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Abstract

Introduction: Systemic lupus erythematosus (SLE)
is a complex sys-temic autoimmune disease, with
numerous immu-nologic and clinical manifestations.
More than half of all patients with SLE will
experience involvement of the lung parenchyma,
pulmonary vasculature, pleura, or chest wall, which
are collectively considered pulmonary
manifestations of lupus.

Objectives: Purpose of our study was the
identification of pulmonary manifestations in
patients with systemic lupus erythematosus, their
assessment in relation to immunological alterations,
their relation to gender and assessing the sensitivity
of the examinations that are used to detect lung
injury.

Patients and Methods: This is a cohort
prospective study that analyzed 60 patients with
systemic lupus erythematosus. Patients were
examined by laboratory tests such as: anti-nuclear
antibody, anti double stranded DNA antibody,
anticardiolipin antibodies and D dimer. Chest x-ray,
pulmonary high-resolution computed tomography,
computerized tomographic pulmonary angiography,
pulmonary function tests and echocardiography
doppler were performed for the patients.

Results: Pleural effusion was 17 patients (28%).
Interstitial lung disease was 7 patients (12%), acute
lupus pneumonitis 2 patients (3%), pulmonary
tromboemboli 7 patients (12%) and pulmonary
arterial hypertension were 3 patients (5%).
Restrictive ventilator insufficiency is 19 patients
(32%).

Conclusions: Pulmonary manifestations are
common in SLE and have a wide spectrum. These
injuries are anatomical and functional.
Immunological alterations are important factor in
pulmonary injuries. Gender is a factor that influences
the pulmonary injuries. High-resolution computed

tomography is the most sensitive examination for
the detection of pulmonary manifestations in
systemic lupus erythematosus.
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Introduction

Systemic lupus erythematosus (SLE) is a complex
sys-temic autoimmune disease, with numerous
immu-nologic and clinical manifestations (1). It is
considered as the prototype of autoimmune disease
and it is characterized by the production of a wide
series of autoantibodies as well as by a variable
clinical presentation (2). Clinically characterized by
multisystem involvement and varied serologic
abnormalities, no two patients present or have
disease that evolves in exactly the same way (3).
More than half of all patients with SLE will
experience involvement of the lung parenchyma,
pulmonary vasculature, pleura, or chest wall, which
are collectively considered pulmonary
manifestations of lupus (4, 5, 6). A recent autopsy
study of 90 patients diagnosed with SLE, according
to the American College of Rheumatology,
pleuropulmonary involvement occurred in 98% of
the autopsies (7). The prevalence of respiratory
manifestations in patients with systemic lupus
erythematosus varies depending on several factors,
including methods of diagnosis, time of follow-up,
etc (8). Purpose of our study was the identification
of pulmonary involvement in patients with SLE, their
assessment in relation to immunological alterations,
gender and evaluation of the sensitivity of the
technique for the detection of lupus lung disease.
Patients and Methods

This is a prospective cohort study that analyzed 60
patients with systemic lupus erythematosus (SLE).
These patients were hospitalized in the clinic of
Rheumatology, Lung diseases or followed as
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outpatients. All patients fulfilled the criteria of the
American College of Rheumatology (ACR) for the
diagnosis of SLE (9). These patients did not have
pulmonary injury or illness which in the past or
currently influences pulmonary damage and not
smoking or drug-induced lupus. There was no history
of any occupational exposure to inorganic or organic
dusts (eg.asbestosa, silicosis, coal worker’s
pneumoconiosis). In this study were not pregnant
women and breastfeeding mothers. In the history
of disease taking, patients were examined by
laboratory tests tests such as: anti-nuclear antibody
(ANA), anti double stranded DNA antibody (anti-
dsDNA) and anticardiolipin antibodies (ACA) IgG,
[gM, D dimer. Patients were examined with chest
x-ray (CXR), high resolution computed tomography
(HRCT) and in patients with clinical and laboratory
suspicion of pulmonary embolism was used
computerized tomographic pulmonary angiography
(CTPA). Chest x-ray (CXR), HRCT and CTPA
findings were recorded in consultation with the
radiologist. Patients were examined with
chocardiography doppler for pulmonary arterial
hypertension (PAH) and were referred to the
cardiologist for interpretation of the related findings
(10). Interstitial lung disease (ILD) diagnostic
criteria for this study were defined according to
American Thoracic Society/European Respiratory
Society International Multidisciplinary Consensus
Classification of idiopathic interstitial pneumonias
(11). Diagnostic criteria for pulmonary embolism
were defined according guidelines on the diagnosis
and management of acute pulmonary embolism (12).
Lung function was measured with spirometry. The
spirometry was performed according to the
American Thoracic Society (ATS) criteria (13). To
determine if immunological alterations are
associated with pulmonary injury, patients are
classified into two groups. The first group included
patients with with positive ANA, anti-dsDNA and
ACA; the second group included patients with
antinuclear antibodies (ANA) negative, anti-dsDNA
and ACA negative. Analysis based on sex was
performed to assess the scale of pulmonary injuries.
Statistical analysis

Continuous data are expressed as the average value
and standard deviation. Discrete data are presented
in absolute value and in percentage. The difference
between discrete variables was analyzed by
Kolmogorov Smirnov and Chi square test. Data
were analyzed by SPSS 19.0 program. The P value
<0, 05 was considered a statistically significant.
Results

The mean (£SD) age of the patients was
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37.15£11.41. The mean (+SD) duration of disease
was. 0.48+3.89. Female patients were 53 patients
(88%) and 7 patients (12%) were males. ANA
positive are 54 patients (90%) patients, anti-dsDNA
positive are 37 patients (62%), ACA positive are
14 patients (23%), CXR injury were 9 patients
(15%), pulmonary injury in HRCT are found in 26
patients (43%) and in CTPA 7 patients (12%) with
tromboemboli, pulmonary arterial abnormalities are
3 patients (5%) with echocardiography doppler
(ECHO) and pulmonary function abnormalities
(PFTs) are 19 patients (32%) (Table nr.1).

Table nr.1. Examination data

Variables No. of patients | Percentage %
ANA positive 54 90,0
anti-dsDNA positive 37 62,0
ACA positive 14 23,0
CXR pulmonary 9 15,0
manifestations

HRCT ©  pulmonary 26 43,0
manifestations

CTPA tromboemboli 7 12,0
ECHO  pulmonary 3 5,0
arterial abnormalities

PETs abnormalities 19 32.0

Lung injury is found more in HRCT compared with
CXR and pulmonary function test.

Pleural effusion were 17 patients (28%), ILD is
identified in 7 patients (12%), acute lupus
pneumonitis (ALP) 2 4 patients (3%), pulmonary
tromboemboli 7 patients (12%) and pulmonary
arterial hypertension (PAH) 3 patients (5%) (Table
nr.2).

Table nr.2. Pulmonary manifestations in SLE

Variables No. of patients Percentage (%)
Pleural effusion 17 28,0

ILD 7 12,0

Acut tupus 2 3,0
pneumonitis

Pulmonary 7 12,0
tromboemboli

PAH 3 5,0

Kolmogorov Smirnov=15.42, p=0.001

Pleural effusion is significant versus others
pulmonary manifestations (Kolmogorov
Smirnov=15.42, p=0.001).

Pulmonary function abnormalities are 19 patients
(32%) and all have restrictive ventilator
insufficiency. 41 patients (68%) are normal. Patients
with positive ANA, anti-dsDNA and ACA were 54
patients (100%) of whom 35 patients (65%)
represent pulmonary injury (group 1), while in the
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other group (group 2) of 6 patients (100%) who do
not have positive positive ANA, anti-dsDNA and
ACA was only 1 patients (17%) with pulmonary
injury (Table nr.3).

Table nr.3. Pulmonary manifestations by
immunological alterations

Variables Patients Pulmonary
No (%) injury
Neo (%)
Group 1 54 (100,0) | 35 (65,0)
Group 2 6 (100,0) 1 -(17,0)

Hi-square test =15.6, df=1, p=0.001

Pulmonary involvement in patients with
immunological alteration are significant (chi-square
test =15.6, df=1, p=0.001). In 7 males (100%), 2
patients (29 %) were pulmonary injury and 5 patients
(71 %) indicating normal, in 53 female (100%), 34
patients (63%) were pulmonary injury and 19 are
(36 %) normal (Table nr.4). Pulmonary
manifestation in female are significant (chi-square
test=13,5, p=0.001).

Table nr.4. Pulmonary manifestations male /
female

Variables Patients Pulmonary Normale
No (%9 | injury No (%)
No (%)
Male 7 (100,0) 2 0 5 (71,0
Ferrale 53.(100.0) 34 (63,0 19 (36,0)
Total 60(1000) | 36 (100,0) 24.(100,0)
chi-square test =13,5, p=0.001
Discussion

Pleuropulmonary manifestations in this study were
found in 60% of patients and our opinion indicates
that pulmonary injuries are important manifestations
of SLE. Pleuropulmonary involvement occurs in
approximately 50%—60% of patient in another study
(14). Pleural effusion, ILD, acute lupus pneumonitis,
pulmonary hypertension and pulmonary trombosis
are injurys that are found in these patients
predominantly pleural efussion. This injury is found
in 28% patients. Others autors show that pleural
disease is the most frequent respiratory
manifestation, and pleural effusions are found in
30%-50% of patients with systemic lupus
erythematosus during the course of the disease (1).
Clinically apparent effusions have been reported in
up to 50% of patients and pathological involvement
at autopsy in up to 93% of patients (15). Between
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30% and 50% of patients with SLE will develop
symptomatic pleural inflammation during the course
of their disease (16). Chronic diffuse ILD is reported
in a variable number of patients with SLE. ILD in
this study is found in 12% patients. Diffuse ILD or
chronic pneumonitis in SLE occurs in 3 to 8% of
patients (8). Using only imaging criteria, the
frequency is higher, between 6 and 24% on the chest
radiograph and can reach 70% on CT scans (17,
18). The onset of ILD is often insidious, but it can
also occur after an episode of acute pneumonitis
(8). Acute lupus pneumonitis (ALP) is an uncommon
manifestation of SLE, occurring in 1-4% of patients
(19). Acute lupus pneumonitis has been very widely
described, but in reality its frequency does not
exceed 4% of cohorts (14, 19). Other autors found
acute lupus pneumonitis, which occurs in up to 12%
of patients or 0-14 % (6, 20). In our study, lupus
pneumonitis was found in 3% patients. Pulmonary
vascular involvement in lupus is also observed in
our study such as pulmonary tromboemboli and
pulmonary hypertension. PH in patients with SLE
and antiphospholipid antibodies has been reported
and described in different frequencies. The
prevalence of PH in SLE is estimated to be between
0,5-43% or 2,8 -14% in others studies (21,22,23).
This PH is usually primary but may be secondaryto
recurrent thromboemboli, a complication of
interstitial lung disease or a feature of SLE mixed
connective tissue disease overlap syndrome (24, 25).
In our study were found PAH in 5 % patients and
PAH is primary. Pulmonary thromboembolism
occurs in up to 25% of patients with SLE and it is
an important cause of death (26, 27). In other study
is foud in 7,8% (7). The presence of antiphospholipid
antibodies in serum increases the probability of a
thromboembolic event to 35%—42% (28).
Anticardiopin antibodies of the IgG or the IgM
isotype are found in 24 and 13% of the patients
with SLE, and are associated with an increased
prevalence of thrombosis (30% with IgG, 31% with
IgM, vs 9% without), (29). In this study were found
pulmonary trombomboli in 12 % patients. PFT
abnormalities in patients with SLE are common and
PFTs typically reveal a restrictive lung physiology
(30, 31). Pulmonary function tests were abnormal
in about 50% of the patients with nonspecific
interstitial pneumonia (NSIP) in SLE is not well
defined (32). Pulmonary function abnormalities
were reported in 41% patients in other study (16).
In this study PFT abnormalities are found in 32%
patients with restrictive ventilator insufficiency.
Pulmonary function test demonstrates restrictive
ventilatory defect in all patients, although the severity
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of impairment varies and restrictive defect occurs
due to ILD and pleuritis (33,19). A study identified
38% patients with CT abnormalities who had normal
Xrays (34). Pulmonary manifestations in HRCT in
our study were 43% which is lower than the 70%
and 72% reported in others stydies (17, 35). We
found the HRCT is sensitive comparison with CXR
and pulmonary function test. According to this study
in patients with ANA positive, anti DNA positive,
ACA positive pulmonary injury occurred frequently
in 65% patients and we found correlation. Tissue
damage and dysfunction are mediated by
autoantibodies and immune complex formation (4).
Immunologic lung diseases develop when the normal
mechanisms of immune self-tolerance fail,
macrophages and lymphocytes are the key cells
involved in the initiation and perpetuation of the
acquired immune response in the lung (36). Tissue
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injury appears to be mediated by characteristic
autoantibody production, immune complex
formation, and their organ-specific deposition. As
expected in a multisystem disease, the entire
pulmonary system is vulnerable to injury (36). In
our study pulmonary involvement are found in 29%
in male and 63% in female. However, lung
involvement in SLE can be seen more commonly in
males (37).

Conclusion

Pulmonary manifestations are common in SLE and
have a wide spectrum. Pleural involvement,
parenchymal disease, pulmonary vascular disease
are manifestations than occur in SLE. These injuries
are anatomical and functional. Immunological
alterations are important factors in pulmonary
injuries. HRCT is the most sensitive examination
for the detection of pulmonary manifestations in SLE
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