 35 (46.1%) 53 (44.2%)

*Statistically significant. BMI: body mass index; ESR: erythrocyte sedimentation rate; SD: standard deviation; SDI: Systemic Damage Index; SLE: 
systemic lupus erythematosus.
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49.7% had mild/moderate damage, while 19.5% suffered se-
vere damage. Damage was present in 40% of 511 individuals 
1 year following diagnosis, and its incidence rose linearly over 
time [20]. Moreover, a study conducted in Sweden conclud-
ed that over 40% of individuals experienced damage within 
5 years, indicating that organ damage is a persistent concern 
[21]. The prevalence rate found in our study is marginally 
lower compared to some of these reported research studies, 
while one study reported a higher incidence than ours. This 
discrepancy could be due to various factors, such as differ-
ences in sample size, characteristics of the study populations, 
and other intrinsic factors specific to each study. We were un-
able to compare our findings with regional studies due to the 
scarcity of existing literature in this domain. Although there 
are studies addressing prevalence and predictors of mortality 
and survival, there is a notable lack of research specifically 
focusing on the incidence of organ damage in this vulnerable 
cohort. This gap underscores the significance of our study and 
emphasizes the value of publishing our findings.

Furthermore, the findings of the current study indicate that 
the organs most commonly affected were the neuropsychiat-

ric, renal, and musculoskeletal systems, with damage rates of 
16.8%, 9.2%, and 8.2%, respectively. Similarly, Ghazali et 
al reported that the majority of the participants experienced 
neuropsychiatric damage (21/94; 22.3%), followed by cutane-
ous (12/94; 12.8%) and musculoskeletal (6/94; 6.4%) damage 
[22]. Additionally, a literature review from the Arabian Gulf 
concluded that LN was detected in 10-36% of available renal 
biopsies and it may be more severe among individuals from the 
Arabian Gulf region than in other demographics [23]. A study 
by Taraborelli et al showed that the most frequently affected 
organs were the ophthalmic, musculoskeletal, and neuropsy-
chiatric systems, which increased linearly during follow-up 
[20]. Although in our study cutaneous and ophthalmic systems 
were not frequently affected, their incidence of damage in lit-
erature highlights the significant and diverse organ damage 
burden imposed by SLE.

In this study, older age and a longer disease duration were 
significantly linked to organ damage. Similarly, another sin-
gle-center study by Zivkovic et al concluded that organ dam-
age was significantly related with age (P = 0.002) and disease 
duration (P = 0.015) [24]. However, on the contrary, Ghazali 
et al [22] and Bonakdar et al [25] did not find a significant 
association between organ damage and either age or disease 
duration. This discrepancy may be due to differences in pa-
tient demographics: 28.36% of our patients had a disease dura-
tion exceeding 10 years, whereas Bonakdar et al reported only 
5.8% with such a long disease duration. Additionally, 24.52% 
of our patients were over 40 years old, compared to Ghazali et 
al, who had a majority of patients younger than 40 with a mean 
disease duration of 5.3 years [22]. Regarding gender, we did 
not find a significant overall association with organ damage in 
SLE patients, which is consistent with Zhang et al’s findings 
[26]. However, we observed that being male was significantly 
associated with neuropsychiatric damage (P = 0.018) and renal 

Table 4.  Multivariate Binary Logistic Regression to Predict Or-
gan Damage (Positive SDI) in the Studied SLE Patients (n = 196)

Variable OR 95% CI P-value
Age 1.01 0.98 - 1.04 0.680
Duration of disease 1.05 1.00 - 1.12 0.074
Diabetes 5.30 1.16 - 37.9 0.049*
Hypertension 2.29 0.93 - 5.66 0.070
Positive anti-dsDNA 0.39 0.20 - 0.73 0.004*

*Statistically significant. CI: confidence interval; OR: odds ratio; SDI: 
Systemic Damage Index; SLE: systemic lupus erythematosus.

Figure 1. Distribution of involved organ systems in SLE patients with positive SDI scores (n = 76). SDI: Systemic Damage Index; 
SLE: systemic lupus erythematosus.
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damage (P < 0.001).
Findings regarding the link between hypertension and or-

gan damage have been varied. In the present study, we ob-
served a significant association between hypertension and 
organ damage, which aligns with the results from Ghazali et 
al, Petri et al, and Conti et al [22, 27, 28]. Conversely, other 
research has found no significant correlation between hyper-
tension and organ damage [24, 25]. Additionally, our study 
also demonstrated a significant relationship between diabetes 
mellitus and organ damage (P < 0.001). This association might 
be attributed to the increased risk of type 2 diabetes in women 
with SLE compared to those without the condition, potentially 
exacerbated by medications used for treating SLE [27].

While many studies have explored the relationship be-
tween anti-dsDNA antibodies and organ damage in SLE pa-
tients, our study found that anti-dsDNA antibodies were sig-
nificantly associated with reduced risk of organ damage. This 
protective effect could have resulted from early and intensive 
treatment with immunosuppressive and immunomodulator 
agents or unique immune profiles in these patients that reduce 
the pathogenicity of the antibodies and associated organ dam-
age. In contrast, Petri et al reported a significant correlation 
between recent positive anti-dsDNA and damage accrual in 
SLE patients [28]. The observed discrepancy may be due to 
differences in study design, such as the reliance on a single 
documented anti-dsDNA measurement, compared to longitu-
dinal assessments used in Petri et al’s study.

The present study also found no significant relationship 
between antiphospholipid antibodies and organ damage. This 
is consistent with univariate analysis results obtained by Conti 
et al [27]. Similarly, in a study conducted by Taraborelli to as-
sess the contribution of antiphospholipid antibodies to damage 
accrual in SLE patients, they reported no significant associa-
tion between these antibodies and increased SDI at 10 and 15 
years follow-up periods [29].

In the current study, a significant association was identi-
fied between anemia and renal damage. This finding is consist-
ent with the results reported by Bertoli et al [30]. Additionally, 
it is noteworthy that patients with neuropsychiatric complica-
tions did not have a significant history of LN (P = 0.026). Also 
in our study, we found no correlation between disease activity 
and organ damage. This result aligns with the findings of Salah 
et al [31] and Legge et al [32], but contrasts with two recent 
research studies which showed a significant relationship be-
tween disease activity, as measured by the SLEDAI-2K, and 
organ damage [27, 28]. The discrepancy might be due to the 
fact that these studies likely monitored disease activity more 
frequently, which could have enhanced their ability to detect 
disease flares.

One of the most extensively studied medications is cor-
ticosteroids. In our study, we found no association between 
corticosteroid use and the SDI, which is consistent with the 
findings of Legge et al [32]. In contrast, other research has 
demonstrated a strong link between corticosteroid use and 
organ damage [27, 28, 33]. Petri et al specifically associated 
corticosteroid use with types of damage such as osteoporotic 
fractures, avascular necrosis, cataracts, coronary artery dis-
ease, and stroke [28] which differed from the types of damage 
observed in our patient cohort. Moreover, no significant asso-

ciation was found between hydroxychloroquine use and organ 
damage. This aligns with many studies that have reported a 
protective effect of hydroxychloroquine against organ damage 
[22, 24, 28]. In addition, our study found no significant ef-
fect of belimumab on organ damage, whereas Urowitz et al re-
ported less organ damage in patients receiving belimumab [2]. 
This difference might be due to the relatively small number of 
patients on belimumab in our study. Overall, the relationship 
between therapies and organ damage is complex, involving a 
balance between drug toxicity and the potential benefits of bet-
ter disease control.

Study strengths and limitations

One of the primary strengths of this study is that it is the first 
of its kind in the region, to the best of our knowledge. This 
pioneering work provides essential data on the prevalence and 
patterns of organ damage in SLE patients within a specific ge-
ographic area, filling a significant gap in the local medical lit-
erature. Additionally, by focusing on a unique population, the 
study offers valuable insights that are tailored to the regional 
context, which may differ from other areas due to genetic, en-
vironmental, or healthcare system factors. Furthermore, the 
study findings can serve as a benchmark for future research 
and help in developing region-specific guidelines and inter-
ventions. This pioneering aspect underscores the study con-
tribution to enhancing the understanding and management of 
SLE in the region.

Despite its notable strengths, one key limitation of the 
study is its design as a single-center retrospective analysis. 
This design confines the study to data collected from a specific 
institution, which may limit the generalizability of the find-
ings to broader SLE patient populations. The retrospective na-
ture of the study also means that it relies on existing medical 
records, which can introduce biases or inconsistencies in the 
data. Besides, the single-center approach may not capture vari-
ations in patient management and outcomes that could occur 
in different clinical settings or geographical locations. These 
factors could affect the external validity of the results and the 
applicability of the findings to other settings or diverse patient 
groups. However, this study remains valuable and significant 
since it provides critical insights into the relationship between 
organ damage and various associated factors in SLE patients, 
which can inform future research and clinical practice. The 
study findings contribute to the understanding of disease pro-
gression and complications in SLE, offering a foundation for 
developing targeted interventions and improving patient man-
agement. Moreover, publishing such studies helps to highlight 
potential areas for further investigation and encourages multi-
center research to validate and expand upon these findings.

Future research should explore the impact of comorbidi-
ties like diabetes and hypertension on organ damage in SLE 
patients, evaluate the effectiveness of adjunctive therapies, and 
develop region-specific management guidelines. Longitudinal 
studies and comparative research across different populations 
could also provide insights into treatment responses and early 
indicators of organ damage.
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Conclusion

Our study found evidence of organ damage in 38.8% of pa-
tients, as indicated by the SDI score, with no significant as-
sociation between organ damage and disease activity. Neu-
ropsychiatric followed by renal involvement was identified 
as the most prevalent form of organ damage. Notably, dam-
age was significantly more common in older patients, those 
with longer disease durations, and individuals with comorbid 
conditions such as diabetes mellitus and hypertension. Given 
the impact of these comorbidities on the development of or-
gan damage, it is crucial to incorporate adjunctive therapies, 
such as antihypertensives and hypoglycemic agents, into the 
management plans for SLE patients. Moving forward, future 
research should focus on investigating the interplay between 
comorbidities and organ damage in SLE, exploring the effica-
cy of integrated treatment strategies, and developing targeted 
management approaches for these high-risk groups to improve 
outcomes and quality of life.

Supplementary Material
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