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ABSTRACT

The lung is a common site of involvement both in TB and rheumatoid arthritis (RA) disease, caused
by disease itself or therapy. After completion of antiTB treatment, post TB lung disease (PTLD) residual
changes persist and affect heath, survival and quality of life, mainly in patients with associated collagen
diseases, as RA. Bronchiectasis are described in both RA and PTLD. The purpose of this prevalence study
of bronchiectasis, performed among 92 RA hospitalized patients, from June 2017 to June 2019, consists
in a pictorial assessment of the lung involvement changes, noticed on chest radiography and/or computed
tomography, described in relation with TB sequelae, severity and duration of RA disease. Results. A high
prevalence of imagistic abnormalities was found in 77.2% of cases (n=71/92). Bronchiectasis was a frequent
imagistic chest finding (24/71; 33.8%), having a lower frequency among all study group patients (n=24/92;
26%), mostly older nonsmoker females. Conclusions. In a high TB burden, as Romania, the prevalence of
bronchiectasis is related with advanced RA disease, being strongly correlated with persistent respiratory
symptoms (p=0.009), and coexisting PTLD calcified nodular lung sequelae (p=0.001).
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Introduction

Starting as an  orphan  disease,
bronchiectasis is no more associated with female
gender, older age and insignificantly morbidity.
From the beginning of the XXth century, lung
damage caused by tuberculosis (TB) disease
remains an important cause of bronchiectasis (1).
Increased morbidity and mortality are important
characteristics of bronchiectasis. Since imagistic
methods of diagnosis became available,
decreased rate of mortality, among both men
and women, diagnosed with bronchiectasis, had
been reported, in relation with different other
comorbidities than TB (2). The coexistence of
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bronchiectasis related rheumatoid arthritis (RA)
poses significant challenges in terms of increased
morbidity, more complex disease management,
and higher mortality rates (3).

Bronchiectasis is more a syndrome than
a disease, overlapping with many diseases and
disorders, as tuberculosis (TB), aleading cause for
a high morbidity and mortality caused by single
infectious agent. In an overwhelming TB burden
country, as Romania, post TB bronchiectasis is
a health hazard for the majority of people. Post
TB Lung Disease (PTLD) is strongly associated
with a large variety of pulmonary conditions,
including lung parenchymal lesions (fibrosis,
nodules), bronchial lesions (bronchial stenosis or



dilatation, bronchiolitis), pleural thickening, or
otherresidual changes in mediastinal lymphnodes
(4). These several categorized PTLD residual
changes can be minor or debilitating, even fatal,
mainly in patients with other comorbidities, as
RA.

Considering the greatest heterogeneity of
bronchiectasis syndrome, recognizing this entity
in RA patients is crucial for improving therapy
and outcomes of survival and quality of life.

Materials and Methods

A prevalence study was conducted,
from June 2017 to June 2019, on a cohort of
RA patients, admitted to hospitalization in
Rheumatology Department of Constanta County

Clinical Emergency Hospital “St Andrew”
and/or investigated in Constanta Clinical
Pneumophtisiology Hospital. Diagnosis of

rheumatoid arthritis was performed according to
the ACR/EULAR 2010 criteria (5).

Data  Collection of RA  patients’
characteristics included: demographical data,
personal medical and therapeutical history,
particularly clinical information, regarding
respiratory  symptoms, including  cough,
dyspnea, and sputum production, but also
imagistic information. All patients underwent
hands and chest X- rays, chest tomography (CT),
as well as laboratory tests, such as erythrocyte
sedimentation rate (ESR), C reactive protein,
serum levels of anti-citrullinated protein (CCP)
antibody and rheumatoid factor (RF).

RA disease activity was assessed, for all
included cases, by the Disease Activity Score-28
(DAS-28), using both Erythrocyte Sedimentation
Rate (DAS28-ESR) and the C reactive protein
(DAS28-CRP) (6).

Statistical analysis, including descriptive
reports, ANOVA analysis of means, correlations,
was performed using SPSS version 20.0.
Statistical significance was considered for a
confidence level of 95%.

The study cohort consists in 92 cases,
almost completely in patients with longstanding

advanced RA (98.9%), and the mean disease
duration was 15.00 £ 11.55 years.

Anti-CCP antibodies and rheumatoid
factor (RF) were positive in the majority of cases
(81.5% and 90.2%, respectively).

Erosive RA disease was identified in 70
subjects (76.1%).

In regards to medication history, most
patients (89.1%) had a history of Methotrexate
use, with more than half still using this disease
modifying antirheumatic drug.

The average patient age at rheumatoid
arthritis (RA) onset was 63.77 + 11.56 years
(limits: 38-86).

The study subjects were predominantly
female (n=73/92; 79.3%), mean aged of 62.96
+ 11.79 years (limits: 38-86). Males were less
(n=19) representative in the RA cohort, having
a mean age of 66.89 50.7 = 10.31 years (limits:
46-83) (Table 1). Regarding the mean age, there
was no significant difference between cases, by
gender, as ANOVA analysis showed (F=1.761;
p=0.188). The older age is sustained, also, by the
median value of 65.5 years.

Less than half of cases were smokers
(n=39/92; 42.9%), with an average smoking
history of 18.19 + 17.26 pack-years (Table 1).

Table 1. Study cohort characteristics

Mean and
Variable (n=92) Patients (%) standard
deviation
|Age of cases (years) - 63.77 £11.56
Females 73 (79.3%)
Men 19 (20.7)
BMI (Kg/m?) 27,11+ 5,75
History of smoking 39(42,4%)
Smoker at RA onset 29 (31.5%)
Current smoker 15 (16.3%)
Disease duration (years) - 15.00+£11.55

Positive RF 83 (90,2%)
IAnti CCP Antibodies 75 (81.5%)
[Erosions 70 (76,1%)

Current Methotrexate use
History of Methotrexate
juse

Respiratory symptoms
IX-ray pulmonary findings| 46 (50%)
Chest imagistic findings | 71 (77,2%)
Legend: BMI- body mass index; RA- rheumatoid
arthritis; RF- rheumatoid factor; anti CCP antibodies-

anti-cyclic citrullinated peptides

50 (54.3%)
82 (89.1%)
65 (70,7%)
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Most patients were overweight or obese,
with a mean body mass index (BMI) of 27.11 +
5.758, almost equal by gender (27.603 + 5.649
in males versus 26.982 + 5.818 in females), with
no significant difference by ANOVA analysis
(F=1.174; p=0.678).

Table 2 Respiratory symptoms in RA patients

Variable

Respiratory symptoms
Exhertional Dyspnea
INon-productive cough
IProductive cough

Patients (%)

65 (70.7%)

59 (64.1%)
46 (50%)
(16.3%)

Respiratory symptoms were present in the
great majority of RA patients (n=65/92; 70.7%),
with exertional dyspnea as the main complaint
(64.1%), followed by non-productive cough in
46 patients (50%) and productive cough in 15
patients (16.3%). (Table 2)

The prevalence of chest imagistic
abnormalities was higher revealed by chest CT
(n=71/92; 77.2%) than X-ray (n=46/92; 50%).
(Table 1)

The most prevalent RA-related thoracic
abnormality feature was represented by fibrotic
changes (40.2%), followed by bronchiectasis
(26.1%), and post TB lung disease suggestive
calcified nodular lesions which were also
prevalent, being identified in 38 patients (41.3%).
(Table 3)

Tabel 3 Chest Tomography (CT) abnormalities among
study cases

CT abnormalities Patients (%)

37 (40.2%)
24 (26.1%)
21 (22.82%)
20 (21.7%)

Pulmonary fibrosis
Bronchiectasis
Mediastinal adenopathy
Pulmonary emphysema

Rheumatoid nodules 7 (1.7%)

Pleural thickening 21 (22.8%)
Pleural effusion 6 (6.52%)
Pulmonary sequelae calcified nodules 38 (41.3%)
Fibrotic bacillary sequelae 14 (15.4%)

Bronchiectasis was identified in more than
a quarter of the subjects (26.1%), with traction
morphology and predilect localization in middle
and lower lobes of the lungs. It was correlated
with the presence of respiratory symptoms
(p=0.009), dry cough (p=0.032), and with
coexisting TB sequelae, both fibrous and nodular
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or pleural involvement (p=0.015), and especially
with pleural thickening (p=0.009). (Table 4)

We did not find a correlation between
bronchiectasis related to medication history or
smoker history.

Table 4 Comparative analysis of rheumatoid arthritis
cases with and without bronchiectasis

. . Without
. Bronchiectasis . .
\Variable (N=24) bronchiectasis R
(N=68)

Men 6 (25%) 13 (19.2%) 0.56
Est?)l;;ng 8 (33.3%) 31 (45.6%) | 0.34
Positive RF 21 (87.5%) 62 (91.2%) 0.69
Positive anti o o
CCP antibodicd  20(83:3%) 55(80.9%) | 0.79
1;:;?;2:3? 2291.7%) | 43(63.2%) | 0.009
INon-
productive 17 (70.8%) 29 (42.6%) 0.03
cough
ED’;Z;t;‘;‘;al 18 (75%) 41 (60.3%) | 0.22
Lung fibrous
tuberculous 8(33.3%) 7 (10.3%) 0.02
sequelae
Lung nodular
tuberculous 17 (70.8%) 21(30.9%) | 0.001
sequelae
Pleural 12 (50%) 16 (23.5%) | 0.015
Involvement ’ e '
Pleural o 0
hickening 12 (50%) 14 (20.6%) | 0.009

Legend: RF- rheumatoid factor; anti CCP

antibodies- anti-cyclic citrullinated peptides.

Rheumatoid arthritis (RA) is a prevalent
chronic autoimmune colagen disorder, which
affects mainly the joints, but it has several extra-
articular manifestations, including pleural,
bronchial and lung parenchymal involvement (7-
9).

In our study, we found irreversible
bronchiectasis in almost a quarter of RA patients
(26.1%), mostly older and nonsmoker women.
Studies recognised a strong association between
rheumatoid arthritis (RA) and bronchiectasis. In
1967, in non computed tomography era, Walker
et al, observed a frequency of bronchiectasis
related RA between 1 and 10% (10). However,



with the advent of computed tomography (CT) of
the lung, after 1993, based on imagistic findings,
studies reported an increased prevalence of
25-30.5%, mostly in men (11, 12). There is a
significant difference between the prevalence
of bronchiectasis in hospitalized RA patients
comparative with general population, where it
ranges between 52.3/100000 and 566.1/100000
(2, 13-17). Whilst our study cohort is small,
consisting in RA hospitalized patients, mostly
women, the prevalence of bronchiectasis is
consistent with other data, reported by other
authors, but the most frequent abnormality found
in our study was interstitial lung disease (ILD).

Various hypotheses have been proposed
to explain the link between RA and lung
involvement, including genetic predisposition,
environmental exposure to mineral dust, or
smoking, susceptibility to chronic infections,
that lead to airway damage and bronchiectasis,
or alveolar inflammation, with consecutive
fibrosis, or pleural disease, or vascular disease,
or drug-related pulmonary toxicity (9, 18-22). In
our study cohort, we did not find a link between
the use of disease-modifying antirheumatic
drugs and bronchiectasis. However, a strong
correlation between tubercullous sequelae and
bronchiectasis was identified in our study group
of hospitalized RA patients.

It is difficult to estimate the prevalence
of coexisting TB and RA bronchiectasis.
Bronchiectasis can share both infectious and
autoimmune etiology. The Korean registry of post
TB bronchiectasis revealed a lower rate of RA
among comorbidities (n=15/119; p=0.008) (1).
Among European countries, Romania has a high
TB morbidity. After first 2 years of COVID-19
pandemic, in 2022, TB incidence, in Romania,
was reported as 52 cases per 100,000 people
(23). Although, this trend marks a significant
decline from previous years, such as 2003, when
the incidence was 159 cases per 100,000 people,
Romania is still a high TB burden country.

Patients with RA, especially those treated
with biological agents, are considered a risk group
for developing TB disease (24). The immune
system disruptions, caused by disease itself and
the use of immunosuppressive drugs, are related
to TB progressive infection to TB active disease.
When analysing the risk of TB disease, in RA

patients, in Spain, Carmona et al found a four-
fold increased TB risk in RA patients, compared
to the general population (25).

Japanese cohorts have, also, a 3.2-fold
increased risk of tuberculosis in patients with
rheumatoid arthritis, higher in males (10-fold
increased risk), but no one in women (26).

Vulnerable population to both TB and RA
exist worldwide. Bronchiectasis related RA and
PTLD is a real challenge and further studies
and larger cohorts are required. Although the
European Respiratory Society guidelines for the
management of adult bronchiectasis have been
published since 2017, there are less information
about the management of bronchial dilatations in
patients with coexisting diseases TB and RA (27).
Optimal imagistic screening of bronchiectasis
is mandatory recommended in all RA patients
having persistent respiratory symptoms. There
is a huge need for evaluating the incidence
and morphology of bronchiectasis, among RA
patients, mainly in TB burden countries, like
Romania, estimating the impact of RA and TB as
coexisting diseases.

Conclusions

The prevalence of bronchiectasis was
higher among hospitalized RA patients, mostly
older and nonsmoker females. Bronchiectasis is
more prevalent in RA patients with TB sequelae.
There is a considerable overlapping with pleural
involvement.
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