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High disease activity, major organ involvement, severe exacerbations, and infections are considered the most common causes of hospitalization
in patients with systemic lupus erythematosus (SLE). Hospital mortality (HM) is higher among Asian, African, and Latin American patients
compared with Caucasians. In Asian cohorts, the most frequent causes of HM are infections, severe lupus nephritis (LN), and neuropsychiatric
manifestations.

Objective. To analyze the structure of mortality and prognostic factors associated with increased risk of death in hospitalized SLE patients.
Material and methods. The study included 8§00 patients with a confirmed diagnosis of SLE treated at the National Center of Cardiology and
Therapy named after academician Mirsaid Mirrahimov from January 2012 to December 2024. An electronic database of fatal cases was used to
assess the structure and causes of HM. For comparative analysis of clinical and laboratory manifestations of SLE and to identify predictors of HM,
patients were divided into survivor and non-survivor groups. All patients underwent standard clinical, laboratory, and instrumental examinations.
Results and discussion. In the Kyrgyz SLE population, HM reached 3.3%. The vast majority of deceased patients were young women (88.5%)
with acute disease course (53.9%), high activity (73.1%), kidney involvement (76.9%), central nervous system (CNS) involvement (50%), and
lung involvement (34.6%). The main causes of HM were severe LN (30.8%) and combined kidney and CNS involvement (15.4%). Independent
predictors of HM were LN with advanced chronic kidney disease (CKD), irreversible organ damage, and C3 hypocomplementemia.
Conclusion. The main causes of HM were severe LN (30.8%) and combined kidney and CNS involvement (15.4%). Independent predictors of

HM included LN with advanced CKD, irreversible organ damage, and C3 hypocomplementemia.
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Systemic lupus erythematosus is a systemic autoimmune
rheumatic disease of unknown etiology, characterized by hyper-
production of organ-nonspecific autoantibodies to various com-
ponents of the cell nucleus and the development of immune-in-
flammatory damage to internal organs [1]. Advances in the
treatment of patients with SLE over the past decade have led to
improved survival rates, a high frequency of sustained remission,
and a reduction in hospitalizations, irreversible organ damage
(IOD), and mortality [2—4]. However, despite improved prognosis
and survival, mortality in SLE is 1.5—3 times higher than in the
general population [5] and exceeds that in patients with other im-
mune-inflammatory rheumatic diseases (IIRD), such as systemic
scleroderma, Sjugren's syndrome, idiopathic inflammatory my-
opathies, and systemic vasculitis associated with antineutrophil
cytoplasmic antibodies [6].

In recent years, the proportion of multisyndromic involvement
in the structure of mortality in SLE has significantly decreased,
while the role of infectious, oncological, and cardiovascular
diseases has increased [7—12]. The most common causes of hos-
pitalization in patients with SLE are considered to be high activity,
frequent exacerbations and severe infections [ 13—18]. The majority
of population-based and cohort studies indicate a severe course of
SLE and high mortality among hospitalized Asian, African

American, and Latino patients compared with patients of Caucasian
ethnicity [19—-22].

The aim of the study was to investigate the mortality structure
and prognostic factors associated with an increased risk of fatal
outcome in hospitalized patients with SLE.

Materials and methods. The prospective cohort study included
800 patients with a confirmed diagnosis of SLE who met the clas-
sification criteria of SLICC (Systemic Lupus International Col-
laborating Clinics, 2012) [23] and were treated at the clinic of
NCCT named after Academician Mirsayid Mirrakhimov at of the
Ministry of Health of the Kyrgyz Republic, from January 2012 to
December 2024. Patients were included at different stages of the
study as they were initially hospitalized to the NCCT. All patients
signed an informed consent form. The research design and exam-
ination methods used were approved by the local ethics committee
at the NCCT in 2012. Inclusion criteria: confirmed diagnosis of
SLE; signed informed consent to participate in the study; age 218
years. Non-inclusion criteria: age <18 years.

The patients were divided into two groups (survivors and
non-survivors) for comparative analysis of clinical and laboratory
manifestations and determination of predictors of HM. Pathological
autopsies were not performed because relatives declined permission,
primarily for religious reasons. A detailed analysis of the structure
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Fig. 1. Distribution of deceased patients by timing of HM in 2012—2024 (n=26)

Table 1. Comparative characteristics of survivors and non-survivors with SLE

Parameters

Female/male, n (%)

Ethnicity, n (%):
Kyrgyz/ Asians/ Slavic people

Age of patients during hospitalization, 35,4%12,1
years, M+SD:
female 35,5+12,2
male 34,0+10,4
Duration of SLE at the time of hospitalization, months, 251(7;72]
Me [25th; 75th percentiles]
Duration of SLE at the time of diagnosis, months, 12 [4; 48]
Me [25th; 75th percentiles]
SLE diagnosis, n (%):
early 255 (33)
late 519 (67)
Course of SLE, n (%):
acute 253 (32,7)
subacute 278 (35,9)
chronic 243 (31,4)
SLEDAI-2K, n (%):
remission 5(0,7)
low 55(7.1)
moderate 227 (29,3)
high 285 (36,8)
very high 202 (26,1)
SLICC:
n (%) 135 (17,4)
M=£SD 0,27+0,68

surviving patients (n=774)

712 (92)/62 (8)

685 (88,5)/58 (7,5)/31 (4)

deceased patients (n=26) p

23 (88,5)/3 (11,5) 0,51
22 (84,6)/3 (11,5)/1 (3,9) 0,87
33,7+14,4 0,26
35,2+14,5 0,91
22,0+4,3 <0,001
24,5 [5; 96] 0,84
8,5[3;96] 0,82
10 (38,4) 0,68
16 (61,6) 0,79
14 (53,9) 0,02
3(11,5) 0,01

9 (34,6) 0,67

0 0,68

0 0,17
2(7,7) 0,05
5(19,2) 0,18
19 (73,1) <0,001
20 (76,9) <0,001
1,77+1,31

modified in 2000): 0 — no activity, 1—5 — low, 6—10 — moderate,
11—19 — high, and >20 points — very high activity [26]. IOD was
assessed using the SLICC/ACR (American College of Rheuma-
tology) damage index [27]: no damage — 0 points, low damage
index — I-point, moderate damage index — 2—4 points, high
damage index — >4 points. Patients were stratified into groups of
early (<6 months) and and late (=6 months) SLE diagnosis after
the onset of the disease [28, 29].

The diagnosis of neuropsychiatric manifestations of SLE
(NPSLE) was made in accordance with the modified ACR 2001
classification criteria [30]. LN was diagnosed according to the
ACR (2004) criteria [31]. Clinical and laboratory manifestations

of LN were assessed using the clinical classification of I.E. Tareeva
(1976) [32]. To identify acute kidney injury (AKI), the KDIGO
(kidney disease: Improving Global Outcomes) criteria were used
[33]. To determine the degree of reduction in glomerular filtration
rate (GFR) and severity of proteinuria, the KDIGO (2012) clas-
sification of chronic kidney disease (CKD) was used [34].
Statistical data processing was performed using Statistica
10.0 (Stat Soft Inc., USA) and SPSS, version 23 (IBM, USA).
Quantitative variables with normal distribution are presented as
M=SD, variables with distribution other than normal are presented
as median with interquartile range (Me [25th; 75th percentiles]).
In the comparative analysis of normally distributed data, an
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unpaired t-test was used. In the absence of normal distribution of
quantitative parameters, the Mann—Whitney criterion was used.
Qualitative variables were compared using the 2 test, Fisher's and
Pearson's two-tailed criteria with Yates's correction. Independent
predictors of HM were determined using logistic regression analysis
with calculation of the odds ratio (OR) and 95% confidence
interval (CI) and presentation of data on a forest plot graph. Dif-
ferences were considered significant at p<0.05.

Results. The number of patients hospitalized with SLE was
significantly higher than with other IIRD, ranging from 13.8%
to 21% per year. During the analyzed period, 26 (3.3%) patients
died during hospitalization. The median duration of SLE before
death was 20.5 [5.0; 96.0] months, and the average length of

hospitalization before death was 13.31£8.93 days. The analysis
of the HM by the length of stay of the deceased patients in the
hospital is presented in Fig. 1. Thus, 6 (23.1%) patients died in
the first 5 days of hospitalization, and 4 (15.4%) patients died
on the 6th—11th day. The highest number of fatalities occurred
on days 8—23 (38.5%).

The main initial clinical characteristics of the patients are
presented in Table 1. In both groups, young women predominated.
The mortality rate among women (88.5%) was higher than among
men (11.5%; p=0.0009). The deceased men were significantly
younger than the surviving male patients (mean age — 22.014.3
and 34.0%10.4 years, respectively; p<0.001). The highest HM was
observed in the 18—23 age group (30.8%).

Table 2. Comparative characteristics of clinical and laboratory manifestations of SLE in survivors and non-survivors, n (%)

Indicator Survivors (n=774) Non-survivors (n=26) P
Clinical symptoms
Constitutional manifestations 437 (56,5) 18 (69,2) 0,19
Alopecia 544 (70,3) 21 (80,8) 0,25
Cutaneous-mucosal syndrome 724 (93,5) 24 (92,3) 0,96
Vasculitis 194 (25,1) 7 (26,9) 0,87
Arthritis 354 (45,7) 7 (26,9) 0,06
Serositis (pericarditis/pleuritis) 347 (44,8) 22 (84,6) <0,001
Heart involvement 25(3,2) 2(7,7) 0,21
GIT involvement 37 (4,8) 4(15,4) 0,02
Neurological involvement (n=183)
NPSLE 170 (22) 13 (50) 0,01
The central nervous system 86 (11,1) 13 (50) <0,001
including:
aseptic meningitis 1(0,1) 0 (0) 0,85
CVD 8 (1,0) 3(1L,5) <0,001
myelopathy 11(1,4) 0 (0) 0,54
seizure disorder 16 (2,1) 5(19,2) <0,001
acute delirium 4(0,5) 0 (0) 0,71
cognitive dysfunction 1(0,1) 0 (0) 0,85
psychosis 45 (5,8) 5(19,2) 0,01
PNS 84 (10,8) 0 (0) 0,09
Kidney involvement (n=339)
LN 319 (41,2) 20 (76,9) 0,03
Proteinuria >500 mg/day 212 (27,4) 19 (73,1) <0,001
Nephrotic syndrome 55 (7,1) 2(7,7) 0,91
ESRD 34 (4,4) 15 (57,7) <0,001
AKI 11(1,4) 13 (50) <0,001
Severe CKD (4—5th stage) 44 (5,6) 15 (57,7) <0,001
Respiratory system involvement (n=78)
Lung involvement 69 (8,9) 9 (34,6) 0,002
Pneumonitis 34 (4,4) 4 (15,4) 0,03
Interstitial lung disease 17 (2,2) 0 (0) 0,94
PAH 14 (1,8) 1(3,9) 0,39
pulmonary embolism 3(0,4) 3(11,5) <0,001
acute hemorrhagic alveolitis 0(0) 1(3,9) 0,03
ULN 1(0,13) 0 (0) 0,99
Hematological disorders (n=276)
Hematological disorders, 259 (93,8) 17 (6,2) 0,03
including:
isolated 183 (70,7) 10 (58,8) 0,19
combined 76 (29,3) 7 (41,2) 0,01
Immunological abnormalities (n=800)
Anti-dsDNA antibodies 534 (69) 17 (65,4) 0,68
Low C3 levels 449 (58) 22 (84,6) 0,69

Note: AKI — acute kidney injury, anti-dsDNA — antibodies to double-stranded DNA, GIT — the gastrointestinal tract, ESRD — end-stage renal of the
diseases, CVD — the cerebrovascular disease, CKD — chronic kidney disease, PNS — peripheral nervous system, PAH — pulmonary arterial hyperten-
sion, NPSLE — the neuropsychiatric manifestations of the systemic lupus erythematosus, RPGN — rapidly progressive glomerulonephritis, ULN —

ulcerative necrotizing laryngotracheitis.
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Deceased patients were more likely
than survivors to have an acute variant of
SLE (in 53.9% and 32.7% of cases, re-
spectively). p=0,02). At the time of initial
hospitalization, remission and low activity
according to SLEDAI-2K were recorded
only in the survivor group (in 0.7% vs 7.1%
of cases). Moderate and high activity in
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cases, respectively; p<0.001).

Statistically significant differences
(p<0.05) were found in the frequency of
LN, NPSLE, and damage to the respiratory and gastrointestinal
tract (GIT), which were observed predominantly in the group of
deceased patients (Table 2). The frequency of NPSLE associated
with severe damage to the central CNS was significantly higher in
the group of deceased patients than in the group of survivors (50%
and 11.1%, respectively; p<0.001). These disorders manifested as
psychosis (19.2%) and convulsive syndrome (19.2%), and somewhat
less frequently as cerebrovascular disease (CVD, 11.5%). Peripheral
nervous system (PNS) damage was mainly found in surviving
patients (10.8%).

LN was diagnosed in 319 (41.2%) survivors and 20 (76.9%)
deceased patients (p=0.037). Active LN without signs of the end-
stage renal disease (ESRD) was detected mainly in surviving
patients (97.2%). In the group of deceased patients, rapidly pro-
gressive glomerulonephritis (RPGN), severe stages (4—5) of CKD,
low GFR, and AKI were observed significantly more often than
in the group of survivors (p<0.001). In 13 (65%) of 20 deceased
patients with LN, AKI developed at severe stages of CKD (stage
3b in 3 patients and stage 4 in 10 patients), and 5 (25%) patients
had terminal stage (5) of CKD.

Fig. 2. Structure of HM in SLE patients (n=26), %

Immunological activity in surviving and deceased patients
did not differ significantly (p>0.05), and the frequency of detection
of anti-dsDNA and C3 and C4 hypocomplementemia was com-
parable (69% and 65.4%; 58% and 84.6%; respectively p>0.05).

The most common cause of HM was severe LN (n=8, 30.8%;
Fig. 2). In 5 (62.5%) patients, death occurred due to AKI in the
setting of stage 4 of CKD, while the remaining 3 (37.5%) died as
a result of end-stage renal disease (ESRD). The second most
common cause of HM was severe combined damage to the kidneys
and CNS (n=4, 15.4%). In 3 (75%) of these patients with long-
term LN, cerebral coma developed due to acute cerebral circulation
disorders (ACCD) of ischemic and hemorrhagic types, and in 1
patient cerebral edema progressing to cerebral coma developed
after a series of generalized epileptic seizures. The third leading
causes of HM were infections (11.5%) and PE (11.5%). One
patient had disseminated tuberculosis of the lungs with menin-
goencephalitis, and 2 more patients - septic pneumonia. PE was
the cause of death in 2 patients with severe CKD and in 1 patient
with combined damage to the kidneys (RPGN) and lungs (pneu-
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Fig. 3. Clinical and laboratory indicators of SLE activity as risk factors for HM
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Table 3. Independent predictors of HM in SLE patients (n=26)

Parameters OR 95% CI
Low GFR 0,98 0,97-0,99
Low C3 levels 4,12 1,41-12,1
SLICC damage index 2,67 1,51-4,7

Sensitivity — 50%
Specificity — 99.5%

monitis). One patient with CKD had AHA with pulmonary hem-
orrhage. Two patients died as a result of PAH with decompensated
chronic heart failure (CHF), and two more patients - as a result of
diffuse myocarditis with signs of severe heart failure and acute
pulmonary edema. In two cases, HM was caused by gastrointestinal
pathology: one patient developed acute pancreonecrosis with
multiple organ failure syndrome (MOFS), and the other had
acute hepatic coma caused by decompensated biliary cirrhosis of
the liver.

One more patient with severe Coombs-positive hemolytic anemia
(Coombs-PHA) died of MOFS with acute pulmonary edema. To
determine the likely predictors of HM, a one-dimensional logistic
regression analysis was used with calculation of OR and 95% CI and
presentation of data in the form of a forest plot graph (Fig. 3).

The highest risk of HM in our patients was observed in the
presence of severe CNS lesions (OR 6.898; 95% CI 2.78—11.78;
p=0.0001), kidney damage (OR 4.754; 95% CI 1.888—11.972;
p<0.001), and respiratory organ damage (OR 4.614; 95% CI
1.935—11.005; p<0.001). A less significant increase in the risk of
HM was associated with gastrointestinal pathology (OR 3.662;
95% CI 1.187 — 11.048; p=0.024), hematological disorders (OR
3.756; 95% CI 1.652 — 8.542; p=0.002) and C3 hypocomple-
mentemia (OR 2.615; 95% CI 1.123—6.085; p=0.026).

Logistic regression analysis showed that statistically significant
independent predictors of the risk of developing HM in the Kyrgyz
cohort of patients with SLE (p <0.05) are low GFR, the presence
of 10D, and C3 hypocomplementemia (Table 3).

Discussion. In different cohorts, the frequency of hospitalization
for SLE varies from 8.6% to 50% and depends on a number of
factors, including the severity of the patient's condition, the
presence of complications, ethnicity, social status, and access to
highly specialized medical care [35—37]. There are few studies
devoted to the causes and structure of HM in SLE, which can be
explained by insufficient information from tertiary care facilities
or a small sample of hospitalized patients [9, 10]. According to
the results of early population studies conducted in the 1970s and
1980s, the incidence of HM in Asians was 3—5 times higher than
in white patients [38—42]. More recent cohort studies covering
two observation periods (from 1998 to 2002 and from 2003 to
2011) provide more detailed data on the causes and structure of
HM in patients with SLE living in the United States. Thus, the
frequency of HM in SLE in the late 1990s and early 2000s did not
exceed 3.1% [11]. More than 50% of deaths occurred in the first 7
days of hospitalization, with a second peak on day 33 and a third
on day 57. According to L.B. Goss et al. [12], Asians and African
Americans were hospitalized almost three times more often than
Caucasian patients. The mortality rate among men was higher
than among women (2.6% and 1.8%, respectively).

The average age of those who died was 51.5 years (95% CI
50.6— 52.3) in 2003 and 51.3 years (95% CI 50.6—52.0) in 2011.

According to data from other studies, from
P the mid-1990s until 2017, the causes of
frequent hospitalization for SLE in Western
Europe, the US, and Canada were infections
0,01 and severe exacerbation of SLE.

Data on SLE in Asian cohorts differ
somewhat from those for Caucasians. For
example, in a Malaysian cohort, the ratio
of women to men with SLE was 10:1, the
average age of patients was 30.5+12.2 years,
and the average duration of the disease was
36.5£51.6 months [43]. Among clinical manifestations in this
population, hematological disorders (73.3%), LN (70.9%), and
specific skin lesions (67.3%) predominated. The frequency of HM
in Malaysian patients with SLE was high (10.4%) due to severe ex-
acerbations (19%) and fatal infections (19%). Prognostically unfa-
vorable factors increasing the risk of HM in Malaysian patients in-
cluded frequent SLE exacerbations (OR 5.56) and high IOD rate
(OR 1.91). In the Jordanian cohort, the frequency of SLE-related
hospitalizations from 2002 to 2017 reached 28.6%, and HM —
14.1% [44]. The average age of onset was 34%12.5 years, with a fe-
male-to-male ratio of 8.4:1. The high frequency of HM in this
cohort was due to serious infectious complications and progression
of IOD (42.5% and 40%, respectively).

In our study, the incidence of SLE in the general population
was 11 times higher in women than in men (91.9% and 8.1%, re-
spectively). In the Kyrgyz cohort, statistically significant differences
were found in the frequency of LN, NPSLE, respiratory and gas-
trointestinal involvement, observed mainly in the group of deceased
patients, with the exception of polyserositis, which was diagnosed
predominantly in survivors. Over the 12-year period analyzed
since the time of initial hospitalization, the overall HM rate was
3.3%. The average age of deceased patients was 33.7% 14.4 years.
The highest mortality rate (30.8%) was observed in the age group
of 18-23 years. The HM in women was higher than in men (88.5%
and 11.5%, respectively; p=0.0009). In our cohort, the highest
number of cases of HM (38.5%) occurred on the 8th—23rd days
of hospitalization. In the group of deceased patients, acute SLE,
high activity according to SLEDAI-2K and IOD were more
common than in the group of survivors.

In a Chinese cohort, the mean age of deceased SLE patients
was practically comparable to the indicators we have obtained
(37.8+£14.7 years) [45]. The median duration of the disease was
2.6 [0.5; 7.0] years, and the duration of observation was 3.0 [1.4;
5.1] years. The mortality rate was quite high — 4.9%. In Chinese
patients, infections were the main cause of mortality, accounting
for one-third of cases (31.1%), followed by ESRD as a result of
severe LN, then isolated PAH and ACCD. Independent risk
factors for mortality in Chinese patients were older age at disease
onset, infections, Coombs-PHA, thrombocytopenia, and PAH.
In our cohort, all patients who died at the time of hospitalization
were in extremely serious condition. HM in most cases was caused
by severe HF (30.8%). Thus, 62.5% of patients with RPGN, had
AKI with a clinical picture of acute uremic pulmonary edema. In
37.5% of patients with LN, death was due to decompensated
CHF as a result of ESRD. The second most common direct cause
of HM was severe combined kidney and CNS damage (15.4%).
In 75% of patients with LN from this group, cerebral coma
developed as a result of ischemic and hemorrhagic types of ACCD.
The predictor of HM in our patients with SLE was damage to
vital organs (CNS, kidneys, lungs, and gastrointestinal tract), and
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independent predictors of HM were severe LN with pronounced
CRE, the presence of IOD, and decreased C3 levels.

Thus, the results of this study demonstrate that Asian patients
with SLE are potentially at increased risk of adverse outcomes
and, therefore, require careful monitoring using modern methods
of therapy both in hospital and in outpatient settings.
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