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Article Info ABSTRACT

Article history: It is common for systemic lupus erythematosus (SLE) to affect the
. lungs, which can lead to moderate respiratory symptoms or severe
§§3?;Z§d ggzgmg::g;zzgzzg restrictive lung disease. Pulmonary compli(_:ati_ons such as shripk_ing
Accepted January 0‘2 2'025 lung syn_drome _(SLS) are uncommon but significant f_rom a clml_cal
R perspective. This study set out to answer several questions regarding
SLE in Iraqi patients, including how common respiratory symptoms
Keywords: are, how often impaired pulmonary functioning, and what clinical
. and serological factors are associated with SLS in Baghdad Teaching
Sys_temlc Lupus Erythematosus, Hospital in Baghdad, Iraq, was the site of the 2025 cross-sectional
Shrinking Lung S_yndrome, descriptive study. Eligible participants were adult patients who
Pulm_onary Function Tests, fulfilled the American College of Rheumatology (ACR)
Respiratory Symptoms, classification criteria for SLE. We collected demographic data,
Anti-RNP Antibodies recorded clinical symptoms, and documented serologic markers. A
chest X-ray or high-resolution computed tomography (HRCT) was
ordered for all patients in addition to the pulmonary function tests
(PFTs). Dyspnea, restricted lung physiology (Forced Vital Capacity
(FVC) < 80% expected), and the absence of interstitial lung disease
on x-rays were the diagnostic criteria for SLS. Patients exhibiting
symptoms and radiographic interstitial alterations but no restrictive
physiology served as controls. Of the 104 patients with SLE
surveyed, 62 (59.6%) had respiratory symptoms, while 65 (65.4% of
the total) had normal pulmonary function with abnormalities. The
results showed that 9 patients had SLS (8.7). In a multivariate
analysis where the length of the disease was controlled, a history of
pleuritis, high American College of Rheumatology (ACR) clinical
score, and seropositivity of anti-RNP antibodies were significantly
associated with SLS. Longer illness duration, anti-RNP positive, and
a history of serositivity were the independent predictors of SLS (OR
=1.18; 95% CI: 1.01132; p = 0.04). SLE patients from Iraq are more
likely to experience respiratory symptoms, abnormal lung functions,
and shrinking lung syndrome. When dealing with patients who have
a history of pleuritis or who test positive for anti-RNP antibodies,
clinicians should maintain a high suspicion for SLS. Timely

diagnosis and treatment can lead to improved clinical outcomes.
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1- INTRODUCTION

Many patients with systemic lupus erythematosus (SLE) will experience pulmonary disease at some point
during their illness [1]. This can include pleuritis, acute pneumonitis, alveolar hemorrhage, pulmonary embolism,
chronic interstitial lung disease, pulmonary arterial hypertension, and the less common but still significant shrinking
lung syndrome (SLS) [2, 3]. In shrinking lung syndrome, a restrictive defect is seen on pulmonary function tests,
radiographs show decreasing lung volumes, intermittent diaphragmatic elevation is characteristic, and the
parenchyma of the lungs is normal. The cause of the dyspnea is unknown. While it is true that SLS is one of the
rarest consequences, it can cause major issues that, if left untreated, can lead to years of disability or breathing
difficulties [4]. Stabilizing respiratory functions and restoring a normal quality of life may be possible with
immunosuppressive and supportive therapy [5].

Whether SLS really manifests in SLE patients is an open question. Up to 72% of SLE patients without radiologic
evidence of interstitial illness have dyspnea and restrictive physiology, which can exacerbate preexisting conditions
including pleuritic discomfort, weak respiratory muscles, or subclinical inflammation [6, 7]. Because it might lead to
a gradual reduction of the respiratory mechanism, the early onset of SLS is also a clinical concern. More rapid
diagnostic evaluation and targeted treatment strategies might be possible with data on frequency, clinical pattern,
and risk factor [8].

Consequently, the researchers set out to measure how many persons with SLE admitted to Baghdad Teaching
Hospital in Iraq experienced respiratory symptoms, pulmonary function abnormalities, and shrinking lung
syndrome. Furthermore, by comparing this group to a control group, we aimed to identify clinical and serological
factors associated with restricted lung physiology and SLS.

2- MATERIALS AND METHODS

2.1. Study population

The provided cross-section study was conducted at Baghdad Teaching Hospital, Baghdad, Iraq, during the
period of January-December 2025. The adult patients (exceeding 18 years old) meeting the American College of
Rheumatology (ACR) criteria of the systemic lupus erythematosus (SLE) case were recruited on a consecutive basis.
The patients were provided with a structured questionnaire of respiratory symptoms and a 6-minute walk test (6-
MWT) and chest imaging (chest X-ray [CXR] and/or high-resolution computerized tomography [HRCT]) were
done. The 6-MWT was performed according to the standards of the world [9]. The patients were requested to scale
the degree of dyspnea on Borg Dyspnea Scale (0 = no dyspnea to 10 = maximal dyspnea) after the test. Informed
consent on all subjects was provided in writing. The evaluation and consent of the study plan by the Institutional
Ethics Committee of the Baghdad Teaching Hospital was based on the Declaration of Helsinki.

Patients had to be eligible, i.e. possess full PFT findings and chest radiography (CXR and/or HRCT). Patients who
had overlapping connective tissue diseases (including rheumatoid arthritis, Sjogren syndrome, systemic sclerosis,
mixed connective tissue disease or idiopathic inflammatory myositis) were ruled out to reduce confounding of the
pulmonary manifestation [10].

2.2. Clinical and serologic data

The demographic variables included age, sex, length of the disease (number of years to which the physician
had confirmed the diagnosis and the time when the respondent started the study), smoking history, and body mass
index (BMI). The patients were classified as ever-smokers when they smoked at least one cigarette per day over the
period of 3 months over the lifetime; otherwise, non-smokers. The disease activity was measured with the help of
the Systemic Lupus Activity Measure (SLAM) and the cumulative damage of the body organs was measured with
the help of the Systemic Lupus International Collaborating Clinics/American College of Rheumatology
(SLICC/ACR) damage index (SDI). The number of criteria of ACR classification satisfied was also calculated.
According to the ACR criteria, pleuritis/ serositis was classified at any point in the disease.

The history and current use of immunosuppressive drug, including prednisone, hydroxychlorogquine, methotrexate,
azathioprine, mycophenolate mofetil, leflunomide and cyclophosphamide were taken. When the corticosteroids were
taken, the amount that was currently being used was noted at the moment of assessment.
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Antinuclear antibodies (ANA) with immunofluorescence testing, anti-double-stranded DNA (anti-dsDNA)
antibodies with ELISA or Farr assay and extractable nuclear antigens (anti-Ro, anti-La, anti-Sm, anti-RNP) with
ELISA with confirmatory immunoblot were the serologic tests. Seropositivity consisted of a positive reaction being
reported in the course of the disease.

2.3. Pulmonary assessments

The patients were evaluated on recurrent respiratory symptoms that were counted 2 or more occurrences of
dyspnea or pleuritic chest pain in the past 4 weeks. The findings of HRCT were used to determine the presence of
interstitial lung disease (ILD) in situations where a CT and CXR were carried out. ILD was identified when
interstitial or reticular opacities, ground-glass or honeycombing in the HRCT, and any other possibilities were ruled
out. In the instance of the detection of the pleural effusion, pleural thickening or pleural fibrosis, pleural
involvement was to be emphasized.

A basic pulmonary laboratory (diffusing capacity to carbon monoxide [DLCO], lung volumes with body
plethysmography, and spirometry) was performed. Abnormal PFT was defined as [11]:

* FVC < 80% predicted
* DLCO < 80% predicted
* FEV1/FVC ratio < 80% predicted.

Restrictive physiology was defined as one with less than 80 predicted FVC and a normal FEV1/ FVC.

2.4. Shrinking Lung Syndrome (SLS) is a pulmonary diagnosis
The original criteria used in segmentation were those of Hoffbrand [12]:

» Unexplained dyspnea (Borg score 1 or more, self-reported)
« Limitations of physiology of the lungs (FVC at less than 80% of predicted and FEV1/FVC more than 80)
* The image does not show any ILD, or other parenchymal disease of the lungs.

The intensity of SLS was as follows [13]:

* Mild: FVC 70-79%
* Moderate: FVC 60-69%
» Severe: FVC < 60%.

The definition of controls was symptomatic patients without restrictive PFT pattern and ILD in the imaging.

2.5. Statistical analysis

The continuous variables are given in the form of the mean and standard deviation (SD). Related
independent variables were: To settle on independent variables, logistic regression was done univariate, and
multivariate.

1. Inhibition of the lungs, physiological, and
2. Comparison of the SLS and the non-restrictive control non-symptomatic groupings.

Multivariate analysis was done to include variables that were significant in univariate analysis (p < 0.05). The
statistical analysis was performed by using the SPSS version 24 (IBM Corp., Armonk, NY, USA).

3- RESULTS AND DISCUSSION

3.1 Study population

The Baghdad Teaching Hospital recruited one hundred and ten patients with systemic lupus erythematosus
(SLE). The baseline characteristics are as shown in Table 1 and Table 2. The majority of the patients were women
(102/110; 92.7%). Most of the participants were the representatives of the Middle Eastern ethnic group (97/109;
89.0%). The median age of entering the study was 46.9 and the median years of disease were 13.1. Its mean mACR
was 5.4+1.2, SLAM total 7.7 +3.6 and SDI 1.4 +1.3.
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Table (1): Clinical and demographic information of 110 individuals diagnosed with systemic lupus
erythematosus (SLE)

parameters Mean+- SD or Frequency (%) (n = 110)
Age 469+ 1238
sex (women: men) 102: 8
Middle Eastern ethnicity 97/109 (89%)
BMI 204+£6.2
BMI > 25 71/109 (65%)
BMI > 30 kg/m? 33/109 (30%)
Diseases characteristic
Diseases durations 13.1+9.3
pleuritis History 38/110 (35%)
total mMACR 54%1.2
total SLAM 77+36
total SDI 14+£13
Selfreported symptom
Dyspnea 62/110 (56%)
Pleuritic chest pains 34/110 (31%)

3.2 SLE criteria of rheumatology
Based on 103 patients. Defined as during the past four weeks, 2 episodes/week.

Table (2): Systemic lupus erythematosus (SLE) autoantibody results from 110 patients

Parameters Autoantibody Seropositivy
Anti-Sm 22 (20.4%)
Anti-dsDNA 62 (56.4%)
Anti-Ro 40 (36.7%)
Anti-La 18 (16.8%)
Anti-RNP 30 (27.8%)
Anti-phospholipid 1gG 33 (30.3%)
Anti-phospholipid IgM 35 (32.1%)
Lupus anticoagulants 36 (34.9%)
anti-phospholipids 1gG/IgM 59 (54.1%)

Considering the current immunosuppressive therapy, 38 / 106 (35.8) were on prednisone, 13/107 (12.1) on
methotrexate, 85/107 (79.4) on hydroxychloroquine, 22/107 (20.6) on mycophenolate mofetil and 10/85 (11.8) on
azathioprine. They were all not on cyclophosphamide or leflunomide during assessment. The mean of the dosage of
prednisone administered by the users was 8.3 charged standard deviation 4.9 mg/day. The 51/109 (46.80) patient
group said that there was a smoking history. The mean years of smoking experience of the smokers was 17.8 +11.6
years and the mean average consumption of the cigarettes was 0.68 +0.52 packs/day. Out of the number of people
who had a history of smoking, 14/45 (31.1) of these people were current smokers.

3.3 Pulmonary investigations

Dyspnea was present in 62/110 (56.4) patients and pleuritic chest pain in 34/110 (30.9) patients, and of
67/110 (60.9) patients had either of the two symptoms. History of pleuritis was identified in 38/110 (34.5) patients in
the past. In the 6 minutes' walk test, 78/85 (91.8) were reporting exertional dyspnea that is, shortness of breath was
experienced in 85/93 (91.3) of the respondents. All patients had undergone some form of chest imaging. Chest X-ray
(CXR) and chest CT were 94/110 (85.5) and 78/110 (70.9) respectively. Among CXR results, 70/94 (74.5%), and
24/94 (25.5%), the results were normal and abnormal respectively. In 7/94 (7.4) and 4/94 (4.3) pleural thickening,
interstitial infiltrates were present. Using CT, interstitial lung disease (ILD) was detected in 14/78 (18.0) and pleural
involvement was detected in 9/78 (11.5).
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3.4 Pulmonary function tests

The abnormalities in the PFT of the patients were identified in 72/110 (65.5%). This was restrictive (FVC
less than 80 percent of predicted) in 34/110 (30.9 percent). Specifically, FVC 7079% or 69% of 11/110 (10.0)%
were predicted, respectively, and 23/110 (20.9) were predicted. There were 49/108 (45.4)%, and 50/110 (45.5)%
patients with reduced DLCO, and FEV1/FVC of 0.8 or less respectively.

3.5 Fall FVC clinical correlates

The univariate data analysis revealed that FVC below 80% predictors were significantly related to:
« Longer disease duration (p = 0.02)
* Dyspnea (p = 0.005)
* Pleuritic chest pain (p = 0.01)
« History of pleuritis (p < 0.001)
» Higher SLAM score (p = 0.05)
» Higher mACR score (p = 0.003)
* Anti-dsDNA positivity (p = 0.007)
* Anti-Sm positivity (p = 0.002)
» Anti-RNP positivity (p < 0.001)
« Current prednisone use (p = 0.007)
« Use of hydroxychloroquine currently ( p = 0.04)

The significance inclination was to be between pleural abnormalities in the imaging and abnormal FVC (p = 0.06).

The multivariate analysis indicated that the tendency towards correlation exists with the history of pleuritis and the
duration of the disease (p = 0.07).

Table (3): The characteristics associated with a reduced forced vital capacity (FVC < 80% expected) in
individuals with systemic lupus erythematosus (SLE) were examined in a univariate design

parameters | OddsRatios | 95%CI | p-value
Demographics
Sex (female vs male) 2.18 0.41-11.32 NS
Middle Eastern vs other ethnicity 0.97 0.34-2.48 NS
Diagnosis Age 0.98 0.95-1.02 NS
BMI 1.03 0.99-1.11 NS
Clinical characteristics and health history
Duration of Disease 1.06 1.01-111 0.02
pleuritis History 5.48 2.29 -13.02 <0.001
total MACR 1.59 1.18-221 0.003
SLAM scores 1.11 1.00-1.25 0.05
total SDI 1.27 0.96 -1.72 NS
Dyspnea 3.49 1.46 -9.02 0.006
Pleuritic chest pains 2.84 1.22-6.91 0.01
smoking (yes vs no) 1.48 0.47-341 NS
Past smoking (yes vs no) 1.57 0.69 —3.59 NS
Autoantibodies (positive vs negative)
Anti-La 0.91 0.31-2.78 NS
Anti-Sm 4.61 1.71-12.99 0.003
Anti-Ro 0.99 0.28-1.54 NS
Anti-RNP 5.28 2.07-13.24 <0.001
Anti-dsDNA 3.32 1.34-8.26 0.008
anti-phospholipids 1gG/IgM 1.92 0.46 —4.81 NS
Chest image
Pleural involvement on CT/CXR 341 0.94 —13.62 NS
ILD on CT scan 0.71 0.25-2.32 NS
Medication at time of evaluations
Methotrexate 1.08 0.42 — 2.66 NS
Prednisone 3.18 1.38-7.64 0.007
Mycophenolate mofetil 2.09 0.82 -5.49 NS
Hydroxychloroquine 4.62 1.04-7.94 0.04
Azathioprine 2.06 0.61-6.74 NS
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Table (4): A multivariate test was conducted to identify the factors that could lead to a lower forced vital
capacity (FVC < 80% predicted) in individuals suffering from systemic lupus erythematosus (SLE)

parameters Odds Ratios 95% CI p-value
duration of Disease 1.06 1.00-1.12 0.07
Presence of pleuritis vs absence of pleuritis 2.84 0.93-9.41 0.06
Total mACR 1.21 0.76 —1.94 NS
Total SLAM 1.02 0.85-1.21 NS
Presence of dyspnea vs absence 2.53 0.68 —9.12 0.07
Presence of pleuritic chest pains vs absence 0.89 0.25-3.34 NS
Seropositivity for anti-dsDNA 1.41 0.43-4.39 NS
Seropositivity for anti-Sm 0.95 0.16 —-4.91 NS
Seropositivity for anti-RNP 2.47 051-11.82 | 0.09
Current use of prednisone 1.38 0.48 — 4.52 NS
Current use of hydroxychloroquine 2.64 0.44-16.21 NS

3.6 Shrinking Lung Syndrome (SLS) Clinical Correlates

The SLS was observed to be 11/110 (10)% patients or 16% of the symptomatic patients. Oxidations of all
SLS were female.

Significant univariate correlations with SLS had the following results:

« Longer disease duration (p = 0.01)

« History of pleuritis (p = 0.003)

« Involvement of pleura in pictures (p = 0.01)
» Higher mACR score (p = 0.007)

« Anti-dsDNA positivity (p = 0.03)

« Anti-RNP positivity (p < 0.001)

« Current prednisone use (p = 0.02)

Table (5): Patients with systemic lupus erythematosus (SLE) and shrinking lung syndrome (SLS) using
univariate statistics of factors

parameters | Odds Ratios | 95% CI | p-value
Demographics
Middle Eastern vs Other ethnicity 0.91 0.19-4.78 NS
Age at study time 0.97 0.90-1.01 NS
BMI 1.03 0.93-1.14 NS
Clinical characteristic
Duration of Disease 1.10 1.02-1.18 0.01
pleuritis History 234 2.71-33.92 0.003
total MACR 2.09 1.19-3.64 0.007
total mMSLAM 1.12 0.95-1.32 NS
total SDI 1.31 0.79-2.13 NS
Ever smokers (yes vs no) 1.69 0.52 -6.11 NS
Current smokers (yes vs no) 1.21 0.24-6.41 NS
Autoantibodies (positive vs negative)
Anti-Sm 3.98 0.91-17.45 NS
Anti-Ro 0.45 0.19-1.57 NS
Anti-RNP 15.98 3.29-41.72 <0.001
Anti-dsDNA 10.28 1.24 - 86.15 0.03
antiphospholipid 1gG/IgM 1.29 0.33-5.31 NS
Anti-La 1.24 0.23-6.51 NS
Chest imaging
Any CT/CXR pleural abnormality | 7.38 [ 1.48-36.72 | 0.01
Medications at study entry
Prednisone 7.41 1.42-41.19 0.02
Hydroxychloroquine 2.99 0.48 —18.01 NS
Methotrexate 3.62 0.71-18.30 NS
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The multivariate analysis has indicated that SLS was significantly related with the following:
* Prolonged disease period (OR 1.2; 1.013; 0.04)

* Anti-RNP seropositivity (OR = 23-25; p = 0.02)

« Past history of serositi that was found in all SLS cases (significant)

Table (6): Individual variables for the multivariate prediction of systemic lupus erythematosus (SLE)
patients' risk of shrinking lung syndrome (SLS)

Parameters Odds Ratios 95% CI p-value
Duration of Disease 1.18 1.00-2.10 0.04
Total MACR 0.91 0.36-1.91 NS
Anti-dsDNA Seropositivity 0.95 0.07-14.12 NS
Anti-RNP Seropositivity 23.6 1.7-372.0 0.02

In these groups of patients with SLE who were enrolled in Baghdad, Iraq, respiratory symptoms and abnormal lung
functioning were also very prevalent with dyspnea reported in approximately 60 per cent of the patients and
abnormal result of PFTs observed in nearly two-thirds of the study group. Further, it was also established that
Shrinking Lung Syndrome (SLS) was present in approximately 10% of the patients and this is much higher than the
one recorded in a number of other large studies in other countries [14, 15]. The duration of the disease, the anti-RNP
seropositivity and the history of pleuritic were significantly connected to SLS in the multivariate analysis. The same
trend was also evident in the lower forced vital capacity (FVC) patients since dyspnea and previous instances of
pleuritic appeared to be significant contributors [16]. Pulmonary involvement of SLE has been proved in previous
studies. It is reported that F\VC decreases in up to 60 percent of the patient and it is also reported that the first type of
detection of the abnormality is the impairment of the DLCO [17, 18]. The rise in the prevalence of SLS in our cohort
as compared to an earlier rate of 0.5% in a large cohort study in the U.S. across diverse races could be attributed to
differences in methodology. That article used the Systemic Lupus International Collaborative Clinics Damage Index
(SDI) to establish SLS that may not capture any etiological cases of milder or earlier stages but our patients received
more organized pulmonary evaluation at an earlier date and this enables the identification of functional
abnormalities in an earlier stage. In limited clinical series, SLES prevalence has been reported to be ranging between
6-10 in concordance with our findings [19]. Besides this, the cases of successful lung improvement of this
immunosuppressive or stem cell based therapies can be used to illustrate reversibility of SLS in the instance of early
detection and treatment.

The finding of a relationship between the development of pleuritis and SLS was consistent with the prior studies that
had mentioned that pleuritic chest pain or inflammation of the pleura might be detected in a meaningful proportion
of SLS instances. Although other studies have suggested an association between anti-Ro antibodies and SLS, we
only detected a very strong association between anti- RNP seropositivity and anti-RNP antibodies [20]. The
inflammatory basis of interaction between anti-RNP and anti-dsDNA antibodies has been intellectually substantiated
by previous results on the impact of these antibodies in the inflammation of the pleura and pulmonary involvement
in SLE. Although a mechanism of pleural fibrosis has been postulated only a subgroup of SLS patients in our cohort
had radiographic evidence of fibrosis [21, 22]. The pathophysiology of SLS remains unknown. Past studies have
reported the loss of inspiratory muscle strength, particularly the diaphragm; however, under selected instances,
recent studies of electromyographic and nerve conduction have shown that the phrenic nerve and diaphragm are
operating normally which has been believed to mean that primary neuromuscular etiology may not be complete
enough in explaining the condition. Instead, inhibition of pleural inflammation by reflexive diaphragmatic
movement has been proposed. Pain or pleura may cause afferent phrenic excitation that reduces motor activity in
respiratory muscles resulting in shallow breathing patterns which ultimately may result in a reduction in lung
volumes and restrictive physiology [23-25].
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By such observations, clinicians who handle SLE patients and those in regions, where the disease burden is high
such as in Iraq need to have high index of suspicion on pulmonary involvement and SLS. Long-term SLE patients
who have frequent pleuritis should have pulmonary functional regular surveillance in the absence of clear
parenchymal disease in the radiograph. Early treatment and diagnosis is critical since the bottom line is that when
the chronic lung disease reaches a stage where it is marked by a considerable reduction in the lung volumes,
morbidity and mortality increase [26, 27]. The pros of the research are that the size of the cohort is fairly large, and
well-characterized, the assessment of pulmonary symptoms and functional assessment is systematized. However,
several limitations are to be mentioned. All patients were not subjected to CT of the chest and parenchymal
abnormality could have been missed on radiography. Besides, the diaphragmatic activity or the neuromuscular
testing was not directly evaluated and this leaves us with no control to differentiate between muscle weakness and
reflex inhibition by the pleura. Finally, as this research was conducted in tertiary centers in Baghdad, the possibility
of having referral bias with a higher proportion of patients with a more active or a chronic disease is present.

Other Iragi centers should conduct further studies and longitudinal follow-ups to give a better understanding of the
natural course of SLS, the most appropriate screening method, and management of the SLE patients.

4- CONCLUSION

It was found that the respiratory manifestation, lung dysfunction, and the Shrinking Lung Syndrome (SLS)
were quite common among SLE Patients in Baghdad, Irag. These findings highlight the importance of being
extremely vigilant to the index of clinical suspicion of lung involvement even in the absence of radiological
evidence. According to our findings, the length of disease in the long-term and history of pleuritis could be crucial
risk factors in the occurrence of SLS in the population. The pulmonary function identification and correct evaluation
in SLE patients at an early stage is therefore required to prevent the progressive disablement of the respiratory
functions as also to ensure the clinical outcome is positive.

REFERENCES

[1] Deeb, M., Tselios, K., Gladman, D. D., Su, J., & Urowitz, M. B. (2018). Shrinking lung syndrome in
systemic lupus erythematosus: A single-centre experience. Lupus, 27(3), 365-371.

[2] Basta, F., Fasola, F., Triantafyllias, K., & Schwarting, A. (2020). Systemic lupus erythematosus (SLE)
therapy: The old and the new. Rheumatology and Therapy, 7(3), 433-446.

[3] Hannah, J. R, & D’Cruz, D. P. (2019). Pulmonary complications of systemic lupus erythematosus.
Seminars in Respiratory and Critical Care Medicine, 40(2), 227-234.

[4] Bendstrup, E., Lynn, E., & Troldborg, A. (2024). Systemic lupus erythematosus-related lung disease.
Seminars in Respiratory and Critical Care Medicine, 45(3), 386—396.

[5] Amarnani, R., Yeoh, S. A., Denneny, E. K., & Wincup, C. (2021). Lupus and the lungs: The assessment
and management of pulmonary manifestations of systemic lupus erythematosus. Frontiers in Medicine, 7,
610257.

[6] Yaling, C. H., Yanging, W., Xiangfang, C. H., & Xuwei, Y. (2020). Association of interstitial lung disease
with clinical characteristics of Chinese patients with systemic lupus erythematosus. Archives of
Rheumatology, 35(2), 239.

[7] Fanouriakis, A., et al. (2019). 2019 update of the EULAR recommendations for the management of
systemic lupus erythematosus. Annals of the Rheumatic Diseases, 78(6), 736—745.

[8] Ddrner, T., & Furie, R. (2019). Novel paradigms in systemic lupus erythematosus. The Lancet, 393(10188),
2344-2358.

[9] Shin, J. L., et al. (2022). Systemic lupus erythematosus and lung involvement: A comprehensive review.
Journal of Clinical Medicine, 11(22), 6714.

126



Dijlah Journal of Medical Sciences (DJMS) Vol. 3, No. 1, January, 2026, pp. 119- 128
P-ISSN: 3078-3178, E-ISSN: 3078-8625, paper ID: 14

[10] Durcan, L., O’Dwyer, T., & Petri, M. (2019). Management strategies and future directions for systemic
lupus erythematosus in adults. The Lancet, 393(10188), 2332-2343.

[11]Barber, M. R., et al. (2021). Global epidemiology of systemic lupus erythematosus. Nature Reviews
Rheumatology, 17(9), 515-532.

[12] Hoffbrand, B. 1., & Beck, E. R. (1965). ‘Unexplained’ dyspnoea and shrinking lungs in systemic lupus
erythematosus. British Medical Journal, 1, 1273-1277.

[13] Fanouriakis, A., et al. (2024). EULAR recommendations for the management of systemic lupus
erythematosus: 2023 update. Annals of the Rheumatic Diseases, 83(1), 15-29.

[14] Alamoudi, O. S., & Attar, S. M. (2015). Pulmonary manifestations in systemic lupus erythematosus:
Association with disease activity. Respirology, 20(3), 474-480.

[15]Peng, H., et al. (2020). Association between systemic lupus erythematosus and lung cancer: Results from a
pool of cohort studies and Mendelian randomization analysis. Journal of Thoracic Disease, 12(10), 5299.

[16] Depascale, R., et al. (2021). Diagnosis and management of lung involvement in systemic lupus
erythematosus and Sjogren’s syndrome: A literature review. Therapeutic Advances in Musculoskeletal
Disease, 13, 1759720X211040696.

[17] Tselios, K., & Urowitz, M. B. (2017). Cardiovascular and pulmonary manifestations of systemic lupus
erythematosus. Current Rheumatology Reviews, 13(3), 206—218.

[18] Narvéez, J., et al. (2018). Primary respiratory disease in patients with systemic lupus erythematosus: Data
from the Spanish Rheumatology Society Lupus Registry (RELESSER) cohort. Arthritis Research &
Therapy, 20(1), 280.

[19]Richter, P., et al. (2023). Interstitial lung disease in systemic lupus erythematosus and systemic sclerosis:
How can we manage the challenge? International Journal of Molecular Sciences, 24(11), 9388.

[20] Mok, C. C. (2019). Metabolic syndrome and systemic lupus erythematosus: The connection. Expert
Review of Clinical Immunology, 15(7), 765-775.

[21] Parker, B., et al. (2013). Clinical associations of the metabolic syndrome in systemic lupus erythematosus:
Data from an international inception cohort. Annals of the Rheumatic Diseases, 72(8), 1308-1314.

[22] Deneuville, L., et al. (2024). Chronic interstitial lung disease associated with systemic lupus erythematosus:
A multicentric study of 89 cases. Respirology, 29(8), 713-721.

[23] Xu, W. D., Chen, Y. Y., Wang, X., Su, L. C., & Huang, A. F. (2024). Development and external validation
of a prediction model for interstitial lung disease in systemic lupus erythematosus patients. Seminars in
Arthritis and Rheumatism, 69, 152556.

[24]1Di Bartolomeo, S., Alunno, A., & Carubbi, F. (2021). Respiratory manifestations in systemic lupus
erythematosus. Pharmaceuticals, 14(3), 276.

[25]Borrell, H., et al. (2016). Shrinking lung syndrome in systemic lupus erythematosus: A case series and
review of the literature. Medicine, 95(33), e4626.

[26] Senkal, N., et al. (2022). Interstitial lung disease in patients with systemic lupus erythematosus: A cohort
study. Turkish Journal of Medical Sciences, 52(1), 76-82.

127



Dijlah Journal of Medical Sciences (DJMS) Vol. 3, No. 1, January, 2026, pp. 119- 128
P-ISSN: 3078-3178, E-ISSN: 3078-8625, paper ID: 14

[27]Gheita, T. A., Azkalany, G. S., El-Fishawy, H. S., & Nour Eldin, A. M. (2011). Shrinking lung syndrome
in systemic lupus erythematosus patients: Clinical characteristics, disease activity and damage.
International Journal of Rheumatic Diseases, 14(4), 361-368.

128



