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Abstract Received: 08/03/25
Systemic lupus erythematosus (SLE) is an autoimmune disease with unknown etiology. It =~ Accepted: 03/05/25
involves multiple organs and presents as varying clinical and hematological manifestations. = Published: 11/05/25

Investigations are very important to diagnose SLE, including CBC, ESR. Limited data were

reported for the frequency of SLE in Libya. A cross-sectional study aims to assess the

prevalence of SLE in Tripoli, Libya. A total of 140 participants, including both genders and

aged between 17 and 59 years. Diagnostic Tests and Blood Screening include a complete =~ Copyright © Khalij-
blood picture and Erythrocyte Sedimentation Rate (ESR). Gender-wise distribution was  Libya Journal (KJDMR)
93.52% females and 6.48% males. The percentage of SLE was highest in the age group 27  2025. Open Access.

— 36 years (34.26%). The mean ESR was significantly increased in SLE patients compared Some rights reserved.
to the control. While the mean Hgb was decreased compared to the control. The relationship  This work is available
between monocytes and neutrophils in two groups of SLE was also investigated by under the CC BY-NC-SA
comparing SLE patients with the control group. The mean Monocytes and neutrophils were 3.0 IGO license.
significantly increased in SLE patients compared to the control. There are no significant

differences in Lymphocytes between SLE patients and control subjects. SLE is a chronic

disease that is affected by multiple factors such as age, gender. Alterations in blood tests

in SLE patients are a key point in disease diagnosis.
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Introduction

Systemic lupus erythematosus (SLE) is a chronic autoimmune disease with a wide spectrum of clinical and
hematological manifestations caused by autoantibody production, complement activation, and immune
complex deposition. The occurrence of lupus is when the immune system, attacks its tissues. This attack
leads to inflammatory disorders and in certain cases permanent tissue damage, which can be widespread —
affecting many body organs— joints, skin, kidneys, blood cells, brain, heart, and lungs [1]. SLE is the most
common type, accounting for 70% of lupus cases. It affects multiple organs and systems throughout the
body. Yet, there are further types, depending on which body parts are affected. Furthermore, to SLE, there
are cutaneous lupus (affect skin), drug-induced lupus (DIL), and neonatal lupus [2]. SLE is difficult to
diagnose while no single laboratory test can ultimately demonstrate that a person has SLE. An 80-90% of
lupus cases may live for more than 10 years after being diagnosed [3]. Late diagnosis and dysregulation of
SLE management, the patient may be exposed to many serious health complications as it may lead to renal
impairment, pneumonia, arthritis, anemia, infection, and cardiovascular disease leading to death thus care
must be taken for early treatment when lupus erythematosus [4]. The etiopathogenesis of lupus is unknown
clearly, but it is thought that it results from the complex interaction between genetic, hormonal factors, and
environmental factors such as exposure to sun UV light and certain medicines or viral infections, and also
has an unpredictable progression that characterized a challenge in the understanding of this disease [5,6].
The prevalence and incidence rates of SLE are different due to various factors. Globally, SLE incidence was
estimated to be 5.14 (1.4 to 15.13) per 100,000 person-years and 0.40 million annually, respectively. Yet
SLE prevalence was estimated to be 43.7 (15.87 to 108.92) per 100,000 persons and 3.41 million people,
respectively [7]. SLE is recurrent in women than men with a female-to-male ratio of 9 to 1. In most cases,
lupus develops in women of childbearing age between the ages of 15-44 , suggests hormonal influence in its
pathogenesis. People of Asian, Black, African American, Hispanic, and Indigenous descent with higher
incidence, prevalence, and mortality in these subpopulations [8,9,10]. Geographically, the incidence of SLE
depends on various populations, these differences may, in part, be due to genetics. Recent studies observed
higher frequencies of genetic risk variants for lupus in Asians than in Europeans and higher still in Africans.
Across the world, it is estimated that genetics explains between 40% - 60% of the risk for lupus, and family
history plays an important role in SLE occurrence [11].
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Lupus pathogenesis is a complex interaction between the exposome environmental factors (e.g. sex
hormones, UV light, infections, and smoking), genetic and epigenetic factors. A complex interaction of
genetics, environment, and hormones leads to immune dysregulation and triggers a loss of immune
tolerance to self-antigens, resulting in autoantibody production, inflammation, and destruction of end-
organs and also aberrant activation of autoimmunity exposure of self-antigens to the immune cells. The
ensuing production of autoantibodies and immune complexes, autoreactive T cells and B cells complement
activation, and cytokine release result in widespread tissue damage, manifesting as the clinical picture of
SLE [3,9,12]. On a cellular level, innate and adaptive immune responses against self-antigen encourage the
creation of autoantibodies and the deposition of immune complexes in tissues leading to the activation of
complements, accumulation of neutrophils and monocytes, and self-reactive lymphocytes. In SLE, B
lymphocyte plays a vital role in adaptive immunity, which is involved in the production of autoantibodies,
presentation of autoantigens, and activation of autoreactive T cells. Moreover, T lymphocyte has an
important role through co-stimulator-mediated signaling pathways and cytokines secreted by subsets of T
cells [13].

Clinically, SLE diagnosis is quite difficult; a diagnosis of lupus depends on medical history, physical exam,
blood tests, and imaging studies. Generally, SLE is a relatively rare condition, there are no wide-ranging
criteria for diagnosis, and many blood tests or imaging study used to diagnose lupus [14]. Different
laboratory researchs reported that SLE diagnosis depended on hematological disorders in 82.7% of patients.
The major manifestations are anemia, leucopenia, thrombocytopenia and antiphospholipid syndrome (APS).
Primarily, blood tests are used mainly to diagnose features of the disease including complete blood count
(CBC), erythrocyte sedimentation rate (ESR), and C-reactive protein (CRP), in addition to autoantibody
testing [15, 16]. To evaluate SLE, there are simply available laboratory indicators that evaluate disease
activity. Anemia is relatively common and may affect about 50% of cases. Lymphopenia present in 93% of
patients during the active phase of the disease. Moreover, neutrophils also a rise due to the complement
pathway’s inability to clear the lupus neutrophils, thus resulting in their accumulation. In lupus,
thrombocytopenia is usually increased [17, 18]. An ESR is a test that measures generalized inflammation
in the body, but is mainly used to differentiate inflammatory situations such as SLE from non-inflammatory
disease. An increasing ESR may key point of a lupus-associated disorder. Another marker is the CRP an
indicator of general inflammation. However, different ESR, do not typically rise with lupus, therefore, it isn't
necessarily beneficial for monitoring disease activity [18]. Particularly, there is increasing evidence that
early diagnosis and treatment could increase the SLE recovery rate improve patient prognosis, and appear
to prevent many complications. The purpose of this study is to evaluate various blood disorders in SLE,
including anemia, leukopenia, and other markers like ESR and CRP.

Methods

Ethical approval

The study was conducted in accordance with national ethical guidelines with informed consent. The medical
department of Tripoli University Hospital provided ethical approval, and the medical technology faculty
provided permission. All met the criteria of classification by the American College of Rheumatology (ACR) for
the diagnosis of SLE. Patient data confidentiality was maintained by avoiding personal identification and
ensuring the anonymity of the personal data records. Only the patient's data, such as age, sex, and place
of residence, were recorded

Study Population and Sample Design

This cross-sectional study aims to assess the prevalence rate of SLE in Tripoli, Libya. A total of 140
participants, 108 were positive SLE patents, while 32 patients were negative (control group). Positive cases
including both genders (101 females and 7 males) aged between 17 and 59 years, were included. Patients
with a history of liver disease, renal disease (other than SLE), rheumatoid arthritis, ankylosing spondylitis,
inflammatory bowel disease, psoriasis, or malignant disease, as well as those with a history of taking
anticoagulants, chemotherapy, or a recent blood transfusion, were excluded from the study.

Diagnostic Tests and Blood Screening

Diagnostic Tests and Blood Screening include a CBC and ESR. Each patient and control patient had five
milliliters of blood extracted under aseptic conditions—two milliliters for the CBC evaluation and three
milliliters for the ESR. The hemogram involved counting white blood cells (WBC), platelets, monocytes (N),
lymphocytes (L), and 2C hemoglobin (Hb) content (gm/dl). All samples were collected in an EDTA tube, and
a simple mixing was made until the patient's blood was well mixed with the anticoagulant. The sample was
then placed in the SYSMEX XP-300 device for the CBC test. For the ESR test, the sample was purged using
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the EDTA tube and placed in the tube for the ESR test, which contained sodium citrate. The tube was left
in a vertical position for 60 minutes. The normal range for ESR is between O and 22 mm/hr for men and
between 0 and 29 mm/hr for women. For CBC, the normal ranges are between 12-15 g/dl for women and
between 15.5 and 18 g/dl for men. The neutrophil ratio should be between 40 and 80%, while the
lymphocyte ratio should be between 20 and 40%, and the monocyte ratio between 2 and 7%.

Statistical analysis

In this study, we used the statistical package for the social sciences (SPSS 20) software to analyze the data.
Data were presented as mean * standard deviation (+ SD), as well as range or frequencies (number of cases)
and percentages when appropriate. A p-value less than 0.05 was considered statistically significant.

Results

The sample size was 140 participants in this cross-sectional case-control study. By using the ESR antibody
marker, the result showed that 108 patients (76.64%) were positive (SLE patients), while 32 patients
(23.35%) were negative (control group). This study used different values, including Std: deviation, T-Test,
and P-Value. Gender-wise distribution was 93.52% females and 6.48% males. The percentage of SLE was
highest in the age group 27 — 36 years (34.26%) followed by 37 — 46 (23.15%), and the mean age of the
patients was 35.72 + 10.437 years (Table I). The mean ESR (71.656+29.551) was significantly increased in
SLE patients compared to the control (14.968%+6.507) (p < 0.001*) (T-Test -10.527). While mean Hgb
(11.439+1.114) was decreased compared to the control (13.770+1.071) (p < 0.000*%) (T-Test -5.917). The
relationship between monocytes and neutrophils in two groups of SLE was also investigated by comparing
SLE patients with the control group. The mean Monocytes (8.430+2.494) and neutrophils (83.825+6.1706)
were significantly increased in SLE patients compared to the control (4.445+1.536 and 60.685+7.216,
respectively) (p < 0.001) *) (T-Test -7.863 and -11.589, respectively). The relationship between Lymphocytes
in SLE patients was investigated in the current study, there were no significant differences in Lymphocytes
between SLE patients and control subjects. In SLE patients, the mean lymphocytes were (29.430+£13.363)
and in control, 32.805+4.534 (p 0.298) (T-Test 1.071) (Table II).

Table I. Distribution of the subjects in SLE patients (N=108) according to gender and age.

Age (year) Mean +SD
17 - 26 27 -- 36 37 -- 46 47 — 59
Frequency (N) 25 37 25 21 35.72£10.437
Percentage (%) 23.15 34.26 23.15 19.44
Gender
Female (n=101) 93.52%
Male (n=7) 6.48%

Data were shown as The mean age of the patients (mean+SD) , frequency (N), percentage (%) and gender.

Table II: Hematological parameters of the subjects in both groups (n=137)

Parameters (n=108) SLE patients Control (n=32) T -Test P -Value
ESR (mm in 1st hour 71.656+29.551 14.968+6.507 -10.527 0.001*
Hgb 11.439+1.114 13.770+1.071 5.917 0.000*
Monocytes 8.430+2.494 4.445 +1.536 -7.863 0.000*
Lymphocytes 29.430+13.363 32.80514.534 1.071 0.298
Neutrophils 83.825+6.176 60.685+7.216 -11.589 0.000*

Data were shown as meantSD. Statistical analysis was done by unpaired Student’s ‘t’ test. Control= Healthy subjects,
SLE= Systemic lupus erythematosus, ESR= Erythrocyte sedimentation rate, Hgb= Hemoglobin level, values are
significant at p < 0.05.

Discussion

SLE is a multifactorial disease, which is autoimmune in origin and characterized by autoantibody
production. Generally, the etiology of the disease is unknown, hematological abnormalities are common in
patients with SLE [19,20]. In the Laboratory, different hematological tests are routinely used to assess SLE
disease activity in clinical practice, and some are included in the disease activity measures such as CBC),
ESR additionally to immune and genetic tests [21]. Results of the study show that the most susceptible age
for SLE is 27 - 36 followed by 37 - 46. According to the gender clearly, SLE in females is more common than
males (females,93.52% and males, 6.48%). Accordingly, various studies estimated that gender differences
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related to incidence among patients with SLE were especially evident in the reproductive age groups (20-40
year). Most studies report an impressive female-to-male ratio (9:1). In contrast to males, the occurrence of
SLE increases intensely in post-pubertal females and still high during the reproductive ages. It is
hypothesized that due to hormonal changes in the reproductive period [22,23,24].

Typically, SLE is hard to diagnose because its symptoms can be vague. Many researchers have assessed
independently different hematological markers that may reflect disease activity. In addition, unlike other
diseases, doctors cannot diagnose it with a single lab test. ESR is a marker used as an indicator of
inflammation. Inflammation could indicate lupus activity. ESR and the association with inflammation is
complex, however, ESR has a critical role in lupus activity. This test could be used to monitor inflammation,
which could indicate changes in disease activity or response to treatment [25].

Red cell distribution width (RDW) positively correlates with SLEDAI score and 24 h urinary proteins, so it
reflects disease activity as well as renal affection, but the lymphocytic and leukocyte count had no significant
correlation with these activity indices. Therefore, RDW could be used as a surrogate marker of the
inflammation rather than the neutrophil and lymphocyte ratio (NLR). It is a simple and easy testing included
in CBC, thus RDW can be used as a possible indicator to assess disease activity. It can reflect the ongoing
inflammatory state in this autoimmune disease and needs to be studied in various aspects of this complex
autoimmune disorder in relation to different organ affection in a large group of patients [25].

The results of the laboratory data showed that the SLE patients have statistically significantly lower mean
hemoglobin levels and a clear increase in ESR. Study in Bangladesh 2018 observed significantly higher ESR
levels in SLE patients compared to the control group (p < 0.001). On the other hand, RBC, WBC, and Platelet
Counts were significantly lower in SLE patients compared to the control group (p < 0.001). This study
concludes that CBC and ESR were altered in SLE patients and it was related to the duration of disease [26].
An Indonesian study in 2023 showed that anemia is a risk factor for worsening in SLE patients and plays a
role in indicating lupus activity [27]. In active lupus, most of the research reported that anemia is both a
short-term and long-term prognostic factor for the assessment of the disease. Also, a high ESR without clear
reasons for it as infection, indicates that lupus is active [26,28,29,30].

Hematologic manifestations in lupus are relatively frequent and range from mild to severe. During active
SLE, all blood cell lines can be affected. These disorders may be caused by the lupus disease itself or by
medications for the disease [31]. interestingly, abnormal peripheral neutrophils are an indicator in SLE
patients, and neutropenia is associated with underlying SLE activity and might increase susceptibility to
infection [32]. Typically, a disease flare is accompanied by an increasing ESR, and a dropping complement
and lymphocyte [2]. During SLE activity, studies stated that the Neutrophil to lymphocyte ratio (NLR)
correlates with disease activity. NLR is raised in patients with SLE compared to healthy persons and is
associated with key immunopathological events. Neutrophils and lymphocytes play a significant role of SLE
pathogenesis and activity [33]. Laboratory findings may change according to Lupus types; therefore, an
Egyptian study in 2020 shows that lymphopenia is a common finding in SLE patients and was significantly
related with lupus nephritis, complement consumption, higher steroid doses, and cyclophosphamide
administration. Lymphopenia might be a promising marker for renal involvement in SLE [34]. Another study
in 2024 concluded that the studied hematological parameters were distinguishable including the active and
inactive SLE patients. Cases with active SLE had higher values of NLR, monocyte to lymphocyte ratio (MLR),
platelet to lymphocyte ratio (PLR), RDW and lower value of monocyte to lymphocyte ratio (MLR), compared
to patients with inactive SLE. were useful for determining active disease particularly in patients with active
lupus nephritis [35].

Conclusion and future respective

Hematological disorders are common findings in patients with SLE. This study showed that females are
more frequent than males by 9:1 and reproductive age is the most common age. Hematological parameters
CBC, ESR can be partially helpful as preliminary markers. In this study, simple parameters were used to
diagnose SLE. However, more tests, such as Antinuclear antibody (ANA) test, Tissue biopsies, and urine
test, should be used.
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