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Abstract

Systemic Lupus Erythematosss chronic autoimmune disease that affects multiplengrgad has variatiors clinical
manifestations due to the involvement of multiple autoantésydimmune complex formation and deposition, and immune
processes. Previous studies suggestédcreased risbf osteoporosig systemic lupus erythematosus patients accortdibgne
mineral density (BMD) values. This literature study atmslescribe the definition of bone mineral density and systkempus
erythematosus, the bone mineral density of systemic luptseenatosus, and the risks of osteoporosis in systlmics

erythematosus patients.
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1. Definition
1.1. Bone Mineral Density (BMIp

Bone has a natural composition that makes bones have unaphanical properties, which mainly consist
of an organic matrix (Type | Collagen) and a mineral makxiroxyapatite crystal embedded in the collagen
fibers). Judging from the effect of each material propenigeral components have a major influence on bone
strength, while organic matrix has more influence on lionghness and its plastic deformation. BMD is the
massof inorganic (mineral) matter per unit volume. BMBnbe affected by many factors, suahage, dietary
calcium, genetics, physical activity, sexual maturatibfestyle, and hormonal status/menopause. The
development of osteoporosis risks due to metabolic disomtethe physiological aging process leading to
alterations in bone remodeling rates. This results in msbone strength and increased fragility and bone-
fracture risk. Reduced bone strength can result in a deciethe BMD values of the patient. Because of that,
osteoporosis is often diagnosed by measurement of BNtD,the standard gold method used being dual-

energy X-ray absorptiometry (DXA) scanniafjithe lumbar spine and hip [12,16].
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1.2. Systemic Lupus Erythematosus (SLE)

SLE is known to have the formation of pathogenic autbadies against nucleic acids and their binding
proteins duéo the self-intolerancef the body's components. This explains that each patsmptoms might
differ dependingon what organs are attacked by the antibodies. And frainiaal perspective, SLE a disease
with unpredictable courses involving flares and reroissi where damage can be cumulative, affecting organ
function and quality of liféen patients [9,10].

The different manifestations in organs and laboratesylts can be confusing because SLE has no inner
pathogenic coherence but can appear non-concurrentlysiBb te classification of SLE, criteria have been
established, such as by The American College of RheumatOhigR) and the European League Against
Rheumatism (EULAR), which jointly supported the developnahné new SLE Classification. The 2019
EULAR/ACR new classification criteria for SLE includegitive ANA at least once as the obligatory entry
criterion. It is followed by additional weighted criteria gped in 3 immunologic (SLE-specific antibodies,
antiphospholipid antibodies, complement proteins) aeders clinical (constitutional, mucocutaneous,
musculoskeletal, hematologic, neuropsychiatric, serosahl) domains and weighted from 2 to 10. And
patients who accumulate > 10 points are classified as SLE patients. And it was also found in thalatibn
cohort that this new criterion had a sensitivity of 96.1% arspecificity of 93.4%, compared with 96.7%
sensitivity and 83.7% specificity of the Systemic Lupus Intéwnal Collaborating Clinics (SLICC) 2012 and
82.8% sensitivity and 93.4% specificity of the ACR 1997 drtf].

Bone Mineral Density on Systemic L upus Erythematosus

A meta-analysis study stated that the prevalehtmv BMD atany siten SLE patients was high percentage
with 45% of total patients, not onlyn premenopausal patients, with a percentafjet0%, but alsoin
postmenopausal patients, with a percentage of 43%. It als@ shewprevalence of osteopenia in all patients at
38%, premenopausal at 42%, and postmenopausal at 25%. At théireanthe prevalence of osteoporosis was
13%, 9%, and 21%, respectivghb].

Another meta-analysis study also shows that SLE patiente significantly lower BMD levels than controls
in the whole body, involving: the lumbar spine, fealareck, and total hip. This supports that SLE patients have
significant bone loss and may be at high risk of@sbrosis and fractures alongside other risks. Severagstudi
suggest that the etiology of bone loss in SLE is muttiféal, including traditional risk factors of osteopsis,
hormonal factors, autoimmune inflammation, and corterodti-induced adverse impact, which may be the
reason for the increased bone loss in patients with 84iBg causes alterations in cortical bone microstructure
and higher bone porosity, and age corresponds negatiite 3D and bone strength. Fragility is the result of
bone loss and degradation of bone structure. Assessinesteon area and Haversian canal provided by an
increasen osteon-remodeling rates with age indicaesicreasen intracortical porosity, whicmaybe usedas
an indicator for the diagnosis of osteoporosis and elge¢ed risk of fracture. Furthermore, cortical BMD agin
changes vary by skeletal site. The severity of BMD deddilso depends on tissue mineralization, defined as the

percentagef BM in the solid phase and the porosity abf8je
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In generalanincreased skew of the balance of bone remodeling tdwaarel resorption produces a decrease
in BMD and bone strength in males and females. Beak mass will be reached at different ages depending on
the skeletal site, with the earliest age signifying1B45 years old for the hip in both sexes. Adult bonengthe
depend®n skeletal development and groviththe first decades. Males tetareach peak bone maasanolder
age than females but with higher bone content andtgierisi later maturational stage. After attaining peak bone
mass at the end of skeletal maturation, BMD degenelBk&B. values later in life represent the importance of
skeletal development and changes in the rate of bonenlitisdyoth factors being determinants of osteoporosis
developmenin postmenopausal females [8].

Estrogen deficiency causes an increase in remodeling aisgégueent bone loss in this group, with low
estrogen levels also reducing skeletal tissue formatiossjponse to mechanical stimuli. At older ages, a higher
incidence of osteoporosis is seen in females comparedates, regardless of the female's hormonal status,
connecting the disorder not only to hormonal deficydmat also to lower female skeletal mass reaching puberty

or essentially higher BMD loss with aging [8].

Risk of Osteoporosis on Systemic L upus Erythematosus

Osteoporosiss a skeletal disorder characterizmdcompromised bone strength predisposomgnincreased
risk of fracture, reflecting the integration of bone matetensity (BMD) and bone quality. The osteoporosis
spectrum has displayed different rates of bone loss depeaditite skeletal site and life stage. Furthermore,
secondary osteoporosis does not ocofirany underlying diseaser medication. It is mostly seenin
postmenopausal females, and maleadvanced age are associated with a wide vasfatgderlying conditions,

suchassystemic lupus erythematosus (SLE) [7,8].

The musculoskeletal system is one of the most invalystems in SLE, and morbidity related to bone loss
and associated fractures is very prevalent. Prevituties suggested possible bone loss and fracture risk in
patients with SLE [3,14]. Accordingp the World Health Organization (WHO) criteria, theaghosis of
osteoporosis is based on bone mineral density (BMD) sased with 2.5 standard deviations (SD), or more
below the young adult medaT-score <-2.5 SD). A T-score within-1.0 SD or aboves the normal range, while
a T-score betweenl.0 and-2.5 SDis definedaslow bone massr osteopenia. The current gold standard method
for assessing BMD is dual-energy X-ray absorptiometry (DXAthe hip and spine. The T-score values for
osteoporosis and osteopenia diagnosis are validgtdHO only when measured IBXA; hence another usage

of BMD assessmeli$ consideredsscreening [3,6,15].

A cohort study stated that several conventional risk btsa including age, postmenopausal status, low
body mass index (BMI), glucocorticoid (GC) use, and chronic algm medicine, have been linked to
osteoporosis [5]. Osteoclastic bone resorption and oatg@bone production are both decreased by systemic
inflammation in SLE, which results in bone loss. ILHL;6, IL-17, and TNFe mainly drive the effect of a
disrupted inflammatory status. These pro-inflammatgtglines affect osteoblast and osteoclast differenfiati
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and function, resultingin alterationsin bone modeling and remodeling. They alier by promoting
osteoclastogenesis to act on cells of the ostedolasige or, indirectly, by modulating expression in taogds
of key molecules sucasRANK-L.

RANK-L is a stimulatory factor that promotes the fation and activation of mature osteoclasts, whieh a
the cells responsible for bone resorption. Osteoprote¢@R?G), a soluble neutralizing receptor that blocks the
effects of RANK-L, counteracts its effect. In addition tedl effects on osteoclasts, inflammatory diseases are
linked to decreased osteoblast function, most likely dsedondary inhibition of osteoblast differentiation and
increased apoptosis [11,13]. Tumor necrosis factor (TNF) awlizexgi low-density lipoprotein (LDL) levels are
raised in the serum of individuals with the active iledxidized lipids can stimulate T cells, which could lead
to an increase in RANKL and TNF production. TNF and RANooth promote osteoclast development and
activity. Alternatively, by lowering osteoblast develagm, oxidized LDL may adversely affdatne production.
Premenopausal women with untreated, recently diagnosed 31 Edtacased serum levels of osteocalcin, a
marker for bone production, decreased serum levels ajaadtin, a marker for bone resorption, and increased

crosslinks excretiom the urine were demonstratiadpremenopausal women with recently diagnosed SLE [1,3].

GCs are widely usetth treat SLE disease flare-ups and complications. G@Gsapity induce trabecular bone
and the cortical rinof the vertebral body. However, long-term 0§&Cs can harm the cortexthe long bones.
GCs also have beneficial effects on bone by reducingnéigative effects of systemic inflammation. Several
studies have found a link between GC medication and low BkBone loss in SLE patients who take high
glucocorticoids. They discovered that lumbar spine borerieks occur only in patients taking more than 7.5
mg of prednisone dail{8]. Accordingto theliterature, glucocorticoid uselinkedto fractures, osteoporosis, and
low BMD in SLE patients. Corticosteroigsayinhibit the formation and functioof osteoblasts, inhibit calcium
absorption, increase osteoclasts, and affést-induced leucine zipper proteins, 11-hydroxysteroid

dehydrogenase type 1, and other associated proteircatiss bone l10§46].

Metabolic factors are importaint the associationf SLE and low BMDor osteoporosis, especially regarding
the Parathyroid Hormone (PTH) axis and vitafirin SLE patients, low BMDs seenin 15%o0f the population
atthe onsebf the diseasdt is associated with low BMD with high serum levels ofPdnd low serum levels of
calcium. Several factors that might negatively inflewitamin D status in SLE are photosensitivity, use of
sunscreen, glucocorticoid (GC) medication, hydroxychloragiCQ) medication, antvitamin D antibodies,
etc. All SLE patient is educated to avoid sunlight and tdousad-spectrum sunscreens. These restrictions limit
endogenous vitamin D production and cause a reduatite circulating level of 250H vitamid. Furthermore,
patients with nephritis may also have a deficit of 1-28rbyylation of vitamin D, developing secondary

hyperparathyroidism with decreased intestinal calcibsogption [1,3].

WWw.ijrp.org



Raynanda Sabta Charis Binti / International Journal of Research Publications (1JRP.ORG) @ JJ RP. 'ORG

ISSN: 2708-3578 (Online)

102

4. Conclusions

It can be concluded from the literature that SLE patienie hégher risks of developing osteoporosis by
factors that affect the quality level of BMD in patient®owever, a diagnosis of osteoporosis is needed using
standard procedures suaDXA assessmelr screening assessment saslQUS, QCT, and others, along with

analysign treating and managing SLE patients.
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