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Pleuropulmonary Manifestations in Patients
with Systemic Lupus Erythematosus

Objective — to assess the prevalence of non-infectious pleuropulmonary manifestations in patients with sys-
temic lupus erythematosus (SLE), as well as the demographic, clinical and laboratory characteristics of such
patients.

Materials and methods. A total of 435 patients with SLE (87.5 % female; median age 37 (26—49) years)
were enrolled in a cross-sectional study, including 200 with pleuropulmonary manifestations and 235 without
them. Patients were evaluated for demographic details, clinical SLE manifestations, SLE Disease Activity
Index 2000 (SLEDAI-2K), SLICC/ACR Damage Index (DI). Laboratory evaluations included complete blood
count with erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), high-sensitivity CRP (hs-CRP),
interleukin-6 (IL-6), IL-10, complement C3 and C4 levels, specific autoantibodies. Procalcitonin and presepsin
serum levels were measured to exclude infections.

Results and discussion. At least one pleuropulmonary manifestation occurred in 46 % of patients, with pleu-
risy being the most frequent (24 %). Respiratory involvement was associated with male sex, longer disease
duration, and older age at disease onset. Patients with respiratory complications had higher SLEDAI-2K and
SLICC/ACR DI scores than those without pleuropulmonary involvement. Patients with pleuropulmonary
manifestations more frequently exhibited lymphadenopathy, nephritis, pericarditis, other cardiac manifesta-
tions, fever, weight loss, anemia, and thrombocytopenia; conversely, cutaneous manifestations occurred less
frequently in patients with pleuropulmonary involvement. Patients with respiratory involvement were found to
have higher levels of ESR, CRP, hs-CRP, and IL-6. A higher frequency of positive anti-La/SSB, antiphospho-
lipid, and anti-chromatin antibodies was observed in patients with pleuropulmonary manifestations compared
to those without them.

In multivariate logistic analysis, respiratory involvement was positively associated with older age (odds ratio
(OR) 1.03 (95 % confidence interval (CI) 1.01—1.05), p = 0.004), higher SLEDAI-2K (OR 1.05 (95 % CI 1.01—
1.09), p = 0.030) and SLICC/ACR DI scores (OR 11.34 (95 % CI 1.03—1.74), p = 0.027), presence of lymph-
adenopathy (OR 2.27 (95 % CI 1.33—3.88), p = 0.003), pericarditis (OR 4.40 (95 % CI 2.29—8.46), p < 0.001),
other cardiac manifestations (OR 10.1 (95 % CI 5.65—17.9), p < 0.001), and systemic symptoms (OR 2.14
(95 % CI11.24—3.70), p = 0.007). Cutaneous manifestations were, on the other hand, negatively associated with
the occurrence of pleuropulmonary symptoms (OR 0.27 (95 % CI 0.15—0.50), p < 0.001).

Conclusions. Pleuropulmonary manifestations are frequent in SLE, particularly pleuritis. Respiratory
involvement is associated with male sex, older age, longer disease duration, and occurs mainly in patients with
active and severe lupus, often with previous or concomitant major organ involvement other than lungs. Patients
with pleuropulmonary involvement have higher levels of inflammatory markers and higher frequency of positive
anti-La/SSB, antiphospholipid, and anti-chromatin antibodies.
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leuropulmonary involvement in systemic lupus
erythematosus (SLE) is not uncommon, as it has
been reported to occur in 20—90 % of patients [1, 3,
4,13, 18, 20, 21, 24, 27] and may be the presenting
manifestation in 4—35 % of patients [10, 24]. All ana-
tomical components of the respiratory system may be
affected during the disease course, including airways,
parenchyma, pleura, vessels, and respiratory muscles
[26]. The severity of these respiratory complications
is highly variable and ranges from subclinical or
asymptomatic self-limiting disease to acute respira-
tory failure and potentially life-threatening condi-
tions that significantly affect prognosis [10, 24]. The
spectrum of pulmonary manifestations in SLE is
diverse and includes pleural disease, upper and lower
airway involvement, primary pulmonary hyperten-
sion, pulmonary thromboembolism, acute reversible
hypoxemia, diffuse interstitial lung disease (ILD),
acute lupus pneumonitis, diffuse alveolar hemorrhage,
and shrinking lung syndrome. Some patients may
experience more than one form of pleuropulmonary
involvement during the course of their disease [21].
Pleuritis is the most common feature, affecting
up to 60 % of SLE patients during the disease course
[22, 27]. It is the only respiratory manifestation
included in the 2019 EULAR/ACR criteria for SLE
[5]. Lung parenchyma is affected in up to 13 % of
lupus patients, most commonly in the forms of
chronic ILD and acute lupus pneumonitis [27].
Chronic ILD in SLE seems to be less frequent com-
pared to other connective tissue diseases and is
rarely severe [6]. This manifestation may be ob-
served in 3—13 % of SLE patients and is clinically
manifested with exertional dyspnea, dry cough,
end-inspiratory crackles and gas-exchange disorders.
Various forms of ILD have been described in SLE
including non-specific interstitial pneumonia, orga-
nizing pneumonia, lymphocytic interstitial pneumo-
nia, follicular bronchitis, and usual interstitial
pneumonia [1]. The exact prevalence is probably
underestimated as in studies using high-resolution
computed tomography, ILD was found in up to 70 %
of cases, suggesting that the condition is frequently
subclinical [23]. Acute lupus pneumonitis has been
reported in up to 4 % of lupus patients. Diagnosis is
challenging since clinical (fever, cough, dyspnea,
hypoxia) and radiologic features (uni- or bilateral
alveolar infiltrates) are non-specific and may resem-
ble infection. Pulmonary thromboembolism deve-
lopsin 1—5 % of SLE patients, usually in the context
of positive antiphospholipid antibodies (APLA) and
antiphospholipid syndrome [24]. The prevalence of
pulmonary arterial hypertension in SLE patients
has been reported to be about 4 to 5 % [6]. Diffuse
alveolar hemorrhage is a rare (2 %) but severe respi-
ratory manifestation of SLE associated with a high

mortality rate of up to 90 % [4, 27]. Shrinking lung
syndrome is an uncommon manifestation of SLE
with an estimated prevalence of 0.5—2 %; it is caused
by impaired phrenic nerve signaling and subsequent
diaphragm dysfunction, leading to progressive reduc-
tion in lung volumes [4, 6, 20, 27]. Airway involve-
ment is relatively infrequent in SLE patients, pre-
senting with conditions such as paralysis of the vocal
cords, ulcerative lesions, cricoarytenoid arthritis,
necrotizing vasculitis with obstruction of the air-
ways, bronchiectasis, and bronchiolitis obliterans [6].

Symptoms of acute pulmonary SLE manifesta-
tions can often mimic infections, thus making diag-
nosis a challenge. The risk of pulmonary infection is
three times higher in patients with SLE than in the
general population [2]; furthermore, immunosup-
pressive treatment could exacerbate the infection
course. In this context, infections must be always
ruled out in a SLE patient with respiratory com-
plaints and/or the appearance of a new infiltrates
prior to increasing the immunosuppressive therapy.

In general, primary respiratory involvement in
SLE is not as well-known as other major organ
involvement. Although some risk factors have been
described (such as older age, late-onset SLE, disease
duration > 1 year, and male gender [10]), associa-
tions of these complications are still unspecified and
data on the characteristics and laboratory parameters
of SLE patients with pulmonary involvement remain
scarce. Moreover, exact diagnostic criteria for lung
involvement in SLE remain elusive. The most com-
monly used tool for measuring disease activity, SLE
Disease Activity Index 2000 (SLEDAI-2K) [12],
only accounts for pleurisy as a scorable item of lupus
activity involving the lungs. This may result in
patients with respiratory complications of SLE being
falsely considered in remission or a low disease activ-
ity state. There are also no specific guidelines for the
management of these manifestations; the therapeutic
approach remains empirical, based on evidence from
other organ involvement in SLE, respiratory mani-
festations in other autoimmune diseases, or case
reports. As pulmonary involvement is associated
with higher mortality rate and negatively effects on
patients’ quality of life [10], understanding the fac-
tors associated with the occurrence and severity of
respiratory manifestations is of great importance.

The objective of the study was to assess the
prevalence of non-infectious pleuropulmonary
manifestations in a large Ukrainian SLE cohort, as
well as the demographic, clinical and laboratory
characteristics of such patients.

Materials and methods

This cross-sectional study was conducted at the
Department of Internal Medicine No. 3 of Bogomo-
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lets National Medical University and included
446 patients 18 years and older who were diagnosed
with SLE between 1994 and 2023. All patients ini-
tially monitored before 2019 were diagnosed accord-
ing to American College of Rheumatology (ACR)
criteria (1982, updated 1997) [14]. In 2019, the
diagnosis of SLE in these patients was reviewed for
compliance with the European League Against
Rheumatism (EULAR)/ACR classification criteria
2019 [5]. According to the results of this review, 11
patients were excluded from the primary pool, and
the data of 435 persons were included in the final
analysis. The study protocol was approved by the
Ethics Committee of Bogomolets National Medical
University (protocol No. 127 dated 02.12.2019) and
conducted in accordance with the principles of the
Declaration of Helsinki. Informed consent was
obtained from all patients.

Patients were reviewed for demographic details
(sex, age), age at SLE onset, clinical manifestations
of SLE (current and in medical history), and drug
therapy content (medications and current dosage).
Disease activity was assessed using the SLEDAI-2K
[12], and Systemic Lupus International Collabo-
rating Clinics/American College of Rheumatology
Damage Index (SLICC/ACR DI) [11] was used to
assess damage. Laboratory evaluations included
complete blood count with erythrocyte sedimenta-
tion rate (ESR) measured by Westergren method,
C-reactive protein (CRP) measured by latex turbi-
dimetric method (Roche Diagnostics, Switzerland),
high-sensitivity CRP (hs-CRP) measured by an
enzyme-linked immunosorbent assay (ELISA)
(DRG International Inc., USA), serum levels of
interleukin-6 (IL-6) and IL-10 (ELISA, Demeditec
Diagnostics GmbH, Germany), complement C3 and
C4 levels (immunoturbidimetric method, Roche
Diagnostics, Switzerland). Immunological markers,
such as antinuclear antibodies detected by indirect
immunofluorescence (EUROIMMUN, Germany;
positive > 1 : 80, in accordance with EULAR/ACR
criteria 2019 [5]), anti-double-stranded DNA (anti-
dsDNA), anti-Smith (anti-Sm) antibodies, anti-
Ro/SSA, anti-La/SSB, anti-ribonucleoprotein
(anti-RNP), anti-chromatin, APLA, including
anticardiolipin and anti-B,-glycoproteins antibodies
(ELISA, EUROIMMUN, Germany), and lupus
anticoagulant (coagulation assay, Siemens, Ger-
many) were also documented. Procalcitonin (ELISA,
Monobind Inc.,, USA) and presepsin (ELISA,
Wuhan Fine Biotech Co., Ltd., China) serum levels
were measured to exclude infections.

Respiratory involvement was considered pri-
mary when it was directly related to SLE activity,
and infections, drug toxicity, chronic obstructive
pulmonary disease, occupational exposure, and

neoplasia had been excluded. Pleuropulmonary
manifestations analyzed in this study included:
1) pleural disease according to the SLEDAI-2K
definition [12]; 2) acute lupus pneumonitis (in
accordance with the British Isles Lupus Assessment
group (BILAG) 2004 [28] definition of interstitial
alveolitis/pneumonitis); 3) chronic ILD (BILAG
2004 definition); 4) pulmonary fibrosis (SLICC/
ACR DI definition) [11]; 5) pulmonary thrombo-
embolism (SLICC/ACR DI definition) [11]. Upper
and lower airway involvement, pulmonary hemor-
rhage, shrinking lung syndrome, and primary pul-
monary hypertension were not analyzed in the
study as these manifestations were not specifically
recorded in our database.

For statistical analysis, EZR software (ver-
sion 1.61) was used. Continuous variables were ex-
pressed as means (and standard deviations) if nor-
mally distributed, and medians (and interquartile
ranges) if not. Categorical variables were presented
by absolute numbers and percentage. Comparisons
of numerical variables were conducted using Stu-
dent’s t-test or a Mann—Whitney U-test, according
to normality adjustments, and categorical variables
were compared using a chi-squared or Fisher’s exact
test as necessary. Odds ratio (OR) and 95 % confi-
dence intervals (CI) were derived from univariable
and stepwise multivariable logistic regressions.
Statistical significance was assumed as a p-value of
less than 0.05.

Results and discussion

Of the 435 patients included in the study, 87.5 %
(n = 381) were female; the age at disease onset and
study entry was 28 (20—40) years and 37 (26—
49) years, respectively. All study cohort participants
were of Caucasian ethnicity. The median disease
duration was 60 (23—120) months. The median
values of SLEDAI-2K and SLICC/ACR DI scores
were 10 (6—16) and 1 (0—2), respectively. Hydro-
xychloroquine was used in 59.7 % of the patients,
and glucocorticoids were used in 67.8 % of patients,
with a daily dose approximately 10 (10—15) mg in
prednisolone equivalent. Regarding immunosup-
pressants, cyclophosphamide, methotrexate, aza-
thioprine, and mycophenolate mofetil were used in
6.1, 6.1, 5.4, and 2.2 % of the patients, respectively.

At least one pleuropulmonary manifestation at
any time during the course of the disease was pres-
ent in 46.0 % of patients (n = 200). The most com-
mon manifestation was pleural disease occurring in
104 (23.9 %) of patients, followed by pulmonary
fibrosis (n = 38; 8.7 %), chronic ILD (n = 34; 7.8 %),
acute lupus pneumonitis (n = 27; 6.2 %), and pul-
monary thromboembolism (n = 5; 1.1 %). The ma-
jority of patients who developed pleuropulmonary

ISSN 2220-5071 (Print), ISSN 2522-1094 (Online) ® TyGepkynbo3, nereHesi xsopobu, BI/l-idekuin ® N2 3 (58) ® 2024 25



OPUTTHAJIBHI IOCIIIKEHHA / ORIGINAL RESEARCHES

manifestations also had previous or concomitant
involvement of other major organs.
Pleuropulmonary involvement in SLE was asso-
ciated with longer disease duration and either older
age of patients and older age at disease onset
(Table 1). The proportion of male sex in patients
with pleuropulmonary manifestations was higher
than in patients without them (16.6 vs 8.9 %,
p = 0.026). Patients with respiratory complications
had higher SLEDAI-2K scores (12 (8—18) us
8 (4—14) points, p < 0.001). As expected, the mean
SLICC/ACR DI scores were also significantly
higher in this group than in patients with no pleu-
ropulmonary involvement (2 (1—2) vs 1 (0—1)
points, p < 0.001). Patients with pleuropulmonary
manifestations at any time during the disease course
exhibited more frequently lymphadenopathy
(64.50vs45.8 %, p <0.001), nephritis (55.8 vs 35.8 %,
p <0.001), pericarditis (42.6 vs 12.5 %, p < 0.001),
other cardiac manifestations (80.1 vs 33.9 %,
p < 0.001), fever (38.6 vs 24.2 %, p = 0.002), and
weight loss (23.5 vs 13.2 %, p = 0.014); cutaneous
manifestations, on the other hand, occurred less
frequently among patients with pleuropulmonary
involvement (59.5 vs 73.4 %; p = 0.003). Anemia
(66.7 vs 32.8 %, p < 0.001) and thrombocytopenia
(37.9 vs 19.8 %, p = 0.013) were more common in
patients with pleuropulmonary manifestations than
in those without them. Patients with respiratory
involvement were found to have higher levels of
ESR (25 (12—48) vs 19 (10—35) mm /hr, p = 0.008),
CRP (12 (0—48) vs 5 (0—12) mg/L, p = 0.026),
hs-CRP (29 (7—34) vs 6 (2—11) mg/L, p < 0.001),
and IL-6 (14.5 (2.9—38.1) vs 2.9 (2.3—6.1) pg/mL,
p=0.010). None of the examined patients had procal-
citonin and presepsin values that exceeded the num-
bers indicating the presence of a bacterial infection
(> 0.5 ng/ml for procalcitonin [7, 25], > 600 pg/mL
for presepsin [17]). A higher frequency of positive
anti-La/SSB (32.5 vs 14.6 %; p = 0.049), APLA
(81.3 vs 50.9 %; p = 0.009), and anti-chromatin
antibodies (87.5 vs 49.2 %, p = 0.009) was observed
in patients with pleuropulmonary manifestations
than in those without them. Patients with pleuro-
pulmonary manifestations received significantly
higher daily glucocorticoid dose (12.5 (10.0—22.5)
vs 10.0 (7.5—15.0) mg, p = 0.025). No differences
were found in regard to other medication use.
Based on the baseline comparisons above, the
variables independently associated with the devel-
opment of pleuropulmonary manifestation were
estimated by logistic regression analysis (Table 2).
In multivariate logistic analysis, respiratory involve-
ment was found to be positively associated with
older age of the patients (OR 1.03 (95 % CI 1.01—
1.05), p = 0.004), higher SLEDAI—2K (OR 1.05

(95 % CI11.01—1.09), p = 0.030) and SLICC/ACR
DI scores (OR 11.34 (95 % CI 1.03—1.74),
p =0.027), presence of lymphadenopathy (OR 2.27
(95 % CI 1.33—3.88), p = 0.003), pericarditis
(OR 4.40 (95 % CI12.29—8.46), p < 0.001) and other
cardiac manifestations (OR 10.1 (95 % CI 5.65—
17.9), p < 0.001), systemic symptoms (OR 2.14
(95 % C11.24—3.70), p = 0.007). Conversely, cuta-
neous manifestations were negatively associated
with the occurrence of pleuropulmonary symptoms
(OR0.27 (95 % C10.15—0.50), p<0.001). An area
under the curve (AUC) of 0.864 was obtained in the
receiver operating characteristic (ROC) curve
(Figure).

In this large cohort of Ukrainian SLE patients,
pleuropulmonary manifestations were present in
approximately half of the patients (46 %) during the
course of the disease. This percentage lies within the
reported range of 20 to 90 % from other studies,
though it is higher than reported in the Latin
American GLADEL cohort (28 %) [13], the Spanish
RELESSER cohort (31 %) [21], and the Saudi
Arabian cohort (33 %) [2]. This variability may be
explained by different characteristics of the patients
studied (most of our patients had an established
disease), approaches taken to determine the pre-
sence of pulmonary involvement (we performed
imaging and functional studies only if clinically
indicated), diverse definitions, study designs, and
known racial and ethnic phenotypic variability.

In our study, pleural involvement was the most
frequent feature (23.9 %), consistent with observa-
tions from other registries reporting prevalence
between 16 and 50 % [13, 20, 21, 24]. Among paren-
chymal manifestations, the most commonly observed
were pulmonary fibrosis (8.7 %) and chronic 1LD
(7.8 %). Acute lupus pneumonitis and pulmonary
thromboembolism were found in 6.2 and 1.1 % of
cases, respectively. This is consistent with observa-
tions from other investigators [ 13, 16, 27], summariz-
ing that non-pleural respiratory manifestations are
uncommon, occurring in less than 4—13 % of cases.

Our findings align with other studies showing
that respiratory involvement is more common in
men than in women [26]. We also found the asso-
ciation of pleuropulmonary manifestations with
longer disease duration confirming that respiratory
manifestations may complicate SLE at any time,
though they usually occur later in the course of the
disease [9, 20, 26]. Studies from the LUMINA mul-
tiethnic cohort and RELESSER cohort document-
ed the appearance of respiratory manifestations after
a disease duration of 5.3 years and 5.8 years, respec-
tively [8, 21]. In agreement with other reports [1,
13, 20, 21, 26], we also found older age of SLE onset
in patients with respiratory involvement.
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Table 1. Demographic, clinical and laboratory characteristics of SLE patients depending on the presence
of pleuropulmonary involvement at any time during the disease course

SLE patients with pleuropulmonary SLE patients without pleuropulmonary  p

Variables involvement (n = 200) involvement (n = 235)

Demographic data

Male sex, n (%) 33 (16.5) 21 (8.9) 0.026
Age, years 40 (30—51) 36 (25—46) 0.003
Age at SLE onset, years 30 (21—43) 26 (19—38) 0.042
Disease duration, months 72 (24—144) 48 (20—108) 0.046
SLE-specific indices

SLEDAI-2K score 12 (8—18) 8 (4—14) < 0.001
SLICC/ACR DI 2(1-2) 1(0—1) <0.001
Clinical manifestations, n (%)

Skin manifestations 119 (59.5) 168 (73.4) 0.003
Mucous membrane manifestations 76 (38.6) 78 (34.5) 0.436
Sjogren’s syndrome 10 (5.6) 19 (9.0) 0.290
Musculoskeletal manifestations 178 (90.4) 204 (89.1) 0.787
Raynaud’s syndrome 47 (24.0) 63 (28.1) 0.396
Lymphadenopathy 119 (60.4) 98 (43.2) <0.001
Nephritis 110 (55.8) 82 (35.8) <0.001
Cardiac manifestations 157 (80.1) 77 (33.9) <0.001
Pericarditis 84 (42.6) 28 (12.5) <0.001
Neuropsychiatric manifestations 52 (26.1) 64 (28.1) 0.734
Antiphospholipid syndrome 14 (7.4) 25 (11.9) 0.181
Fever 73 (38.6) 54 (24.2) 0.002
Weight loss 40 (23.5) 28 (13.2) 0.014
Laboratory data

Anemia, n (%) 44 (66.7) 43 (32.8) <0.001
Leukopenia, n (%) 32 (50.8) 69 (51.9) 0.992
Thrombocytopenia, n (%) 25(37.9) 26 (19.8) 0.013
Hypocomplementemia, n (%) 7(41.2) 23 (59.0) 0.351
ESR, mm /hr 25 (12—48) 19 (10—35) 0.008
CRP, mg/L 12 (0—48) 5(0—12) 0.026
hs-CRP, mg/L 29 (7—34) 6(2—11) <0.001
1L-6, pg/ml 14.5 (29-38.1) 29(23-6.1) 0.010
IL-10, pg/ml 8.9 (3.0-35.0) 9.3 (3.1-27.7) 0.995
Procalcitonin, ng/mL 0.22 (0.17—0.32) 0.21 (0.15-0.28) 0.744
Presepsin, pg/mL 134 (95—170) 138 (92—202) 0.785
Autoantibody positivity

Anti-dsDNA, n (%) 72 (55.8) 142 (66.0) 0.078
Anti-Sm, n (%) 13 (27.1) 19 (19.0) 0.375
Anti-Ro/SSA, n (%) 31 (62.0) 50 (50.5) 0.248
Anti-La/SSB, n (%) 13 (32.5) 12 (14.6) 0.049
Anti-RNP, n (%) 13 (43.3) 30 (40.0) 0.928
APLA, n (%) 26 (81.3) 27 (50.9) 0.009
Anti-chromatin, n (%) 14 (87.5) 30 (49.2) 0.009
Medications

Glucocorticoids, n (%) 137 (68.5) 158 (67.2) 0.857
Oral glucocorticoid dose, mg/d 12.5 (10—22.5) 10 (7.5—15) 0.025
Hydroxychloroquine, n (%) 112 (56.0) 147 (62.6) 0.198
Cyclophosphamide, n (%) 10 (7.5) 9 (5.0) 0.516
Mycophenolate mofetil, n (%) 2 (1.5) 5(2.8) 0.697
Azathioprine, n (%) 4 (3.0) 13 (7.3) 0.145
Methotrexate, n (%) 5(3.7) 14 (7.8) 0.195

Note. Values are expressed as a median (QI-QIII), mean ( + standard deviations), or n (%). The percentage for each variable was calculated for only
those patients in which the data were documented.
Abbreviations. SLE: systemic lupus erythematosus; SLEDAI-2K: Systemic Lupus Erythematosus Disease Activity Index-2000; SLICC/ACR DI: Systemic
Lupus International Collaborating Clinics/American College of Rheumatology Damage Index; ESR: erythrocyte sedimentation rate; CRP: C-reactive
protein; hs-CRP: high-sensitivity C-reactive protein; IL: interleukin; anti-dsDNA: anti-double-stranded DNA antibodies; anti-Sm: anti-Smith
antibodies; anti-RNP: anti-ribonucleoprotein antibodies; APLA: antiphospholipid antibodies.
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Table 2. Logistic regression analysis of variables independently associated with the development
of pleuropulmonary manifestations

Univariate analysis

Multivariate analysis

Variables Coefficient (()g g so/:aél;’ p Coefficient (();I g i/:ag;;’ p

Male sex 0.7+0.3 2.01 (1.12—3.61)  0.019

Age 0.02 +0.01 1.02 (1.01—1.03)  0.006 0.03+0.01 1.03(1.01—1.05) 0.004
Age at onset 0.02 +0.01 1.02 (1.01—1.03)  0.035

Disease duration 0.002 + 0.001 1.0 (1.0—1.0) 0.051

SLEDAI-2K score 0.07 £ 0.01 1.07 (1.04—1.10) <0.001 0.04+0.02 1.05(1.01—1.09) 0.030
SLICC/ACR DI score 0.63 = 0.10 1.88 (1.54—2.29) <0.001 029+0.13 1.34(1.03—1.74) 0.027
Skin rash -0.58 +0.21 0.56 (0.37—0.85)  0.006 -1.31 £0.31  0.27 (0.15—0.50) < 0,001
Lymphadenopathy 0.70 = 0.20 2.01(1.36—2.96) <0.001 082+0.27 2.27(1.33—3.88) 0.003
Nephritis 0.82 +0.20 2.27 (1.53—3.35) < 0.001

Cardiac manifestations 2.06 = 0.23 7.84(5.02—12.2)  <0.001 231+0.29 10.1(5.65—17.9) <0.001
Pericarditis 1.65 +0.25 520 (3.20—8.46)  <0.001 148 £0.33  4.40 (2.29—8.46) < 0.001
Systemic manifestations 0.60 = 0.21 1.77 (1.18—2.66)  0.006 0.76 £0.28  2.14 (1.24—3.70) 0.007
Anemia 1.41 +0.32 4.09 (2.18—7.67) <0.001

Thrombocytopenia 0.90 + 0.34 2.46 (1.28—4.75)  0.007

Glucocorticoid dose 0.03 £0.02 1.03 (0.99—1.07)  0.081

ESR 0.01 = 0.005 1.01 (1.01—1.02)  0.007

CRP 0.01 =0.004 1.01 (1.01—1.02) < 0.001

hs-CRP 0.07 £ 0.02 1.08 (1.03—1.12) < 0.001

IL-6 0.06 + 0.02 1.06 (1.01—1.11)  0.010

Anti-La/SSB 1.03 + 0.46 2.81 (1.14—6.92)  0.025

Anti-chromatin 2.05 = 0.80 7.75 (1.63—36.8)  0.010

APLA 1.43 +0.53 417 (1.48—11.8)  0.007

Abbreviations. SLEDAI-2K: Systemic Lupus Erythematosus Disease Activity Index-2000; SLICC/ACR DI: Systemic Lupus International Collaborating

Clinics/American College of Rheumatology Damage Index; ESR: erythrocyte sedimentation rate; CRP: C-reactive protein; hs-CRP: high-sensitivity

C-reactive protein; IL: interleukin; APLA: antiphospholipid antibodies.

Sensitivity

AUC 0.864 65 % CI 0.830—0.898

0.0 4

1.0 0.8 0.6 0.4 0.2 0.0

Specificity

Figure. ROC-curve for the multivariate logistic analysis

of risk factors for pleuropulmonary involvement

in patients with SLE

Variables included in the model: age, SLEDAI-2K score, SLICC/ACR DI,
skin manifestations, lymphadenopathy, pericarditis, cardiac manifestations
(excluding pericarditis), systemic manifestations (fever, weight loss).

In agreement with previous reports [2, 13, 20, 21,
27], our SLE patients with active disease, higher
SLICC/ACR DI scores, and the previous or con-
comitant presence of lupus nephritis, cardiac disease,
hematological manifestations, lymphadenopathy,
and systemic symptoms had significantly higher
occurrence of pleuropulmonary manifestations. This
data suggests that the development of respiratory
complications occurs in patients with severe disease
and accumulated damage. Conversely, cutaneous
manifestations were negatively associated with
pleuropulmonary involvement, consistent with
previous studies [8, 13, 19].

In line with previously published data [10, 15,
24], our study corroborates that pleuropulmonary
manifestations are associated with increased levels
of inflammatory markers (ESR, CRP, hs-CRP) and
proinflammatory cytokines (IL-6). We found an
association of respiratory involvement in SLE with
the presence of anti-La/SSB, APLA, and anti-
chromatin antibodies, which is supported by previ-
ous investigations [3, 13]. As previously reported
[27], the occurence of respiratory involvement did
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not correlate with lupus-specific serologic markers,
such as anti-dsDNA antibodies and complement
components C3/C4. Some other authors have
documented a relationship between anti-RNP [8§,
9], anti-Ro/SSA [16, 27] and anti-Sm [20] antibod-
ies with pleuropulmonary manifestations but we
could not corroborate these associations.

In our study, SLE patients with pleuropulmonary
involvement received higher doses of glucocorti-
coids compared to non-respiratory SLE. This fin-
ding aligns with the GLADEL cohort study shoing
more frequent use of glucocorticoids in patients with
pleuropulmonary manifestations [13].

Our study has some limitations. First, in most
patients the baseline variables were collected many
years into the disease course rather than at onset.
Second, pleuropulmonary manifestations were not
systematically evaluated but diagnosed based on
suggestive clinical manifestations, potentially
underestimating the frequency of some manifesta-

No conflict of interests.

tions. Third, not all autoantibodies were available
in all patients at the time pleuropulmonary mani-
festations occurred. Fourth, data on smoking habits
were not collected, so the possible role of tobacco
use in the occurrence of these manifestations could
not be examined.

Conclusions

1. Pleuropulmonary manifestations are frequent
in SLE, particularly pleuritis.

2. Respiratory involvement is associated with male
sex, older age, longer disease duration, and occurs
mainly in patients with active and severe lupus (with
previous or concomitant nephritis, lymphadenopa-
thy, pericarditis and other cardiac manifestations,
fever, weight loss, anemia, thrombocytopenia).

3. Patients with pleuropulmonary involvement
have higher levels of inflammatory markers (ESR,
CRP, hs-CRP, IL-6) and higher frequency of positive
anti-La/SSB, APLA and anti-chromatin antibodies.

Authors participation: conceivement of study conception, acquisition of clinical data, manuscript final editing — O.B. Iaremenko;
acquisition of clinical samples and data, analysis and interpretation of data, writing the manuscript — D.I. Koliadenko; laboratory
measurement — K.M. Taremenko; conceivement of study design, writing the manuscript — N.D. Kozak; statistical processing of data —
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'HauioHanbHuit Meguynuil yHisepcutet imeHi 0.0. Boromonsus, Kuis
20nekcanppiBcbKa KNiHiuHa nikapHs, Kuis

IIneBpoOIyIbMOHAIbHI YPAKEHHSA
Y XBOPUX Ha CUCTEMHUI YePBOHMUN BOBYAK

Mema po6omu — BUBYKTY TIOIIUPEHICTD HEIH(MEKITIHHNX MIEBPOITYIbMOHABHIX YPaskeHb Y XBOPUX Ha
cucremunii yepBornii Bosuak (CUB), memorpadiumi, Kiiniuni Ta mabopatopHi XapaKTePUCTUKU TAKUX
XBOPHX.

Mamepiaau ma memoou. Y Kpoc-CeKIiiHOMY JTOCTiZKeHH] B3siin yyacTh 435 xsopux va CUB (87,5 %
JKIHOK, cepeiniil Bik — 37 (26—49) pokiB), i3 Hux 200 i3 mieBporryIbMOHAJILHIMY BUsiBaMHu i 235 6e3 HuX.
[IpoananizoBano gemorpadivuni mami, kriniyni Bussn CUB, ingekcn aktnBHOCTI 3axBoproBanis (SLEDAI-2K)
i momkomkenns (SLICC/ACR DI). JlabopaTopHi gociifzxKeHts nepeadadaii saraJbHuil aHai3 Kposi 3
BU3HaYeHHsM MmBuaKocTi ocizanus eputporutis (IIIOE), Bmicty C-peaktusnoro 6inka (C-PB), Bucoko-
gytsanuBoro C-Pb (Bu-C-PDb), intepaetikiny-6 (1JI-6), 1JI-10, kommnementy C3 i C4, crierudiunmnx aBTo-
auTuTiA. /{1 3anepederns iHdeKITili BUSHAYAIU CHPOBATKOBI PiBHI MPOKATBIIUTOHIHY Ta TIPECETICITHY.

Pesyavmamu ma o6eoeopenns. 1lonaiiMenIne ouH IJI€BPOITYIbMOHAIBHIIT BUSB 3aPEECTPOBAHO B
46 % martienris i3 CUB, naityacrime — nueBput (24 %). YpakeHHs IMXaJIbHOI CUCTEMU aCOIHIOBATIOCS 3
YOJIOBIYOIO CTATTIO, OLIBIIOI0 TPUBAIICTIO 3aXBOPIOBAHHS Ta CTapIIMM BikoM Ha MomeHT aebiory CUB.
[Tamientu 3 pecmipaTopunMu BusgBamMu Mau Butti 3HadeHHs iHgexciB SLEDAI-2K ta SLICC/ACR DI,
HiK marfieHTy 6e3 IJIeBPOIY/IbMOHAIBHAX YpaskeHb. Y MAIi€HTIB i3 IIEBPOIYIbMOHAJIBHUMYI BUSBAMU
yacrime dikcyBamm jgimMmbazenonartiio, HepuT, TepUKapUT, iHIT KapAiadbHi BUABH, JUXOMAHKY, BTpaTy
Macy Tijla, aHeMilo Ta TPOMOOIUTOIEHIIO, a IKIPHI BUABY BUHUKAIU pigiie. Y MAI€HTIB 3 ypasKeHHAM
opraniB iuxanng 3apeectposano uti pisai [IIOE, C-Pb, 84-C-Pb Tta 1JI-6, vactine BusBagam antutisa
no La/SSB, xpomatuny, antrdochoTimiani anTuTia.

[Tpu npoBeenHi GaratoakTOPHOro aHai3y BUSIBJIECHO, 110 YPasKEHHS OPTaHiB ANXAHHST IIPSIMO TIPOTIOP-
ifiHo KopesoBano 3i crapmmM BikoM (Bixnomrenus mancis (BII) — 1,03 (95 % mosipuunii inTepsan
(A1) — 1,01—1,05); p = 0,004), Burmmmn 3navennsvu imngexcis SLEDAT-2K (BIIT — 1,05 (95 % 11 —
1,01—1,09); p = 0,030) ta SLICC/ACR DI (BIII — 11,34 (95 % I — 1,03—1,74); p = 0,027), HasiBHiCTIO
nimpaznenomnatii (BIIT —2,27 (95 % 11 — 1,33—3,88); p = 0,003), nepukapauty (BIII — 4,40 (95 % /11 —
2,29—8,46); p < 0,001), inmmx kapaianeuux sussis (BII — 10,1 (95 % I — 5,65—17,9); p < 0,001) ta
koucruryriianx cumnromis (BIT — 2,14 (95 % JII — 1,24—3,70); p = 0,007). HlIxipwi BusiBu Oy
IIOB’sI3aHi 31 3HMJKEHHSIM PU3MKY BUHUKHEHHS ILIEBpOIyJbMOHaAbHIX cumiTomiB (BII — 0,27 (95 %
1 — 0,15—0,50); p < 0,001).
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Bucnoexu. IlneBporyibMOHaIbHI ypakeHHst € yacTiM BusiBom CUB, 0co6gMBO TIEBPUT. YpasKeHHS
JIMXAJIbHOT CHCTEMH ACOIIIOETHCS 3 YOJIOBIYOK0 CTATTIO, CTAPIIUM BiKOM, OIJIBIIIOK TPUBATICTIO 3aXBOPIO-
BAHHSI Ta BUHUKAE TIEPEBAKHO Y XBOPUX 3 aKTUBHUM 1 TsKKuM tiepedirom CUB. TMartienTu 3 mieBporyib-
MOHAJIbHUM YPaskKeHHSIM MafOTh BUIILI PiBHI MapKepiB 3amaieHHs Ta Oi/IbIIy YacTOTY BUABJIEHHS AaHTUTLJI 10
La/SSB, xpomatuny, antngochomimiganx anTHTI.

Kntouoei cnoga: cuicteMHunii 4epBOHUI BOBYAK, MIJIEBPOITYIbMOHAJIbHE YPAKEHHS, TIIIEBPUT, THEBMOHIT,
(akTop pusuKy, GioMapKepH, aBTOAHTHUTIJIA, iIHTepPIICHKIHM.
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