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Patterns of pulmonary involvement in
an Egyptian cohort with autoimmune
diseases: a descriptive study
Pulmonary involvement has been reported as a major contributor to significant morbidity and poor
disease outcome in a myriad of autoimmune collagen vascular diseases.
Aim of the work: To screen and to describe the different patterns of pulmonary involvement in a
cohort of Egyptian patients with autoimmune diseases.
Patients and methods: A cross sectional study conducted on patients attending the outpatient clinic
as well as inpatient ward of rheumatology and rehabilitation and chest departments in Kasr Al Ainy
teaching hospital- School of Medicine Cairo University in the period from January 2017 to January
2019. Approval and registration of the research by the institutional review board for research ethics
was fulfilled prior to initiation of the study. HRCT chest was done to all patients using 16 channels
MSCT in Kasr Al Ainy. Reconstructed axial, coronal and sagittal images were done to all patients;
complementary mediastinal images were additionally taken. Results: Parenchymal lung disease in
the form of interstitial pneumonitis with variable degrees of fibrosis (IPF) were encountered in 48%
of the study cohort. Features suggestive of pulmonary hypertension with prominent PA diameter
was found in 33% of cases. Mediastinal lymph node enlargement was noted in 34% of cases.
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Conclusion: Pulmonary involvement is not uncommon in patients with autoimmune diseases. High
resolution CT chest remains the most sensitive technique for early detection of parenchymal lung
disease in these patients.
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Introduction
Pulmonary involvement has been reported as
a major contributor to significant morbidity
and poor disease outcome in a myriad of
autoimmune collagen vascular diseases. The
most identified forms in the given study were
the ones with rheumatoid arthritis, progressive
systemic sclerosis, mixed connective tissue
disease, poly-dermatomyositis and systemic
lupus erythematosus [1, 2]. High-resolution
Computed Tomography (CT) has proved
to play an integral role in the detection and
characterization of various histo-pathologically
confirmed interstitial lung diseases in
patients with collagen vascular diseases [3].
Parenchymatous lung involvement might exist
in various forms including: Usual Interstitial

Pneumonia (UIP), Nonspecific Interstitial
Pneumonia (NSIP), cryptogenic organizing
pneumonia, diffuse alveolar damage,
Lymphocytic Interstitial Pneumonia (LIP),
and apical fibrosis [2].
This study aimed to screen and to describe the
different patterns of pulmonary involvement
in a cohort of Egyptian patients with
autoimmune diseases.
Patients and methods
This is a cross sectional study that aimed to
screen for patterns of pulmonary involvement
in patients with immune mediated collagen
vascular diseases using the High- Resolution
Computerized Tomography (HRCT) scanning
techniques of the chest evaluated by an expert
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radiologist. The study was conducted on patients
attending the outpatient clinic as well as inpatient
ward of rheumatology and rehabilitation and chest
departments in Kasr Al Ainy teaching hospital- School
of Medicine Cairo University in the period from January
2017 to January 2019. Approval and registration of the
research by the institutional review board for research
ethics was fulfilled prior to initiation of the study.
Inclusion criteria: patients with the established
diagnosis/ classification of immune mediated collagen
vascular disease according to the American College of
Rheumatology (ACR) [4-9]. With clinical features
suggestive of pulmonary involvement. Exclusion
Criteria: Patient with known associated chest diseases
and non-immune mediated pulmonary pathology e.g.,
tuberculosis. Patients with history of smoking.
All patients were subjected to; thorough clinical
examination with history taking, general and chest
examination and laboratory investigations including
serological tests required to confirm classification of an
autoimmune diseases were done. HRCT chest was done
to all patients using 16 channels MSCT in Kasr Al Ainy.
Reconstructed axial, coronal and sagittal images were
done to all patients; complementary mediastinal images
were additionally taken.
Statistical analysis was done using the package of
statistical analysis used was SPSS version 21. The data
was coded, tabulated and analyzed by SPSS. Numerical
data was presented by mean and standard deviation.
Qualitative data was presented by frequency and
percentage. Non-parametric tests as chi-squared test and
fisher exact test were used on cells less than 50%.
Results
The research included 100 patients (12 males and 88
females), age range 13 years to 72 years (mean 40.64
13.38 years. They included: 31 patients with the
diagnosis of rheumatoid arthritis- RA (31%, 25 females
and 6 males), 28 patients with the diagnosis of systemic
sclerosis- Ssc (28%, 27 females and 1 male), 24 patients
with the diagnosis of Systemic lupus erythematosusSLE (24%, 22 females and 2 males), 8 patients with the
diagnosis of dermatomyositis- DM (8%. 6 females and 2
males), 8 patients with mixed connective tissue diseaseMCTD (8%, 7 females and 1 male), and one female
patients with the diagnosis of Sjogren’s syndrome. All
patients presented with dyspnea and/or dry cough and /
or expectoration. The frequency of these manifestations
in each disease category were as follows: in RA patients
20(64.5%) had dyspnea as the presenting symptom,
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8(25.9%) had dry cough, 3(9.6%) had productive
cough, while patients affected by SSc 17(60.7%)
had dyspnea, 9(32.3%) had dry cough, 2(7%) had
productive cough. In SLE patients 15(62.5%) had
dyspnea, 6(25%) had dry cough and 3(12.5%) had
productive cough, for patients with DM 7(87.5%) had
dyspnea as a presenting symptom, 1(12.5%) had dry
cough and none had productive cough. In MCTDs we
had 6 patients (75%) having dyspnea as the presenting
symptom and 1 patient (12.5%) with dry cough with
another patient 1(12.5%) with productive cough. The
patient with Sjogren’s syndrome had dyspnea only with
no other manifestations at suspicion.
Results of the HRCT in the studied patients revealed

Parenchymal lung disease in the form of interstitial
pneumonitis with variable degrees of fibrosis; IPF
were encountered in 48% of the cases with bilateral
symmetrical predominantly subpleural basal lesions and
involvement of the pleural recesses. According to the
patterns and distribution of the parenchymal lung disease
patients were further classified into usual interstitial
pneumonia UIP, non-specific interstitial pneumonia
NSIP and lymphocytic interstitial pneumonia LIP.
NSIP was the most common type of ILD, found in
approximately 24 patients (24% of cases) followed by
UIP found in 20 patients (20% of cases) and LIP was
the least common type of ILD, found in only 4 patients
(4% of cases).
Results of HRCT findings in each disease category

Among patients with RA, UIP was the most common
type of ILD, found in approximately 7 of 31(22.5%)
cases followed by NSIP found in 4 of 31 (13%) cases and
LIP was the least common type of ILD, found in only
1(3%) of cases. In patients with Ssc, NSIP was the most
common type of ILD, found in approximately 13 of
28(46%) cases followed by UIP found in 7 of 28(25%)
cases and LIP again was the least common type found
in only 2(7%) of cases. In patients with the diagnosis of
SLE, NSIP was the most common type of ILD found
in approximately 4 of 24(16.6%) cases followed by UIP
found in 1(4%) of cases, while LIP was not recorded
among this disease group. However, in patients with
DM both UIP and NSIP had the same incidence found
in 1(12.5%) of cases while LIP was not recorded among
this disease group. In patients with MCTD, UIP was
the most common type of ILD found in 4 of 8 (50%)
cases followed by NSIP which was found in 2 of 8(25%)
cases while LIP was not recorded among this disease
group and finally in the female patient with Sjogren
syndrome the HRCT showed features of LIP (Figure 1).
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Airway disease was detected in 31 (31%) of the patients.
Signs of airways diseases include hyperlucency and
bronchial wall thickening. Twenty-four cases showed
associated centrilobular nodules reflecting small airway
disease of whom 18 cases had a patulous esophagus
suggesting aspiration bronchiolitis. The remaining cases
thus were considered follicular bronchiolitis by HRCT
signs. Mosaic perfusion was noted in 8 cases suggesting
bronchiolitis obliterans. Among patients with RA, 4
of 31(13%) cases had airway disease, all of them had
bronchial wall thickening and dispersed centrilobular
nodules, 3 of them showed hyperlucency and only
one case had mosaic pattern of attenuation, 2 of 4
cases had associated patulous esophagus which could
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suggest aspiration bronchiolitis. In patients with Ssc;
14 of 28(50%) cases had airway disease.12 of 14 cases
had bronchial wall thickening, 7 of 14 cases showed
hyperlucency, 4 of 14 cases showed mosaic pattern
of attenuation and 3 of 14 cases showed dispersed
centrilobular nodules. All of cases had associated patulous
esophagus and or AF level within esophagus which
could suggest aspiration bronchiolitis and 10 of cases
had associated IPF. In patients with SLE, 6 of 24(25%)
cases had airway disease. 4 of 6 cases had bronchial wall
thickening, 2 of 6 cases showed hyperlucency, 2 of 6 cases
showed mosaic pattern of attenuation and 3 of 6 cases
showed dispersed centrilobular nodules. Patients with
DM; 3 of 8(37.5%) cases had airway disease. All of the

Figure 1. The incidence of ILD in each disease category.

Figure 2. Interstitial lung disease with fibrotic bands and subpleural thickening in a female patient with systemic sclerosis.
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Figure 4. The incidence of dilated pulmonary artery with
evidences of pulmonary hypertension as measured by HRCT
in each disease category.
Table 1. The range and mean for PA diameters in each disease
category.
Disease

Figure 3. HRCT chest of a female patient with RA showing a
right middle lobe pneumonic patch with surrounding areas
of ground glass appearance.

cases had bronchial wall thickening and hyperlucency,
and only one case showed dispersed centrilobular
nodules. In MCTD, 4 of 8 (50%) cases had airway
disease.4 of 8 cases had bronchial wall thickening, 2 of
8 cases showed mosaic pattern of attenuation. 2 of 4
cases had associated patulous esophagus which could
suggest aspiration bronchiolitis and associated IPF. In
the female patient with Sjogren syndrome there were
no signs of airway disease. Traction bronchiectasis and
bronchiolectasis was identified in 42 (42%) of patients
with IPF (Figures 1-3).
Assessment of the mediastinal images and
measurements of the Pulmonary artery diameter

HRCT revealed features suggestive of pulmonary
hypertension with prominent PA diameter more than
2.9 cm, exceeding that of the adjacent ascending aorta
and associated complications as right sided ventricular
dilatation and pericardial effusion in 33% of cases.
The range and mean for PA diameters in each disease
category are shown in Table 1 and Figure 4.
Other features encountered during HRCT exam in the
population studied

Thirty-three patients (33%) had pericardial affection
in form of effusion or thickening. Pleural affection
(effusion or thickening) was recorded in 12 of studied
cases (12%). Cardiomegaly was noted in 17 % of cases.
Mediastinal lymph node enlargement was noted in 34%
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RA
Ssc
SLE
DM
MCTD
SJ

Highest PA
dimension
3.7 cm
3.5 cm
4.5 cm
3 cm
3.4 cm
3 cm

Lowest PA
dimension
2.9 cm
2.9 cm
3.1 cm
2.9 cm
3 cm

Median
3.2 cm
3.1 cm
3.5 cm
2.9 cm
3.1 cm

Table 2. Collective incidence of each thoracic manifestation
among each CVD group.
Disease
RA
SSc
SLE
DM
IPF
39% 78.50% 20%
25%
Airway disease 13%
50%
25% 37.50%
Pulmonary
33%
32%
8% 62.50%
hypertension
Pericardial
16% 28.50% 62.50% 37.50%
affection
Pleural
6.40% 3.50% 33.30% 0%
affection
Cardiomegaly
3%
25%
25% 12.50%
Mediastinal
0%
lymphadenop- 35% 28.50% 25%
athy
Esophageal
9%
82%
25%
0%
dysmotility

MCTD SJ
75% 100%
50% 0%
50% 100%
25%
12.50
%
25%

0%
0%
0%

0%

0%

0%

0%

of cases. The distribution of mediastinal among patients
with RA mediastinal lymphadenopathy was noted in
11 of 31(35%) cases, with perivascular group affected
in 5 cases, retrocaval group affected in 5 of cases and
subcarinal in one case. The affected node dimension
ranges from 1 cm to 2.1 cm (average of 1.58 cm). In
Ssc mediastinal lymphadenopathy was noted in 8 of
28(28.5%) cases, with perivascular group affected in 4
cases, retrocaval group affected in 4 of cases. The affected
node dimension ranges from 1.1 cm to 2.35 cm (average
of 1.52 cm). In MCTD mediastinal lymphadenopathy
was noted in 2 of 8 (25%) cases, with perivascular group
affected in one case, retrocaval group affected in one
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case. The affected node dimension ranges from 1.2 cm
to 1.5 cm (average of 1.35 cm). Inpatients with SLE,
DM and only Sjogren case, no significant mediastinal
lymphadenopathy was noted. Esophageal abnormality
was recorded in 28% of cases in form of patulous
thoracic esophagus and or presence of air fluid level
within (Table 2).
Discussion
Pulmonary involvement in collagen vascular
diseases is a frequently encountered disease related
comorbidity particularly in patients with rheumatoid
arthritis, progressive systemic sclerosis, systemic lupus
erythematosus, polymyositis and dermatomyositis,
mixed connective tissue disease, and Sjögren syndrome
[1]. Interstitial lung disease has been reported as the most
prevalent form of lung involvement in patients with
autoimmune disease compared to airway disease [2, 10].
High-resolution Computed Tomography (CT) plays an
integral role in the early detection and characterization
of the various patterns of interstitial lung affection in
these patients considering the limited diagnostic value
of traditional plain radiography being less sensitive to
early changes [2, 10-13]. The presented study is a cross
sectional study that included a sample of 100 patients with
the established diagnosis of CVD and displaying clinical
manifestations suggestive of pulmonary involvement.
HRCT chest was done to eligible cases in Kasr Al Ainy
Hospital’s radiology department in the period from
January 2017 to January 2019. Authors aimed to report
and describe the encountered findings in the population
surveyed using the HRCT being a sensitive technique.
In the studied population of patients with established
collagen vascular diseases interstitial pulmonary fibrosis
was noted in 48% of the surveyed cases with NSIP
as the most common type of ILD, being reported in
approximately 25% of cases followed by UIP found in
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20% of cases and LIP was the least common type of
ILD, found in only 4% of cases, which agrees with data
reported in the literature [14, 15]. The study additionally
highlighted other forms of lung involvement apart from
the parenchymal disease where pulmonary hypertension
was reported in 33% of cases a finding that has been well
identified in patients with CVD [16, 17]. Evidence of
serositis including pericardial and pleural effusion with
or without thickening was found in 33% and 12% of
cases respectively another common feature described in
patients with CVD form different ethnic groups [1823]. Mediastinal lymphadenopathy was noted in 34%
of cases, which agrees with Finally in our Egyptian
cohort esophageal dilatation occurred in 28% of cases,
which agrees with the findings reported by Capobianco
et al., 2011 who stated that patients with CVD have a
higher risk of esophageal dysmotility [2].
Conclusion
The current study represents a descriptive study on
a sample of Egyptian patients with autoimmune
diseases who had symptoms suggestive of pulmonary.
The study confirmed the presence of different forms
of parenchymal lung disease in addition to vascular,
serosal and mediastinal findings in the screened cohort
of Egyptian patients with collagen vascular diseases.
The study has some limitations including the limited
financial support which affected the potential to include
larger population for HRCT chest. The presence of
some relatively uncommon diseases including SS cans
Sjogren which might indirectly affect the interpretation
of results. The lack of an associated pulmonary function
testing to compare the findings to the functional status
of the patients assessed.
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