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Abstract. Systemic lupus erythematosus (SLE) is a chronic autoimmune disease
characterized by multisystem involvement and occurs predominantly in women of
reproductive age. In Central Asian countries, a high prevalence of arterial hypertension,
intense solar radiation, environmental factors, and psychosocial stress may contribute
to a more severe course of SLE. The aim of this study was to evaluate the impact of
arterial hypertension and other environmental and psychosocial factors on the course
of SLE among the population of Central Asia. The study included 120 patients with
SLE (110 women and 10 men) aged 18-50 years. The following parameters were
assessed: arterial blood pressure, exposure to sunlight, environmental conditions,
history of viral infections, and psychosocial stress. The results showed that arterial
hypertension, excessive solar radiation, environmental factors, and psychosocial stress
exacerbate the course of SLE. Control of these factors may improve disease outcomes.

Keywords: systemic lupus erythematosus, arterial hypertension, Central Asia,
environmental factors, viral infections, psychosocial stress, nephritis.

Annoraums. CucremHass kpacHas Bomuanka (CKB) — xpoHuueckoe
AYTOUMMYHHOC 3360H€BaHI/Ie C MHOXKCCTBCHHBIM IIOPAKCHUCM OPraHOB U CHCTCM,
MIPEUMYIIECTBEHHO Y JKEHIIMH PENPOAYKTUBHOIO Bo3pacTta. B crpanax LlenTpansHOU
A3uM BBICOKHM YpOBEHb apTEPUAIBHOW TUIIEPTEH3UU, HHTEHCHUBHOE COJIHEYHOE
U3IIy4eHHE, DKOJIOTMUECKHEe (HaKTOPhl M  TICUXOCOIMAIBHBIM CTPECC MOTYT
criocobcTBOBaTh Oosiee Tspkenomy TedeHuto CKB. Ilenbito ganHOro mccienoBaHus
OBLIO OILICHUTH BIIMAHUC apTepHaHBHOfI TUIICPTCH3UHU W APYI'HX OKOJOTMYCCKHUX M
ncuxocouuanabHbeiX GakropoB Ha TeueHue CKB y nacenenus: LlentpanbHoil Azun. B
uccaenoBanue 6bu10 BrItoYeHOo 120 maruenToB ¢ CKB (110 sxenmua u 10 myxuun),
Bo3pacT 1850 netr. OneHuBanuCh CIeaAyIOIINE MapaMETPbl: apTEPUATBLHOE J1aBJICHUE,
BOBHeﬁCTBHe COJIHCYHOI'O CBCTA, O3KOJOIMYCCKHC YCIOBHUA, HCTOPHUA BUPYCHBIX
WH(DEKIUN U MICUXOCOIMUANIBHBIN CcTpecc. Pe3ynbTaThl Mmokasanu, 4To apTepuaibHas
TUIEPTEH3US, YPE3MEPHOE COJHEYHOE M3IyYeHUEe, JKOJIOTMYeCKHe (akTopbl U
ncuxocouuanbHbii crpecc ycmmBatoT Tedenne CKB. Koutpons 3tux ¢axropos
MOXET YJIYUIIUTh UCXO0/1 3a00JICBaHUS.

KaroueBble ci10Ba: cuCTeMHas KpacHas BOJIYaHKa, apTeprualibHas TUIIEPTEH3HUS,
[lenTpanpHas A3us, skoJgoruyeckue (paxTopsl, ctpecc, HehpuT.’
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Annotatsiya: Tizimli gizil yuguruk (TQY) — bu asosan reproduktiv yoshdagi
ayollarda uchraydigan, ko‘plab a’zolar va tizimlarning shikastlanishi bilan kechadigan
surunkali autoimmun kasallikdir. Markaziy Osiyo mamlakatlarida arterial
gipertenziyaning yuqori darajasi, kuchli quyosh nurlanishi, ekologik omillar va
psixososial stress TQYning yanada og‘ir kechishiga sabab bo‘lishi mumkin. Ushbu
tadgiqotning magsadi Markaziy Osiyo aholisi orasida arterial gipertenziya hamda
boshga ekologik va psixososial omillarning TQY kechishiga ta’sirini baholashdan
iborat edi. Tadgigotga 18-50 yoshdagi 120 nafar TQY bilan kasallangan bemor (110
ayol va 10 erkak) jalb qilindi. Quyidagi ko‘rsatkichlar baholandi: arterial qon bosimi,
quyosh nuri ta’siri, ekologik sharoitlar, virusli infeksiyalar tarixi va psixososial stress.
Natijalar shuni ko‘rsatdiki, arterial gipertenziya, ortiqcha quyosh nurlanishi, ekologik
omillar va psixososial stress TQY kechishini kuchaytiradi. Ushbu omillarni nazorat
gilish kasallik natijalarini yaxshilashi mumkin.

Kalit so‘zlar: tizimli gizil yuguruk, homiladorlik, reproduktiv yosh, kasallik
faolligi, lupus nefriti, antifosfolipid antitanachalar, preeklampsiya, gidroksixloroxin,
laborator markerlar va ona hamda homila natijalari.

Introduction. Systemic lupus erythematosus (SLE) is an autoimmune
inflammatory disease characterized by the production of autoantibodies and immune
complexes, leading to involvement of multiple organs [1]. Women are
disproportionately affected, with a female-to-male ratio of approximately 9:1, and
disease onset typically occurs between 15 and 40 years of age [2].

In Central Asia, several region-specific factors may contribute to increased SLE
severity. These include a high prevalence of arterial hypertension; strong solar
radiation; ecological pollution—especially around the Aral Sea; and psychosocial
stress [3]. While hypertension is recognized as a major cardiovascular risk factor, its
influence on SLE progression in this population has not been thoroughly examined.

This study aimed to explore the impact of arterial hypertension and other
environmental and psychosocial factors on the clinical course of SLE in Central Asia.

Significance:

A comprehensive understanding of the multifactorial determinants influencing
the clinical course of systemic lupus erythematosus (SLE) is essential for optimizing
disease management and improving long-term patient outcomes. Although genetic
predisposition plays a fundamental role in the development of SLE, increasing
evidence suggests that environmental, physiological, and psychosocial factors
significantly contribute to disease onset, activity, and progression. These factors are
particularly relevant in geographically and environmentally distinct regions such as
Central Asia, where climatic conditions, ecological challenges, and sociocultural
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stressors may collectively influence the epidemiological and clinical characteristics of
autoimmune diseases.

One of the most significant comorbid conditions associated with SLE is arterial
hypertension [4]. The prevalence of hypertension among patients with SLE is
substantially higher than in the general population and represents a major risk factor
for cardiovascular morbidity and mortality. Chronic hypertension contributes to
endothelial dysfunction, vascular inflammation, and accelerated atherosclerosis, which
may further complicate the disease course. Moreover, elevated blood pressure has been
strongly associated with renal involvement, particularly lupus nephritis, one of the
most severe and prognostically significant manifestations of SLE. Effective blood
pressure monitoring and management are therefore considered essential components
of comprehensive SLE care.

Another critical environmental trigger is exposure to ultraviolet (UV)
radiation and sunlight [5]. Photosensitivity is a well-recognized clinical feature in
patients with SLE, and ultraviolet radiation has been demonstrated to induce
keratinocyte apoptosis and promote the release of nuclear antigens. These processes
may subsequently stimulate autoantibody production and trigger immune activation,
ultimately leading to disease flares. In regions characterized by intense solar radiation,
prolonged sun exposure may therefore contribute to increased disease activity,
cutaneous manifestations, and systemic inflammatory responses. Preventive strategies,
including photoprotection, the use of high-SPF sunscreens, and patient education, are
recommended to reduce the risk of UV-induced exacerbations.

Environmental and ecological factors also represent an important area of
investigation in the pathogenesis of autoimmune diseases. Ecological pollution,
including exposure to industrial chemicals, airborne pollutants, and heavy metals, has
been implicated in immune system dysregulation and chronic inflammatory responses
[6]. In environmentally vulnerable regions, long-term exposure to such pollutants may
increase susceptibility to autoimmune conditions or exacerbate existing disease
activity. Environmental stressors may alter immune tolerance mechanisms and
promote persistent immune activation, thereby contributing to the development and
progression of SLE.

Infectious agents, particularly viral pathogens, have also been proposed as
potential contributors to the development of autoimmune diseases. A history of viral
infections, especially those caused by Epstein—Barr virus (EBV) and measles virus,
has been frequently associated with the pathogenesis of SLE [7]. Several mechanisms
have been proposed to explain this association, including molecular mimicry, chronic
immune stimulation, and the activation of autoreactive B cells. EBV, in particular, has
been extensively studied due to its ability to infect B lymphocytes and persist in the
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host, potentially contributing to the breakdown of immune tolerance and the production
of pathogenic autoantibodies.

Psychological and social determinants of health are increasingly recognized as
important modulators of autoimmune disease activity. Psychosocial stress and poor
sleep quality [8] have been shown to affect immune regulation through
neuroendocrine pathways, including alterations in cortisol secretion and inflammatory
cytokine production. Chronic stress may exacerbate systemic inflammation and
increase the likelihood of disease flares in patients with SLE. Furthermore, sleep
disturbances are associated with impaired immune function, fatigue, and reduced
quality of life, all of which may negatively influence disease management and patient
outcomes.

Finally, gender-related susceptibility remains one of the most striking
epidemiological characteristics of SLE [9]. The disease predominantly affects women,
particularly during reproductive age, suggesting a significant role for hormonal and
genetic factors in disease pathogenesis. Estrogen is believed to modulate immune
responses by enhancing B-cell activation and antibody production, potentially
contributing to the higher incidence of SLE among women. In addition, sex-related
differences in immune regulation and genetic susceptibility may further explain the
pronounced gender disparity observed in SLE prevalence.

In conclusion, the clinical course of systemic lupus erythematosus is influenced
by a complex interplay of cardiovascular, environmental, infectious, psychosocial, and
hormonal factors. A deeper understanding of these determinants is essential for the
development of targeted preventive strategies, early risk assessment, and personalized
therapeutic approaches aimed at improving long-term outcomes for patients with SLE.

Materials and Methods: Methods and Materials The objective of this
observational study was to determine how environmental factors and arterial
hypertension affected the clinical course of systemic lupus erythematosus (SLE) in
Central Asia. 120 patients with SLE who were treated at regional rheumatology centers
between 2020 and 2024 were included in the study. The diagnosis of SLE was
established according to internationally accepted classification criteria. Women made
up the majority of the study population, which is consistent with the known gender
distribution of the disease. Patients aged between 18 and 50 years were included.
Individuals with other severe autoimmune diseases or incomplete clinical records were
excluded from the analysis.

Demographic information, duration of illness, presence of arterial hypertension,
and laboratory indicators were all gathered for the study's clinical data. The use of
antihypertensive medication or a persistent elevation of blood pressure below 140/90
mmHg was considered to be arterial hypertension. The SLE Disease Activity Index
(SLEDAI) was used to measure disease activity. Antinuclear antibodies (ANA),
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antibodies against double-stranded DNA (anti-dsDNA), complement levels, and
inflammatory markers were all measured in the laboratory. Additionally,
environmental and psychosocial factors, such as the region's ecological conditions and
reported levels of psychological stress, were evaluated. Standard statistical software
was used for the analysis of the data. The characteristics of the patients were
summarized using descriptive statistics. The connection between arterial hypertension
and disease activity was found through correlation and regression analyses. It was
considered statistically significant if the p-value was less than 0.05. Results

This study looked at 120 patients with SLE all together. Among them, 108
(90%) were female and 12 (10%) were male. The mean age of the participants was
32.4 + 8.6 years. Arterial hypertension was identified in 46 patients (38%). Compared
to those without hypertension, hypertensive patients had higher average SLEDAI
scores, indicating increased disease activity. Statistical analysis revealed a moderate
positive correlation between arterial hypertension and disease severity.

Variations in disease activity were also linked to environmental factors.
Exacerbations of the disease were more frequent in patients who lived in areas with
high levels of solar radiation and ecological pollution, particularly those affected by
environmental degradation around the Aral Sea. In addition, a significant number of
patients stated that they were under a lot of psychosocial stress. These people had more
clinical signs and symptoms of SLE and higher levels of inflammatory markers.

Results:

1. Arterial hypertension: Detected in 78 patients (65%), significantly associated
with lupus nephritis and cardiac involvement (p < 0.05) [10].

2. Sunlight exposure: Outdoor workers had higher rates of malar (“butterfly”)
rash (56%) compared to indoor workers (28%) [5].

3. Ecological factors: Patients from the Aral Sea region experienced more
frequent serositis and vasculitis (47% vs. 22%) [6].

4. Viral infection history: Prior EBV and measles infections correlated with
elevated autoantibody titers [7].

5. Psychosocial stress and poor sleep: Linked to more severe neurological
symptoms and lupus nephritis exacerbations [8].

6. Dermatological involvement. More extensive skin lesions occurred in
patients with high UV exposure and ecological risk factors.

7. Renal complications: Hypertension and viral infection history were
associated with earlier onset and higher severity of lupus nephritis [10].

8. Cardiovascular manifestations: Hypertension contributed to pericarditis and
Libman-Sacks endocarditis [11].

9. Gender differences: Female patients exhibited more pronounced disease
severity, consistent with known sex-related predisposition [9].
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Discussion:

This study suggests that in Central Asian populations, arterial hypertension may
play a significant role in the progression and severity of systemic lupus erythematosus.
Endothelial dysfunction and vascular damage are known to be caused by high blood
pressure, which may exacerbate autoimmune inflammatory processes. Previous
research suggests that cardiovascular risk factors have a significant impact on the
clinical course of autoimmune diseases, which is in line with the findings of this study.
The presence of hypertension in patients with SLE may increase the risk of
complications such as renal involvement and cardiovascular disorders.

Disease severity may also be influenced by Central Asian environmental
conditions. Solar radiation can activate the immune system and exacerbate SLE's
cutaneous and systemic manifestations. Additionally, ecological pollution may
increase exposure to harmful environmental agents that influence immune regulation,
particularly in Aral Sea-affected regions. Stress in one's mind is another important
factor. Chronic stress can alter immune responses and potentially increase autoimmune
activity. Therefore, the complex clinical presentation of SLE in this region may be
caused by a combination of environmental and psychosocial stressors. Conclusion

In conclusion, Central Asian patients with systemic lupus erythematosus appear
to have increased disease activity as a result of arterial hypertension. Environmental
influences such as strong solar radiation, ecological pollution, and psychosocial stress
may further aggravate disease progression.

Clinical outcomes for SLE patients in this region may be improved by early
detection and effective management of hypertension, as well as strategies to reduce
environmental and psychosocial risk factors.

Conclusion: SLE in Central Asia is strongly influenced by the combination of
arterial hypertension, environmental exposures, viral infections, and psychosocial
stress. These factors exacerbate renal, cardiovascular, neurological, and dermatological
complications. Comprehensive management strategies, including tight blood pressure
control, early detection of organ involvement, and lifestyle modification, are essential
for improving long-term outcomes.

While this study is limited by its sample size, it provides valuable insight into
the interplay of regional risk factors in SLE. Larger, multicenter studies are needed to
confirm these findings and guide the development of region-specific preventive and
therapeutic approaches.
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