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Abstract
lupus arthritis it is a synovitis that affects two or more joints and is characterized by swelling, effusion,
or pain in two or more joints that lasts at least 30 minutes in the morning. The main objectives of
present study can be summarized. To study the serum levels of B-CTX in patients with lupus arthritis.
Measure the effect of disease severity on the serum levels of B-CTX. To assess the specificity and
sensitivity, cut off value of the factors. To evaluate the correlation of -CTX with Age, ESR and S.
Ca". This case-healthy individuals study was conducted on 131 lupus arthritis women and 50 healthy
individuals over a period of 4 months, from November 2022 until March 2023. All lupus arthritis
women who were included in the study were subjected to physical examination, age, and laboratory
investigations, including urine examination, ESR and S. Ca®. Clinical examinations were conducted
depending on the specialty of the consultant doctor, and they were categorized according to the Roma
Helper program into three groups (inactive, mild, and severe) according to the disease severity. The
levels of B-CTX were significantly increased in lupus arthritis. The B-CTX levels were positive
correlation with disease activity. B-CTX showed excellent diagnostic performances for lupus arthritis
where results are shown AUC (0.99), Sensitivity (0.99), Specificity (0.70), Cut-off points (905.78)
and (P < 0.001) B-CTX was good indicator for severity of lupus arthritis. The result of B-CTX were
positive correlation with ESR and Ca*. In Conclusion the B-CTX levels were significantly increased
in females with lupus arthritis. The B-CTX was good indicator for severity of lupus arthritis.
Keywords: Systemic lupus erythematosus (SLE), Lupus arthritis (LA)A-crosslaps, Body mass index.
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Introduction

lupus arthritis it is a synovitis that affects two or more joints and is characterized by swelling,
effusion, or pain in two or more joints that lasts at least 30 minutes in the morning [1] Although any
joint can be affected, lupus arthritis mainly affects tiny joints in the hands, knees, and wrists. It is a
non-erosive, symmetrical inflammatory polyarthritis [2]. Up to 90% of SLE patients will experience
musculoskeletal involvement, making it one of the condition's most prevalent symptoms [3]. The
causes of Systemic lupus erythematosus (SLE) are vague, but it may be due to infection,
environmental triggers involve UV radiation and hormones. SLE is a chronic autoimmune disease
that primarily affects women and has a variety of clinical symptoms. [4]. Systemic lupus
erythematosus (SLE) characterized by aberrant activity of the immune system [5]. Although the
fundamental causes of lupus are not fully understood, environmental and genetic risk factors are
present., which caused a considerable alteration in the immunological milieu, which is often marked
by a decrease in regulatory T cells, an increase in effector T cells, and an increase in B cell activation
[6,7]. Well there is hallmark of SLE patients is C3 and C4 were decreased in several studies include
[8,9]. The causes of SLE in people who are genetically vulnerable by exposure to environmental
factors including UV radiation, viruses, and toxins which causes a loss of immunological tolerance

and an abnormal activation of the autoimmune system [10].

SLE symptoms include joint pain and swelling, fever, chest pain, hair loss, mouth ulcers, swollen
lymph nodes, exhaustion, and a red rash, which most often appears on the face [5]. Often there are
periods of illness, called flares, and periods of remission during which there are few symptoms [7].
Although any joint may be impacted, a symmetric polyarthritis, lupus arthritis prefers small joints

over large joints. The joint sensations might last anywhere from a few hours to several weeks or even
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months. Even though the joint swelling is frequently not as noticeable as it is with rheumatoid arthritis

(RA), it can occur due to joint fluid or synovial proliferation.

Without swelling, a physical examination may reveal uncomfortable joints. The presence of
joint erythema, discomfort ranging from decreased joint motion to morning stiffness, which was
observed in 67% of one research participants, are additional indications and symptoms of lupus
arthritis. The hand joints, especially the distal interphalangeal, proximal interphalangeal, and

metacarpal phalangeal, are the most often affected joints. [11].

Osteoclasts break down type I collagen, telopeptides for the amino (NTx) and carboxyl (CTx)
termini are also released. [12]. Newly synthesized collagen Type | comprises non isomerized C-
telopeptide (aCTX), but with bone matrix maturation aCTX is converted to its isomerized § form
(BCTX) [13] . The B-CTx are chief element (~90%) of the protein matrix of bone. During bone
resorption, B-CTXx is released into the blood and primarily eliminated by the kidneys. Its measurement
acts as a particular marker for the decomposition of mature type | collagen from bone [14].
Osteoclasts dissolve bone matrix by secreting proteolytic enzymes and then produce 3 -CTX, which
is also used to evaluate the activity of osteoclasts [15]. B -CTX act as bone resorption marker are
elevated in SLE patients and positively associated with SLE disease activity in several studies [16-
17]. chronic diseases, including SLE [18].

Methods
participants

One hundred thirty-one patients (15-65) years old with SLE derived to (inactive, mild &
moderate and severe) were evaluated according to criteria used by The Systemic Lupus
Erythematosus Disease Activity Index (SLEDAI) [19, 20]. Were inactive (N=30) mild& moderate
(N=49) and severe (N=52), were all patients are females, and heathy healthy individuals group 50
females (15-65) years. The following information’s were obtained from parents including age, well

it was measured, ESR, S. Ca* and determined levels of § -CTX by ELISA.
Biochemical and immunological Maturement

Chemical analyzes such as S. Ca* were measured by the Selectra device, this full automated
device, where a tube containing serum was placed in the place designated for it, and then pressed on

the Start button, as it took 10 minutes to obtain the results. p -CTX levels were measured by ELISA.
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Statistical Analysis

Statistical analysis done SPSS, for categorical data, percentage is used, and for continuous data,
mean and SD. The correlation between continuous data is shown by person correlation. P-values of
0.05 or less are regarded as significant.

The sensitivity, specificity, and area under the curve of the investigated research variables
were all displayed using the receiver operating characteristic (ROC) curve. ROC for the examination
of statistically significant variations in patient groups with SLE, a curve was utilized. The area under
the curve (AUC) is used to calculate the diagnostic performance as follows: AUC = 0.9-1.0,
excellent; AUC =0.8-0.9, good; AUC =0.7-0.8, fair; AUC=0.6-0.7, poor; and AUC <0.6, not useful
[20,21].

Ethical Considerations

The Institutional Higher Scientific and Ethical Committee approved this study, and before to
participation, all women received information about the trial, and their written informed consent was

obtained.
Results

The results of this study showed that there were insignificant difference (p > 0.05) in means
of age in SLE patient groups (inactive, mild & moderate and severe) when compared with healthy

individuals group.

Erythrocytes Sedimentation Rate

The result of the present study revealed that SLE disease was related to an elevated ESR and
the mean was (48.96 +17.06 mm/h) with range (19 -93 mm/h) when compared to healthy individuals
(14.44+6.22 mm/h) range (4-30 mm/h).as shown in the figure (1). Compared any of the groups
(inactive, mild & moderate and severe) to healthy individuals group noted very high significant
increase in ESR levels with p <0.001, also, when comparing severe group to mild & moderate or
inactive groups noted very high significantly at (p < 0.001), while mild and moderate compared to

inactive groups noted insignificant differences (p >0.05).
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Fig. (1): Results of ESR in healthy individuals and patients (inactive, mild and moderate and
severe) groups.
Serum Ca* (S. Ca*)
The results of S. Ca* levels in SLE patient's serum revealed very high significantly decreased

(p <0.001) comparing to healthy individuals. The mean concentration of S. Ca* for SLE patients were
(8.42+ 0.47) in comparison to the mean concentration of healthy individuals (8.96+ 0.58), these
results for inactive, mild & moderate and severe were indicated in Table (1).
Table (1): Mean £ SD of S. Ca level in SLE groups (inactive, mild & moderate and severe) and

healthy individuals group.

SLE groups S.Ca mg/dl Mean (SD)
Healthy individuals N (50) 8.96 (0.58)
Inactive SLE N (30) 8.87(0.4)
Mild SLE N (49) 8.49 (0.42)
Severe SLE N (52) 8.0 (0.29)

In comparing mild & moderate and severe group noted very higher significant decreased (p <
0.001) to healthy individuals, but when comparing the inactive group to healthy individuals group
noted insignificant differences (p >0.05). When comparing severe group to any groups (inactive and
mild & moderate) noted very high significantly decreased (p < 0.001), also mild and moderate group
when compared to inactive group noted very high significantly decreased (p < 0.001), but inactive
group compared to healthy individuals were insignificant differences (p >0.05).
B-CTX
In this study, the levels of B-CTX were distinguished by the increase in concentrations for patients

groups compared to the healthy subjects, as they were distributed as in the figures (2).
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Fig. (2): Results of B-CTX in healthy individuals and patients (inactive, mild and moderate and
severe) groups.

The result of the severe group were (2247+373), mild and moderate group (1991+515), and
inactive group (1809+592), while healthy individuals was (883+52). SLE patients groups (inactive,
mild & moderate and severe) were compared with healthy individuals group noted very high
significantly increased (p > 0.001), also when compared the severe group to inactive group noted very
high significantly increased (p > 0.001), and when compared the severe group to mild and moderate
group noted high significant increase (p > 0.01). In contrast when comparing the mild and moderate
group to inactive group noted insignificant differences with (p >0.05). In Severe group B-CTX
showed positive significant correlation with Ca (r= 0.40, p < 0.01). In mild and moderate group as
Figure (3), B-CTX showed week positive significant correlation with ESR (r=0.28, p < 0.05).
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Fig. (3): Correlation analysis in severe group between -CTX and Ca.
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Figure (4) exhibits the excellent diagnostic performances that p-CTX demonstrated using ROC

analysis.
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Fig. (4): Receiver operating characteristic curve -CTX shown sensitivity and specificity.

The detailed result of ROC for 3-CTX revealed in Table (2), Where results are shown AUC
(0.99), Sensitivity (0.99), Specificity (0.70), Cut-off points (905.78) and P vale (0.000).

Table (2): Receiver operating characteristic curve showing sensitivity and specificity of indices in

SLE patients.
Test Varla.b.le positive actual B-CTX
critical state.
AUC 0.99
Sensitivity % 0.99
Specificity% 0.70
Cut-off points 905.78
p vale 0.000
Discussion

SLE is a chronic autoimmune disease that usually affects women, with mean age about (30.67
+ 8.27) [22] , the characteristics data of our study subjects showed that the mean age for total patients
was 34.32+8.71 years old, and the entire sample was selected from females. Because SLE is more
common in women’s; this is thought to be related to variants of the X chromosome and estrogen,
which are known to have higher immune reactivity in females and contribute to triggering

autoimmune diseases, including SLE. [23] SLE is one of the top ten causes of death in women under
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65, with prevalence (107.4 compared 12.5) and incidence (7.9 versus 1.0) rates for women being

roughly 9 times greater than for males.

Overall, the female immune system exhibits higher levels of reactivity through the production
of improved antibodies, greater type | interferon (IFN) response, higher rate of homograft rejection,
and enhanced monocyte activity as a result of increased antigen presentation. The estrogen hormone
and genetics are the two main elements that significantly influence this sensitivity. Serum 16-
hydroxyestrone levels in SLE patients are higher, according to numerous studies. Additionally, SLE
patients had higher levels of estrogen's alpha hydroxylation, which resulted in more estrogen
metabolites and the activation of [24]. These results were consistent with the results of [25] which
showed elevated ESR level in severe group but the level it was less the inactive group [25]. as well
as compatible with Qinyue Guo and etal that reported noticeable increase in ESR levels in SLE
patient. [17] There are as well many studies that have confirmed increased levels of ESR in patients
with lupus [26-28] .

Although the changes in ESR for SLE patients are unknown, a study of the literature indicates
that an increased ESR may be caused by a chronic inflammatory response with an increase in
polyclonal immunoglobulins [ 29, 30]. This elevated ESR in SLE patients may be due to an escalating
inflammatory process [28]. Calcium homeostasis is maintained and regulated by 1,25(0OH)2D3,
which is the active form of vitamin D, low calcium may be due to Vit-D3 deficiency [31].Generally
low S.Ca in SLE patients than healthy control, which is confirmed by many studies as [ 27, 32 , 23,
,31, 17 and 15 ] which explained in their studies SLE patients have low calcium level, Ca level is
negatively correlated with SLE activity. B-CTX was positively associated with SLE disease activity,
suggesting SLE disease activity, these results are consistent with Guo and etal , Zhu and etal Which
also showed an increase in B-CTX compared to healthy control [17, 15].Bogaczewicz et al Suggested
that B-CTX levels were elevated in SLE patients aged >45 in comparison to those at the age <45.That
is, progress in age plays a role in the rise f-CTX [16]. SLE disease is one of the main causes of its
increase in bone resorption [33], During bone resorption, B-CTX is produced into the bloodstream
and acts as a particular marker for the breakdown of mature type I collagen. Patients with greater

bone resorption have been reported to have higher serum concentrations of B-CTx. [34].

Conclusion
The B-CTX levels were significantly increased in lupus arthritis. The B-CTX was good
indicator for severity of lupus arthritis.
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