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ABSTRACT
Ankylosing spondylitis (AS) is associated with several unique pulmonary manifestations such as 
apical fibrobullous disease (AFBD), which is a rare extra-spinal complication, predominantly 
occurring in advanced disease. Infectious complications and differential diagnosis of cavitated 
lung lesions may be challenging, particularly in patients already submitted to immunosuppres
sion. In this report, we present a low body-mass-index 47-year-old male patient, ex-smoker, with 
AS and severe joint involvement, medicated in the past with anti-TNF-α therapy, who was 
diagnosed with AFBD and developed pulmonary tuberculosis and later chronic cavitary pulmon
ary aspergillosis. The patient died due to lung cavity major bleeding.
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Introduction

Ankylosing spondylitis (AS) is estimated to affect about 
0.1% of the population [1]. Although its etiology and 
pathogenesis are not fully understood, it is strongly 
associated with HLA-B27 (a class 1 histocompatibility 
antigen), and the prevalence of AS parallels the distri
bution of HLA-B27 in different populations [2]. 
A strong familiar pattern is described and typically 
disease manifestations arise in the third decade of life, 
with a higher incidence in young men, 90% of which 
are HLA-B27 positive [1,3]. AS course involves the 
progression of inflammatory enthesopathy to ossifica
tion and ankylosis [4]. It primarily affects the axial 
joints, mainly the sacroiliac joints, which occurs, in 
most patients, in early disease [4]. Extra-articular man
ifestations vary widely in terms of frequency and sever
ity, with descriptions of ocular, cardiovascular, renal, 
neurological, and pulmonary involvement, among 
others [1,4]. Pulmonary involvement in AS is fre
quently a result of chest wall restriction and/or par
enchymal disease including some severe and unique 
lung manifestations such as apical fibrobullous disease 
(AFBD), with or without cavitation [2]. Although AS is 
a common cause of AFBD, the latter is an infrequent 
extra-spinal complication of AS that requires careful 
differential evaluation. We report a case of a patient 
with 17-year evolution AS diagnosed with AFBD that 

developed tuberculosis (TB) and later chronic cavitary 
pulmonary aspergillosis (CCPA).

Case presentation

Forty-seven-year-old, male, ex-smoker (30 pack-year), 
diagnosed with AS HLA B27 + at the age of 30. He had, 
for several years, symptoms of cervical morning stiffness 
and axial pain of inflammatory rhythm, conditioning fre
quent use of non-steroidal anti-inflammatory medication, 
bilateral sacroiliitis grade IV, lumbar spine ankylosis and 
syndesmophytes as well as a restrictive ventilatory pattern. 
He had been medicated with Infliximab for almost 2 years, 
after negative screening for latent TB (4.5 years prior to first 
contact with the Pulmonary Department), was no longer 
under biological therapy and had abandoned ambulatory 
follow-up in Rheumatology 3 years ago.

He was admitted at the Pulmonary Department of 
a District Hospital with a 3-month evolution worsening 
dyspnea, productive cough with mucopurulent sputum, 
evening sweating and fever, anorexia, and unquantified 
weight loss. On initial physical examination, there was 
low body mass index (BMI <18.5 kg/m2), muscle wasting, 
pronounced thoracic kyphosis, decreased chest wall expan
sion, and crepitant rales over the upper thirds of both 
hemithorax. Laboratory study revealed elevated erythro
cyte sedimentation rate (120 mm/h) and C-reactive protein 

CONTACT Ana Catarina da Silva Alfaiate ana.alfaiate92@gmail.com Respiratory Medicine Department, Hospital de São Bernardo, Centro Hospitalar 
de Setúbal EPE, Rua Camilo Castelo Branco 175, Setúbal 2910-549, Portugal

EUROPEAN CLINICAL RESPIRATORY JOURNAL                                                                                                       
2022, VOL. 9, 2086359
https://doi.org/10.1080/20018525.2022.2086359

© 2022 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (http://creativecommons.org/licenses/by-nc/4.0/), which 
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

http://orcid.org/0000-0002-4983-0625
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/20018525.2022.2086359&domain=pdf&date_stamp=2022-06-09


(CRP 23 mg/dL), anemia (hemoglobin (Hb) 10.3 g/dL), 
and hypoalbuminemia (albumin 3.1 g/dL). Chest x-ray 
(Figure 1A) showed hypotransparency of the upper thirds 
of both pulmonary hemifields with retractile findings and 
lung volume loss as well as a cavity in the right upper lobe 
(RUL). Chest CT confirmed RUL consolidation with cavi
tation; left upper lobe (LUL) peripheral consolidation with 
air bronchogram; important upper lobe (UL) volume loss 
and multiple cylindric bronchiectasis (Figure 1 B and C). 
Sputum molecular tests detected Mycobacterium tubercu
losis complex (MTC) and first-line anti-bacillary therapy 
was initiated. Since fever and cough persisted, a flexible 
bronchoscopy was performed, and a methicillin-resistant 
Staphylococcus aureus (MRSA) was isolated on bronchial 
biopsies. The patient was treated according to drug- 
susceptibility test, with improvement. On the seventh 
month of anti-bacillary therapy, he developed persistent 
dry cough. A new chest CT was performed, which revealed 
retractile AFBD, with significant lung volume loss and 
bronchiectasis as well as a bulky RUL-cavitated lesion 
with mediastinal contact.

Flexible bronchoscopy with bronchial wash and 
biopsies was repeated, with no microbiological isola
tion or characteristic histopathological findings. The 
diagnoses of progressive AFBD secondary to AS aggra
vated by TB sequelae were assumed. The patient was 
referred for physical and pulmonary rehabilitation, re- 
evaluation by a rheumatologist (after patients’ consent 

and willingness) and evaluation by a thoracic surgeon. 
However, 9 months later (16 months after first admis
sion), the patient worsened, and was admitted again at 
the Pulmonology Department, presenting a 1-month 
evolution worsening of productive cough, increased 
purulent sputum, hemoptysis, and weight loss. On 
physical examination, he had worsening muscle wast
ing, low oxygen saturation on pulse oximetry and 
bilateral crepitant rales. Blood tests revealed microcytic 
hypochromic anemia (Hb 9.2 g/dL), leukocytosis 
18.100 with neutrophilia 93% and elevated CRP 
18.7 mg/dL. He had worsened chest x-ray findings 
with a significant wider cavitation in the RUL and 
bilateral reticular infiltrates at the right lower lobe 
and LUL (Figure 2A). Empirical antibiotic therapy 
was initiated. Revaluation by chest CT revealed size 
increase of RUL cavitation, condensation with air 
bronchogram particularly at the ULs, mass-like lesion 
inside LUL cavitation, diffuse multifocal ground-glass 
opacities, sub-pleural micronodules, and tree-in-bud 
(Figure 2 B and C). Sputum microbiology was incon
clusive. A new flexible bronchoscopy was performed 
and Aspergillus fumigatus (AF) was isolated in the 
bronchial wash with an elevated bronchial wash 
Galactomannan antigen test and elevated serum AF 
IgG levels. He initiated voriconazole for the treatment 
of CCPA. During hospitalization, he presented fast 
worsening of respiratory failure and severe acute 

Figure 1. Chest CT and x-ray during first admission to Pulmonary Department. Chest x-ray depicting right upper lobe (RUL) cavity, 
retractile findings, and bilateral lung volume loss (a). Axial chest CT image evidencing important upper lobe volume loss, apical 
cavitary lesions and multiple cylindric bronchiectasis (b and c).

Figure 2. Chest CT and x-ray, 16 months after first Pulmonary Department admission. Significant wider cavitation in the right upper 
lobe and bilateral reticular infiltrates at the right lower lobe and left upper lobe (LUL) (a). Mass-like lesion (aspergilloma) inside LUL 
cavitation (b). Diffuse multifocal ground-glass opacities, sub-pleural micronodules, and tree-in-bud (c). Air fluid level at the RUL 
cavity on X-ray (d).
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hemoptysis with a sudden 3 g/dL drop of Hb and the 
evidence of a new chest x-ray finding of an air-fluid 
level at the RUL cavity (Figure 2D). Poor performance 
status conditioned by low BMI, sarcopenia and extent 
of pulmonary and extra-pulmonary disease determined 
unfitness for surgical intervention and other major 
invasive procedures. The patient worsened fast and 
died despite optimized medical treatment before arter
ial embolization could be attempted.

Discussion

A broad spectrum of pulmonary manifestations is 
described in AS and, in medical literature, the prevalence 
of this involvement varies widely (0–30%) [1,5]. High- 
resolution chest CT (HRCCT) has been frequently used 
to evaluate patients with AS and it is known that evalua
tions in early AS may already show alterations [6,7]. These 
may include pleuro-parenchymal changes in 40–90% of 
patients with AS in early phases (less than 10 years of 
disease) [7,8]. Besides AFBD, with or without cavitation, 
these may include findings of pleural thickening, bronch
iectasis, emphysema, small airways disease, ground-glass 
opacities and pleural effusion [5,7,9]. Non-specific par
enchymal linear opacities have also been described in 
patients with AS with no respiratory symptoms, probably 
translating early lung disease [10]. These opacities have 
been found to have a statistically significant association 
with the involvement of the dorsal spine, development of 
a restrictive ventilatory pattern and existence of smoking 
habits [10]. Very few studies have analyzed lung changes 
prevalence according to AS duration [5]. In general, 
a subclinical AS lung involvement is considered fre
quent [10].

AFBD is one of the most recognized pulmonary com
plications although rare. It was described for the first time 
in 1941 and better characterized since 1980, with the advent 
of chest CT [2,5]. It affects predominantly men (ratio 50:1), 
can be uni-/bilateral, is classically described as having 
a slow progression, may cavitate and is frequently con
founded with pulmonary TB [2]. AFBD prevalence varies 
between published revisions. A retrospective evaluation of 
2080 patients with AS who performed HRCCT reported 
apical fibrosis or fibro-cavitary disease in 28 (1.3%) patients 
[10]. In another prospective study over a 10-year period, 
including 1028 patients with AS, 2.1% developed AFBD 
[2]. In a systematic review, the prevalence of chest CT 
anomalies in patients with AS was of 61%, for a mean 
disease length of 11.7 ± 5.2 years. UL fibrosis, with or 
without cavitation, was a rare finding (6.9%) [5].

More than 50 years after the first description of AS lung 
involvement, its pathophysiology remains unclear [4]. 
Proposed mechanisms include, among others, mechanical 

theories of reduced UL ventilation due to the increased 
chest wall rigidity and deformity, recurrent respiratory 
infections and augmented systemic pro-inflammatory 
state [1,4,11]. Some have proposed that extra-articular AS 
manifestations parallel the inflammatory process responsi
ble for the articular ones [4]. In lung biopsies, cellular 
inflammatory infiltrates and interstitial fibrosis have been 
found [9]. A rough joint inflammation control condition
ing daily symptoms and frequent use of rescue medication, 
as in the described case report, may have contributed to the 
AFBD development.

Classically, AFBD is described as occurring in advanced 
AS, with an average 15-year disease evolution between first 
articular and lung manifestations. It usually shows slow 
progression. However, a great variability exists, and pul
monary lesions may occur 6–35 years after first joint man
ifestations, in asymptomatic patients as well as in early AS 
[1,8,9]. In the presented case, there was a 17-year evolution 
AS, but the lack of a chest CT before first respiratory 
evaluation at our department unenabled time estimation 
of lung involvement. Considering that tTB screening was 
negative before anti-TNF-α therapy was started and 
that screening usually requires a chest x-ray, we assumed 
that no significant structural lung disease was present at 
that point, but we had no access to this data.

Lung affection by AFBD, in its large majority, consists of 
bilateral and apical fibrobullous lesions, mainly progressive 
with nodular coalescency, cysts, cavities, bronchiectasis, 
and fibrosis [1]. The usual silent progression and rarity of 
this disease, unless infection develops, explains, in part, its 
sub-diagnosis. In more advanced stages, symptoms like 
cough, dyspnea, and sputum production may be present. 
In the reported case, AFBD was diagnosed after respiratory 
infection developed.

The higher risk of pulmonary infection is, in part, 
related to lung structural disease and several authors have 
evaluated the most frequently involved pathogens. In one 
study including 26 patientswith AFBD, the most frequently 
isolated agent was Aspergillus fumigatus, followed by var
ious mycobacterial species (including Mycobacterium kan
sasii, M. avium, M. fortuitum, and M. scrofulaceum); other 
studies found other Aspergillus and Candida species 
[1,3,12]. Chronic colonization by Aspergillus species occurs 
in 50–60% of the patients with AS having lung structural 
disease, and 10–30% of these will develop disease [13,14].

In the case report, the patient developed several lung 
infections by different microorganisms, namely MTC, 
MRSA, and AF. Anti-bacillary treatment was performed 
for 9 months and concluded after confirmation of negative 
cultures in bronchial wash. Later, voriconazole was started 
to treat CCPA based on clinical, laboratory, and bronchial 
wash findings. AFBD, especially with cavitation features, 
can be erroneously diagnosed as pulmonary TB, 
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particularly in patients under or previously submitted to 
AS biological treatment [14]. In the reported case, the 
patient had been under anti-TNF-α therapy for almost 2 
years after negative TB screening and was no longer under 
that medication at the time of first observation. However, 
low BMI and structural lung disease are also well-known 
risk factors for the development of active TB. Hemoptysis is 
the most frequent sign of aspergillus infection. In our 
medical literature review, the description of hemoptysis in 
patients with AS and aspergillosis was frequently encoun
tered in the presence of aspergilloma [11,14]. In the 
reported case, the patient evidenced a mass-like lesion 
inside the LUL cavity most likely representing an aspergil
loma and developed severe bleeding with massive 
hemoptysis.

Imaging findings in AFBD can also mimic neo
plasms and this differential diagnosis should be con
sidered, particularly in an ex-smoker. It is also believed 
that smoking habits can have a role in AFBD, increas
ing the macrophages and neutrophils in lung parench
yma [14]. However, in a systematic review, no 
differences were found in HRCCT anomalies preva
lence between smokers and non-smokers AS patients 
[5]. Smoking habits contribution to AFBD needs still 
better comprehension.

Since pathophysiology of lung destruction in AS- 
associated AFBD is not well known, therapeutic 
options are also limited. Smoking cessation and pul
monary rehabilitation are recommended [14]. Anti- 
TNF-α effects in AFBD are not yet well stablished. 
There are descriptions of its benefit on lung manifesta
tions control in rheumatoid arthritis, but it is not clear 
if it has some benefit in AS lung manifestations [1]. 
Besides, there is an increased risk of TB reactivation 
that should be cautioned [1,15]. Surgical intervention 
in AS-associated AFBD is poorly described.

In the reported case, the lack of effective and specific 
medical treatment conditioned disease progression and 
poor prognosis.

Conclusion

It is essential to early investigate lung involvement in 
patients with AS, particularly recognizing rare and unique 
manifestations such as AFBD. AFBD requires careful dif
ferential diagnosis since infection can lead to worsening 
structural lung disease and lung function loss with 
increased morbidity and mortality. Further studies are 
needed to understand what may delay, cease or prevent 
pleuro-pulmonary involvement in patients with AS, since 
no treatment has yet managed to alter the clinical course of 
AFBD.
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