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Introduction: Pleuropulmonary involvement in spondylarthritis has
long been considered a rare and late manifestation of this group of
diseases because of its asymptomatic nature and the failure of chest X-

ray to detect early lung injury. However, with the advent of CT
scanning, a wide variety of sub-clinical lung lesions that were not
detectable on standard radiography have been objectified.

Objectives: Research the correlations between lung involvement and
the different characteristics and types of spondylarthritis.

Materials and Methods: This is a retrospective cohort-type
observational epidemiological study, conducted over a 3-year period.
133 patients with spondylarthritiswere included. All had a detailed
clinical examination, chest X-ray, respiratory function tests and chest
CT scan.

Results: 133 patients with spondyloarthropathies; 57 spondyloarthritis,
54 psoriatic arthritis and 22 1BD-associated spondyloarthritis. M/F sex
ratio of 1.14. Chest CT scan revealed abnormalities in 58 patients
(43.6%) with 13 symptomatic respiratory patients, whereas the standard
chest X-ray was abnormal in only 19 cases. Multivariate analysis
showed factors associated with CT abnormalities in patients over 60
years of age, with dactylitis, and cervical stiffness. Factors associated
with ventilatory abnormalities have also been found in patients over 60
years of age, cervical stiffness, coxitis, inflammatory syndrome, and
osteoporosis. No influence of the type of spondylitis was found on the
presence or type of lung involvement (p=0.230).

Conclusion: This study allowed us to detect certain factors associated
with lung damage, revealed early on thoracic CT and EFR, in patients
with SpA. It would be judicious to propose this examination in patients
with functional respiratory signs even if the standard radiography is
normal, even for a wider screening in any SpA patient even
asymptomatic.
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Introduction:-

Certain clinical and radiological evidence, later associated with genetic arguments, has led to the grouping together
within the same diagnostic entity of a certain number of rheumatological diseases, which seem to come from very
different horizons. This entity corresponds to the spondylarthritis.

Corresponding Author:- Tarik Youssoufi
Address:- Rheumatologic Department, Military Hospital of Moulay Ismail, Meknes - Morocco. 469


http://www.journalijar.com/

ISSN: 2320-5407 Int. J. Adv. Res. 8(03), 469-477

From a clinical and radiological point of view, these diseases all associate, although to varying degrees, an axial,
spinal and sacroiliac syndrome, a peripheral articular and/or enthesitic syndrome, and an extra rheumatological
syndrome.

The lung is a classic site of extra-articular involvement in spondylarthritis (SpA). Pulmonary manifestations have
been described mainly in the axial forms and in particular in ankylosing spondylarthritis (AS). Their incidence
ranges from 0 to 45% [1]. They are partly related to thoracic rigidity secondary to costo-vertebral joint involvement,
but also to pleuropulmonary lesions, the most frequent of which are classic apical fibrosis, interstitial infiltrations
and pleural thickening. However, as it is often asymptomatic and chest X-ray cannot detect early lung lesions, it was
long considered a rare and late manifestation.

We propose in this work, through a prospective study including 133 cases of spondylitis collected at the

rheumatology department of the Moulay Ismail Meknes military hospital:

1. To describe the different stages that contributed to the recognition of pleuropulmonary involvement (clinical,
imaging, functional respiratory exploration, broncho-alveolar lavage and possible biopsy).

2. Specify the type, topography and frequency of lesions according to the technique used.

3. To look for the following correlations between the results of standard X-rays, CT scans, and data from
functional respiratory exploration; with the distribution of enthesic, axial and peripheral rheumatic damage; the
duration of evolution; the severity of the spondyloarthritis, and finally, with the quality of management.

Materials And Methods:-
This is a prospective study, carried out over a period of 3 years (from January 2017 to December 2019), conducted
at the Rheumatology Department at the Moulay Ismail Military Hospital in Meknes.

Inclusion Criteria :The study population consisted of 133 patients with Spondylitis as defined by ASAS 2009
criteria, CASPAR criteria or Chronic Inflammatory Bowel Disease (IBD) diagnosed by a gastrologist associated
with Spondylitis.

Exclusion Criteria :Patients who did not have a complete record or were lost to follow-up were excluded.

After patient consent and information, a number of data were collected and patients were given a rheumatologic
evaluation and routine pulmonary exploration.

All the data collected at inclusion were reported on an exploitation sheet which specified the sociodemographic
aspects of the study population; the clinical, paraclinical and therapeutic characteristics of spondylitis.

Data were entered and coded on a Microsoft Excel file and analyzed using SPSS v20 software.
The results were reported in graphs and commented tables.

Descriptive data are presented as mean +/- standard deviation for quantitative variables and as frequency and
percentage for qualitative variables.

A p < 0.05 was considered significant.

Results:-

Our study included 133 patients with spondylitis. - 43% had ankylosing spondylitis (n = 57), 41% had psoriatic
arthritis (n = 54), and 16% had IBD-associated spondylitis (n = 22). The average age of our patients is 47 + 12 years
with extremes ranging from 18 to 72 years. The sex ratio is ~ 1.13 male/female (71 males to 62 females).

The mean age of onset of spondyloarthritis is 38.31 years with a standard deviation of 12.19 years and a range of [14
- 69 years]. And the average duration of progression of spondylitis in our patients is 8.74 + 7.53 years with a range
of [1 - 32 years].

The frontal chest X-ray was abnormal in 19 of our patients, i.e. 14.3%. It showed an interstitial syndrome in 12
cases, mediastinal enlargement in 5 cases and 2 cases of intra-parenchymal opacities.
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The CT scan revealed abnormalities in 58 patients or 43.6% of the cases studied (13 of which were symptomatic in
respiratory terms), whereas the standard chest X-ray detected abnormalities in only 19 patients.

These abnormalities included: interstitial syndrome (n = 25), emphysema (n = 9), micronodules (n = 8), mediastinal
adenopathies (n = 7), bronchiectasis (n = 4), apical fibrosis (n = 3), pleural thickening (n = 2).

Among the 58 patients with lung disease objectively identified on CT scan: 26 have spondylitis, 21 have psoriatic
arthritis, and 11 have spondylitis associated with IBD (figure 1).

Distribution of lung damage by type of
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Figure 1:- Distribution of CT lung disease by type of spondyloarthritis.

Comparison results between patients with and without lung CT scans are summarized in Table 1;
Table 1:- Comparison of results in patients with and without lung CT lesions.

SpA with scannographic damage | SpA without scan damage | P
(n =58) (n=75)
SpA type: 26(44,8%) 31(41,3%) 0,623
- SA 21(36,2%) 33(44%)
- PsA 11(18,9%) 11(14,6%)
- IBD
Age (years), m+/- SD 52,43 +£11,75 42,98 £ 11,54 0,049
Sex M/F, n (%) 33(56,8%)/25(43,1%) 38(50,6%)/37(49,3%) 0,475
Smoking, n (%) 29(50%) 27(36%) 0,105
Starting age (years), m+/- SD 42,46 + 11,87 35,1+11,52 0,053
Development period (years), m+/- SD 9,84 +7,92 7,89+ 7,15 0,201
Obesity 18(31%) 31(41,3%) 0,22
Axial damage (%) Low back pain | 35 (93,75%) 32 (94,11%) 0,043
dorsalgia 29(81,25%) 24(67,64%) 0,035
Cervicalgia 15(43,75%) 11(29,41%) 0,106
Peripheral damage (%) | Arthralgia 52 (89,6%) 67 (89,3%) 0,942
Arthritis 37(63,8%) 42(56%) 0,364
Enthesis damage, (%) dactylitis 43(74,1%) 43(57,3%) 0,044
fessalgia 45(77,5%) 51(68%) 0.221
DAS 28 CRPI, m+/-DS 4,23 +1,46 3,93+1,49 0,12
ASDAS CRP, m+/-DS 3,31+1,49 3,563+1,37 0,14
SR (1 ére heure) (mm), m+/-DS 43,43 + 31,86 20,78 + 18,92 0,13
CRP, m+/- DS 11,03 +10,45 14,32 + 16,34 0,19
0steoporosis 27(46,5%) 15(20%) 0,01
Coxite, n (%) 14 (24,1%) 17(22,6%) 0,842
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| Anti TNF treatment, n (%)

| 20(34,5%)

| 17(22,6%)

| 0,132 ]

Univariate analysis showed statistically significant correlations with :
1. Advanced patient age (p = 0.049): 77.3% of patients over 60 years of age (17 of 22 patients) had chest CT
abnormalities compared to 36.9% of subjects under 60 years of age,

2. The presence of dactylitis (p = 0.044)

3. Lumbar stiffness (p = 0.043) and back stiffness (p = 0.035)

4. Osteoporosis (p =0.01)

Multivariate analysis showed factors associated with scan abnormalities in :
1. Patients over 60 years of age (ORa=8.53, 95% CI [2.29-31.70]),
2. Patients with dactylitis (ORa=2.43, 1C95% [1.05-5.64]),

3. Patients with cervical stiffness (ORa=2.83, 95% CI [1.08-7.40]).

On the other hand, there was no statistically significant difference between patients with and without pulmonary CT
scan involvement with respect to sex, age of onset of disease, smoking, the different associated defects, peripheral
distribution of rheumatic involvement, inflammatory syndrome, activity of the peripheral form (DAS 28 CRP and
DAS 28 VS), activity of the axial form (ASDAS CRP and ASDAS VS) and the different therapies taken by the

patient.

Comparison results between patients with and without pulmonary ventilatory disorders are summarized in Table 2;

SpA avec Troubles EFR | SpA sans Troubles EFR P
(n =49) (n=284)

Type SpA : 25(51%) 32(38,1%) 0,097
- SA 14(28,5%) 40(47,6%)
- RPso 10(20,4%) 12(14,2%)
- MICI
Age (ans), m+/- DS 52,04 +£13,10 44,22 £ 11,25 0,01
Sexe H/F, n (%) 29(59,1%)/20(40,8%) 42(50%)/42(50%) 0,306
Tabagisme, n (%) 24(48,9%) 32(38%) 0,220
Age de début (ans), m+/- DS 41,65+ 13,82 36,3 + 10,75 0,022
Durée d'évolution (ans), m+/- DS 10,22 + 7,82 7,88 + 7,26 0,201
Obésité 18 (36,7%) 31 (36,9%) 0,444
Atteinte axiale (%) Lombalgie 35 (71,4%) 33 (39,2%) 0,01

dorsalgie 30 (61,2%) 23 (27,4%) 0,000

Cervicalgie 15 (30,6%) 11 (13%) 0,014
Atteinte periphérique (%) Acrthralgies 41 (83%) 78 (92,8%) 0,096

Acrthrites 27(55,1%) 52(62%) 0,441
dactylite 31(63,2%) 55(65,4%) 0,797
DAS 28 CRPI, m+/-DS 3,43+1,78 3,62+1,78 0,12
ASDAS CRP, m+/-DS 3,25+ 1,98 3,28 £1,67 0,14
VS (1 ére heure) (mm), m+/-DS 39,5+ 34,32 25,2+ 21,6 0,13
CRP, m+/- DS 12,53+11,5 15, 02 + 15,90 0,19
ostéoporose 25(51%) 17(20,2%) 0,01
Coxite, n (%) 17 (34,6%) 14(16,6%) 0,018
Traitement par des Anti TNF, n (%) 17(34,7%) 20(23,8%) 0,132

Table 2:- Comparison of results in patients with and without ventilatory disorders.

Univariate analysis showed statistically significant correlations with :

Age of onset of disease (p = 0.022)

The presence of Coxite (p = 0.018)
Osteoporosis (p = 0.01)

agrwbdE

The advanced age of the patients (p = O.01) over 60 years of age,

Axial injury: lumbar stiffness (p = 0.01), dorsal stiffness (p = 0.000) and cervical stiffness (p = 0.014).
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Multivariate analysis showed factors associated with ventilatory abnormalities in :
Patients over 60 years of age (ORa=8.34, 95% CI [1.78-38.75]),

Cervical stiffness (ORa=3.56, 95% CI [1.18-10.74]),

Coxite (ORa=3.66, 95% CI [1.23-10.89]),

Inflammatory syndrome (ORa=2.73, 95% CI [1.04-7.19],

Osteoporosis (ORa=7.06, 95% CI [2.66-18.69].

arwbdE

On the other hand, there was no statistically significant difference between patients with and without ventilatory
disorders with regard to sex, smoking consumption, the different associated defects, the peripheral distribution of the
rheumatic disorder outside the severe location (coxitis), the activity of the peripheral form (DAS 28 CRP and DAS
28 VS), the activity of the axial form (ASDAS CRP and ASDAS VS) and the different therapies taken by the
patients.

Discussion:-

Lung involvement is one of the extra-articular conditions described in spondylitis. It is usually asymptomatic and
occurs in later stages of the disease [2,3]. 2,3] It is dominated by restrictive disorders. Pleural lesions and those of
the pulmonary parenchyma are more rarely sought because they are often asymptomatic. Among these, apical
fibrosis, bronchiectasis, emphysema, frosted glass images, micronodules, pleural thickening and thickening of the
bronchial wall are the most commonly described. A lower incidence of empyema, cor pulmonale [4] and
pneumothorax [5] has been reported.

The majority of studies concerning lung disease focus on spondylarthritis (AS), very few on psoriatic arthritis (PsA)
and other forms of spondyloarthritis (SpA). Therefore, we will compare our results with the various studies on lung
involvement in Ankylosing Spondylitis, as well as some work discussing this complication in skin psoriasis or
chronic inflammatory bowel disease.

The frequency of lung involvement varies between series but can be as high as 70% in series using CT scans for
screening.

Prior to the introduction of CT, previous studies of the association between spondylitis and abnormalities of the lung
parenchyma were largely based on standard radiography and respiratory functional investigations. This explains the
low frequency of this condition in the early literature. Rosenow et al estimated the incidence of pulmonary
involvement in spondylitis to be 28 out of 2080 patients, representing 3.1%, corresponding in most cases to apical
fibrosis [6].

It was only in 1997, with the use of computed tomography (CT) scans that Casserly and al [7] described the other
pulmonary diseases of spondyloarthritis, they demonstrated that most of the abnormalities are not visible on
standard radiography. In fact, 4 out of 26 patients had radiological abnormalities while CT scan revealed
abnormalities in 19 patients.

Since then, many studies using thoracic CT in the detection of pleuropulmonary lesions in spondylarthritis have
been carried out. Overall, the abnormalities encountered were bronchiectasis, emphysema, micronodules and apical
fibrosis.

In addition to these disorders, non-specific but frequent lesions can be found in the course of PsA and skin psoriasis.
Indeed, available data suggest that about 70% of psoriasis patients have some degree of comorbidity [8], including
COPD and sarcoidosis.

Some studies report an association between psoriasis and COPD. Chiang and al. found that patients with psoriasis
had a 2.35 times greater risk of developing COPD than the control group [9]. Further work [10-11] does not confirm
these results. There does not appear to be a causal relationship between psoriasis and COPD, since smoking is a
documented risk factor for both diseases.

Sarcoidosis is an inflammatory disease involving the formation of granulomas throughout the body, usually in the

lungs and lymph glands. The cause of sarcoidosis is still unknown, but researchers have hypothesized that
sarcoidosis and psoriasis may share common disease pathways because the two diseases can coexist in patients
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[12,13]. In addition, psoriasiform lesions have been reported in cases of sarcoidosis [95].In our series, we diagnosed
6 cases of COPD and 1 case of sarcoidosis in patients with psoriatic arthritis having cutaneous psoriasis.

In their study published in 1997, about mortality during psoriatic arthritis, Wong and al reported among the causes
of death: respiratory diseases (21%), pneumonia (15%) or chronic obstructive pulmonary disease (6%). The risk of
death from lung disease was significantly higher than in the general population [14]. It should be noted that this
series is the only one to report this over-mortality during psoriatic arthritis compared to the general population.

On the other hand, although the pathophysiological mechanisms are not fully understood, a growing number of
publications demonstrate the high frequency of lung damage during chronic inflammatory bowel disease (IBD)
[15,16,17] Similarly, it has been found that patients with chronic lung disease have an increased risk of developing
gastrointestinal inflammatory disease [18,19]. There are several hypotheses about connections within the "lung-
intestinal axis". The lungs and intestines are derived from the same embryonic cell line [20]. They share a common
epithelium, and so they can develop similar inflammatory reactions because of these common anatomical features.

Another possibility explaining this link is the shared antigen theory. The intestinal and pulmonary epithelium are
exposed to the same antigens. Thus, this shared exposure can induce similar inflammation in both systems [21]

As lung disease may follow a course independent of intestinal inflammation, symptoms may be overt or subclinical
[22]. Manifestations of pulmonary airway involvement range from bronchitis to bronchiolitis, bronchiectasis,
tracheal stenosis and asthma. Lung parenchyma includes interstitial lung diseases such as mononuclear bronchiolitis
with granulomatous lesions, organized pneumonia, cellular interstitial pneumonia with scattered granulomas and
acute bronchiolitis with areas resembling bronchopneumonia and abscess formation [23]. Necrotic pulmonary
nodules are rare in Crohn's disease, but have been described in pulmonary diseases related to ulcerative colitis.

In our series, 11 patients out of 22 IBD cases developed lung involvement; dominated by interstitial syndrome in
54.5% of cases. The other lesions were bronchiectasis in 2 cases, 1 case of emphysema, 1 case of adenopathy and 1
case of pulmonary micronodule.

In addition, lung lesions were observed to be more frequent in older patients. The mean age in patients with CT lung
damage was 52.43 +/- 11.75 compared to 42.98 +/- 11.54 in patients without CT lung damage. This is statistically
significant (p = 0.049).

In the literature, the frequency of CT lung involvement is rather correlated with the age of the AS. Senocak et al [24]
also found this correlation between chest CT results and the duration of disease progression. They found that these
lesions were more characteristic of long-standing AS. In our study, the mean duration of progression of AS in the
group with CT abnormalities was 9.84 (+ 7.92), which was greater than in the group without CT abnormalities (7.89
+ 7.15), but the correlation with the presence of pulmonary densitometric abnormalities was not statistically
significant (p = 0.201).

In this study, no statistically significant difference was observed in the frequency of CT lesions between smokers
and non-smokers (p = 0.105). Most studies [25, 26, 27] that included patients who smoked did not also find a
difference between smokers and non-smokers. In the study by Baser et al [28], 82 patients were initially evaluated;
fifty-six patients were excluded from the study due to a history of tuberculosis, previous pneumonia, exposure to
inhaled dust or gas, smokers or patients using a drug that could affect pulmonary parenchyma; the remaining 26
patients were included in the study. They detected CT scan abnormalities in 13 of the 26 patients. These results
confirm that pulmonary abnormalities in AS cannot be attributed to smoking. Similarly for psoriatic arthritis and
inflammatory bowel disease, there is no evidence incriminating the role of smoking in the development of specific
lung abnormalities.

Most studies have found no relationship between respiratory function tests and parenchymal damage seen on CT
scans [28,26,29,30]. Baser et al assessed respiratory function in 26 patients with AS .8 had a restrictive syndrome
regardless of the CT abnormalities found.

These results are not consistent with our findings. In our study, the restrictive syndrome was found in 49 patients, 39
of whom had CT lesions. This difference was statistically significant, which may be explained by the fact that most
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patients with chest CT abnormalities had long-standing AS at the stage of ankylosis, which may be the cause of the
restrictive syndrome.

On the other hand, our study demonstrated a clear relationship between reduced spinal mobility, especially dorsal
mobility, and the restrictive syndrome in our patients (p = 0.002) (Table 3). These results confirm the hypothesis of
an association between musculoskeletal limitations and restrictive respiratory disorder in AS, as has been shown in
numerous previous studies [31]. Indeed, spondylitis causes ankylosis of the thoracic vertebrae and the costo-
vertebral, costo-transverse, sterno-clavicular and manubrio-sternal joints, producing a stiffening of the thorax
responsible for restrictive abnormalities, which are frequently associated with a limitation of thoracic amplification.
This underlines the major interest of including early respiratory physiotherapy in the rehabilitation programme for
spondylarthritis patients [32, 33]. Home exercises, especially self-programs, are effective, but physical treatment
with supervised exercises is preferable.

SpA with ventilatory anomaly | SpA without ventilatory anomalies | P
(n=49) (n=81)
Axial damage (%) | Lombalgie | 35 (71,4%) 33 (39,2%) 0,01
dorsalgie 30 (61,2%) 23 (27,4%) 0,000
Cervicalgie | 15 (30,6%) 11 (13%) 0,014
Peripheral damage | Arthralgies | 41 (83%) 78 (92,8%) 0,096
(%) Arthrites 27(55,1%) 52(62%) 0,441
enthesical damage, n (%) 16 (72,4%) 58 (71,6%) 0,81

Table 3:- Comparison between patients with and without a ventilatory disorder according to the distribution of
rheumatic involvement (axial, peripheral and enthesic).

Recent recommendations in the field state that non-drug treatment of spondyloarthritis should routinely include
physiotherapy exercises including stretching, muscle strengthening and breathing work. These exercises should be
started as early as possible in the history of the disease, and regular exercise over the long term is particularly
important [34].

Concerning medical treatment, lung damage during the course of spondyloarthritis does not change the therapeutic
protocol of the disease.

Conventional treatments (so-called "conventional” DMARDSs) have no indication for isolated axial or enthesic
manifestations. However, they can be considered in the case of peripheral involvement and may also be effective for
extra-articular manifestations, including pulmonary involvement [32]. Monitoring and dose adjustment of some
treatments such as methotrexate require the assistance of a pneumologist to optimize control and long-term
prognosis.

Biologic treatments, particularly anti-TNF alpha antibodies, have been shown to be effective in various forms of the
disease. Its effect on the parenchymal lung disease of spondyloarthritis is not yet known. Restrictive syndrome is the
only pulmonary abnormality that has been shown to improve with anti-TNF therapy [35].

In patients with psoriatic arthritis whose clinical presentation mimics rheumatoid arthritis (RA), it is interesting to
note that there is no evidence of increased lung involvement. However, patients with psoriatic arthritis still have a
susceptibility to develop drug-related lung disease when exposed to agents such as MTX or anti-TNF, although this
may be to a lesser degree than that seen in rheumatoid arthritis [36].

Conclusion:-

Our study confirmed the superiority of thoracic CT over standard radiography in the detection of pulmonary lesions
during Spondylarthritis (SpA), as already proven in SA, as these lesions are often asymptomatic and not detected by
standard radiography.

With the advent of chest CT, a wide variety of lung lesions have been objectified in up to 80% of Spondyloarthritic
patients.
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The most common lesions are apical fibrosis, emphysema, bronchiectasis, frosted glass images, micronodules,
pleural thickening and thickening of the bronchial wall. These lesions are common in late and severe AS. Smoking
alone cannot explain the appearance of these CT lung lesions, since these abnormalities were found in both smokers
and non-smokers among our patients.

The presence of these abnormalities does not currently modify the management, subject to rigorous monitoring,
particularly when using conventional background treatment such as methotrexate or biotherapies.
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