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ABSTRACT 

 

Background: The aim of this study was to determine the prevalence of different 

autoantibodies (aAbs) in adult French cystic fibrosis (CF) patients and to look for a 

correlation between autoimmunity, patient characteristics and survival. 

Methods: The sera of 144 patients were screened for a wide range of Abs. Clinical, biological 

and bacteriological characteristics and CFTR genotype were recorded and progression of lung 

disease was examined. 

Results: One hundred and thirteen patients (78.5%) displayed one or several aAbs, 

predominantly IgA anti-Saccharomyces cerevisiae antibodies (ASCA IgA) (43.7%) and anti-

neutrophil cytoplasmic antibodies (ANCA) (40%), of which 59% showed 

bactericidal/permeability-increasing protein (BPI) specificity. The presence of BPI-ANCA 

was associated with the number of antibiotic courses, low body mass index, P aeruginosa 

colonisation, presence of resistant P aeruginosa, low FEV1, CF-related liver disease, 

hypergammaglobulinaemia, male gender and inflammatory syndrome. The presence of ASCA 

IgA was correlated with male gender and hypergammaglobulinaemia. Forty-one patients 

presented chronic respiratory failure and/or requested lung transplantation or died during 

follow-up. These events were more frequent in patients with BPI-ANCA or ASCA IgA. 

Conclusion: These findings confirmed the high frequency of aAbs in CF, particularly BPI-

ANCA and ASCA IgA, and the link between BPI-ANCA, severity of lung disease and CF 

prognosis.  
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INTRODUCTION 

Cystic fibrosis (CF) is the most common recessively inherited disease in Caucasians. 

The main cause of morbidity and mortality is progressive deterioration of pulmonary function, 

resulting from a long sequence of bronchial inflammation and infection, and particularly from 

chronic infection with Pseudomonas aeruginosa [1]. The systemic inflammation resulting 

from the chronic airway infection may contribute to CF-related diabetes mellitus, CF-related 

bone disease, CF-related arthropathy and vasculitis [2].  

 Several studies have underlined the high frequency of anti-neutrophil cytoplasmic 

autoantibodies (aAbs) (ANCA) in CF, especially those with anti-bactericidal/permeability 

increasing protein specificity (BPI-ANCA), and their link with pulmonary infections and poor 

respiratory function[3-7]. Nevertheless, the pathological significance of these aAbs remains to 

be determined: whether they are specifically involved in the pathogenesis of lung disease or 

whether they only represent a marker of poor pulmonary condition remains unknown.  

 Other Abs, such as anti-Saccharomyces cerevisiae Abs (ASCA), rheumatoid factor 

(RF) and antinuclear aAbs (ANA), known as Abs with specific clinical expression, have 

selectively been described [8-11]. The clinical significance of the presence of such Abs in CF 

and their link with disease severity is not established. These Abs could be considered as 

markers of a particular subgroup of patients with a specific differential inflammatory profile 

and prognosis, but their interest has never previously been studied. 

In this single-centre study, we analysed the prevalence of a wide range of aAbs in a 

large population of adult French CF patients. We particularly looked for organ-specific aAbs 

directed against organs involved in CF and for Abs related to systemic autoimmune diseases. 

The aim of this work was to determine the prevalence of these different Abs and to look for a 

correlation between autoimmunity and patients’ phenotype, genotype and survival. 
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PATIENTS AND METHODS  

Patients 

All patients aged over 16 years attending the adult CF centre in Lyon, France, between 

January 2000 and January 2007 were considered for the study. The diagnosis of CF had been 

established on typical clinical features, increased sweat chloride concentrations and detection 

of CF-inducing mutations in the CFTR gene [12]. Pregnant women and patients who had 

previously undergone lung or liver transplantation were excluded. Informed consent was 

obtained from all patients for the constitution of a sera collection. One hundred and forty-four 

patients were included, which represents 85% of the total number of patients who attended 

our center during this period. A control population of 92 blood donors (mean age 40 ±19 

years) was tested for the presence of ASCA. Use of the sera for systematic screening of Abs 

was approved by the Ethical Committee of the Hospices Civils de Lyon.  

 

Autoantibodies 

Serum samples were obtained from 144 clinically stable patients during a routine visit to the 

CF centre and stored at -80°C until assayed. All samples were systematically screened for a 

wide range of Abs. ANA were detected with an indirect immunofluorescence technique (IIF) 

using HEp2 cells (Biorad, France). Autoantibodies against double-stranded DNA (anti-

dsDNA aAbs) using a radioimmunological test (Dade Behring, France) and extractable 

nuclear antigen (ENA) aAbs using an enzyme-linked immunosorbent assay (ELISA) (Biorad) 

were sought in ANA-positive (>1/80) samples. Anti-cyclic citrullinated peptide Abs (anti-

CCP) and IgM and IgA RF were detected with a commercial CCP2 ELISA (Inova, France) 

and a home-made ELISA, respectively. The titer was considered positive when equal to or 

greater than 25 IU/mL for anti-CCP and greater than 1.3 for RF. Anti-actin, anti-liver-kidney-

microsomal (LKM1) and anti-mitochondrial (M2) aAbs were detected using IIF on cryostat 
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mouse stomach and kidney sections (BMD, France). The cutoff level was 1/50. IgA anti-

tissue transglutaminase aAbs, IgA and IgG anti-gliadin (AGA) Abs and anti-endomysial Abs 

were detected by ELISA (Phadia, D-tek, France) and IIF on cryostat monkey oesophagus 

sections (Biorad) respectively. The AGA titer was positive when greater than 50 IU/mL. 

ANCA were first screened by IIF on human neutrophils fixed in ethanol (Inova). The pattern 

of fluorescence was identified as c-ANCA (cytoplasmic), p-ANCA (perinuclear) or atypical 

p-ANCA. The specificity of ANCA i.e proteinase 3, lactoferrin, myeloperoxidase, elastase, 

cathepsin G, BPI was analysed by ELISA (Bio Advance, France). The titer was considered 

positive when equal to or greater than 1 AU/mL. ASCA IgA and IgG were measured by 

ELISA (Inova, France). The cutoff level was 25 IU/mL for both IgA and IgG isotypes. Anti-

glutamate decarboxylase (GAD) and anti-islet antigen-2 (IA-2A) aAbs were detected by 

radioimmunoassay (Cis Biointernational, France). Anti-thyroperoxidase and anti-

thyroglobulin aAbs were investigated by ELISA (Phadia, France). 

To assess the reproductibility of these immunological tests, analysis were repeated within 

three months for 4 patients: no variations in term of presence or absence and concentrations of 

aAbs were observed. To provide longitudinal data on reproductibility of measurements and to 

look for prospective changes in the aAbs status of the patients, aAbs screening was repeated 

after 1 to 7 years (mean: 4.3 y) in 20 other patients.  

 

Clinical evaluation 

We retrospectively reviewed the medical charts of 144 patients. The following data were 

collected at the time of blood sampling: gender, age, past medical history of autoimmune or 

systemic disease and of drug hypersensitivity, body mass index (BMI) (weight 

(kg)/height2(m2)) and pulmonary involvement. The centre’s policy for IV antibiotics courses 

was to treat the patients when suffering from a pulmonary exacerbation (new crackles, 
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increased cough frequency, decrease in percent predicted FEV1 or hemoptysis) and not 

routinely; number of IV antibiotic courses for pulmonary exacerbation in the previous 12 

months were noticed. Forced expiratory volume in 1 second (FEV1 % predicted) and 

reversibility of airway obstruction with beta2-agonists were noted. Patients were divided into 

three groups (FEV1>75% predicted, 75%≥ FEV1≥30% and FEV1<30%). Extrapulmonary 

clinical phenotypes were noted: pancreatic insufficiency, chronic diarrhoea, chronic sinusitis, 

CF-related diabetes mellitus, arthralgia or arthritis and liver disease. The criteria used to 

define diabetes were the following: fasting plasma glucose level superior or egal to 126 

mg/dL, postprandial plasma glucose superior or egal to 200 mg/mL or plasma glucose levels 2 

hours after glucose load (1.75 g/kg) superior or egal to 200 mg/dL, reconfirmed on a 

subsequent day. Oral glucose tolerance tests (OGTTs) were routinely performed in all patients 

every one or two year. Patients were considered having CF-related liver disease when 

presenting cirrhosis or portal hypertension or when disclosing persistant significant elevation 

of hepatic enzymes. 

 

Laboratory tests 

The following parameters were recorded at the time of blood sampling: complete blood count, 

C-reactive protein, liver enzymes, serum protein electrophoresis with detection of M-

component and albuminaemia. All patients were negative for human immunodeficiency virus, 

hepatitis B virus and hepatitis C virus infections.  

 

Microbiological tests 

The results of sputum analysis at the time of blood sampling were recorded: chronic 

Pseudomonas aeruginosa and Staphylococcus aureus bronchial colonisation was considered 

when three or more sputum cultures were persistently positive over a period of six months. 
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The duration of P aeruginosa and S aureus colonisation was noted. Antibiograms of these two 

germs were analysed: sensitive, multidrug-resistant (MDR), pan-resistant P aeruginosa and 

methicillin-sensitive and methicillin-resistant S aureus. We used Centers for Disease Control 

and Prevention criteria to define MDR P aeruginosa infection [33]. An MDR P. aeruginosa 

isolate was defined as an organism that was resistant to at least three of the five 

antipseudomonal classes of antimicrobial agents: carbapenems, quinolones, piperacillin-

tazobactam or ticarcillin-clavulanic acid, cefepime or ceftazidime, and aminoglycosides. Pan-

resistant P Aeruginosa was defined as an organism resistant to all antibiotics excluding 

colistin. The presence of Burkholderia cepacia complex and/or Stenotrophomonas 

maltophilia in sputum cultures at inclusion was noted as well as the presence of Aspergillus 

fumigatus precipitins. 

 

Clinical course 

The clinical course of patients after the time of blood sampling was analysed. Progressive 

events, defined as death from any cause, lung transplantation or chronic respiratory 

insufficiency, were recorded. Chronic respiratory insufficiency was defined by a partial 

pressure of arterial oxygen below 55 mmHg, in patients clinically stable. The end date for 

analysis was September 1, 2007.  

 

Statistical analysis 

The association between major clinical, laboratory and microbiological findings at inclusion 

and the presence of BPI-ANCA and ASCA IgA was individually analysed. Differences in 

percentages were tested using raw frequencies with Fisher's exact test.  

 The impact of the presence of BPI-ANCA and ASCA IgA on the occurrence of 

progressive events was analysed using the log-rank test. Multivariable logistic regression 
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models (including age, gender, presence and duration of P aeruginosa colonisation and 

presence of BPI-ANCA) were generated to analyse the influence of these parameters on 

FEV1. A Cox proportional model was used. Progression-free survival was determined using 

the life-table algorithm according to the Kaplan-Meier method. It was calculated from the 

date of blood sampling to the date of occurrence of any progressive event. The significance 

level was p <0.05. 
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RESULTS 

Demographic, clinical, biological and microbiological findings 

One hundred and forty-four patients, 71 women and 73 men (sex ratio 1.03) were included in 

this study. The mean age at inclusion was 25 years (range, 17-43 years). Clinical features and 

CFTR genotype are summarised in table 1 and baseline serum chemistry values, blood cell 

counts and microbiological findings in table 2.  

 

Autoimmunity and correlation with patient genotype and phenotype 

Three patients (2.1%) had a documented autoimmune disease at inclusion: one 

histologically proven Crohn’s disease, one systemic lupus and one rheumatoid arthritis 

associated with autoimmune adrenal insufficiency.  

One hundred and thirteen patients (78.5%) displayed one or several aAbs (table 3). IgA 

anti-Saccharomyces cerevisiae antibodies were present in 43.7% (associated with ASCA IgG 

in 21.8%) and in 1% of blood donors. Forty percent of patients displayed anti-neutrophil 

cytoplasmic aAbs versus 0% in the control group, and BPI specificity was identified for 59% 

of these ANCA. Antinuclear Abs were identified in 25% of patients. The only patient with 

positive anti-dsDNA aAbs presented no clinical nor biological symptoms of lupus. Anti-CCP 

aAbs were observed in 7.6% of patients, in association with RF in 2 cases. Neither of these 2 

patients had arthritis. Rheumatological manifestations were reported in 2 patients with anti-

CCP alone. IgA antigliadin Abs were present in 12.5% of patients, but they had no anti-

transglutaminase nor anti-endomysial aAbs or clinical symptoms of coeliac disease. Two 

patients (1.5%) presented anti-actin aAbs without associated hepatitis, 3 patients anti-

thyroperoxidase aAbs with normal thyroid function tests and without clinical signs of 

thyroiditis and 5 patients anti-GAD and/or anti-IA-2A aAbs without diabetes mellitus 

(systematic OGTTs revealed impaired glucose tolerance in one of these 5 patients).  
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Factors significantly associated with the presence of BPI-ANCA were the number of IV 

antibiotic courses for pulmonary exacerbation in the previous year (p = .001), low BMI (p = 

.006), presence of MDR or pan-resistant P aeruginosa (p = .012), low FEV1 (p = .012), 

presence of CF-related liver disease (p = .012), hypergammaglobulinaemia (p = .018), male 

gender (p = .03), elevated CRP (p = .036) and P aeruginosa colonisation (p = .039). 

Multivariate analysis confirmed a significant link between low FEV1 and the presence of BPI-

ANCA (p = .012). The presence of ASCA IgA was significantly correlated with male gender 

(p = .008) and hypergammaglobulinaemia (p = .042), while the association between ASCA 

IgA and P aeruginosa colonisation, low FEV1 and low BMI was of borderline significance (p 

=.054, p =.055, p = .064, respectively). 

No correlation between autoimmunity and genotype was identified. 

No significant changes in aAbs status and concentrations were observed over time for anti-

CCP, anti-thyroperoxidase, ENA, anti-dsDNA, anti-actin, anti-GAD and anti-IA-2A aAbs and 

for rheumatoid factor in the 20 patients analyzed. ANA appeared in one patient within 3 years 

with no evident clinical traduction and no association with anti-dsDNA aAbs. No variability 

over time was observed for BPI-ANCA in 19 of 20 patients; for one patient, BPI-ANCA were 

found negative 4 years after a positive test; no evident change in clinical status were observed 

between the two measurements. For ASCA IgA, no variability was described in 18 of 20 

patients; positive ASCA IgA became negative in 1 patient and negative ASCA IgA turned to 

positive in one patient within 4 years, without any modification of respiratory or digestive 

status. 

 

Clinical follow-up and correlation with the presence of BPI-ANCA and ASCA IgA 

autoantibodies 
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Six patients (4.2%) developed an autoimmune or systemic disease during follow-up: 3 

patients had rheumatoid-like inflammatory arthritis, 2 patients bilateral ankle arthritis 

associated with cutaneous vasculitis (palpable purpura on lower limbs) and 1 patient 

inflammatory colitis. The diagnosis of infectious or drug-related vasculitis were excluded. 

Except for 1 patient with rheumatoid-type arthritis in whom anti-CCP aAbs have been 

identified a few years earlier, at inclusion none of these patients had aAbs that could have be 

associated to the clinical symptoms observed. 

With a median follow-up of 3.2 years, chronic respiratory insufficiency occurred in 26 

patients (18%) and death in 18 (12.5%), while lung transplantation was performed in 16 

patients (11%). Overall, 41 patients (28.5%) presented one or several progressive events.  

Progressive events occurred in 44% of patients with positive BPI-ANCA at inclusion 

versus 22.7% of patients without BPI-ANCA at inclusion (p = .027). Of patients with positive 

ASCA IgA, 36.6% presented one or several progressive events during follow-up versus 21% 

of patients without ASCA IgA (p = .0.06, NS). 

As shown in figures 1a and 1b, progression-free survival was better for patients without 

than for those with ASCA IgA (p = .045). The negative influence of the presence of BPI-

ANCA on progression-free survival was of borderline significance (p = .05). 
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DISCUSSION 

To the best of our knowledge, our study is the first to investigate clinical autoimmunity and to 

screen for a wide range of Abs in a single-centre cohort of adult patients with CF. It makes a 

useful contribution to knowledge of autoimmunity in cystic fibrosis. Our results draw 

attention to the high prevalence (78.5%) of Abs, mainly BPI-ANCA and ASCA IgA, in adult 

CF patients and to the frequency of autoimmune or systemic disease in this population 

(6.3%).  

BPI protein is a membrane-associated protein found in the azurophilic granules of 

neutrophil granulocytes that has a potent antimicrobial activity against gram-negative 

bacteria, for example P aeruginosa, by neutralising endotoxin and bactericidal effect and by 

playing a part in opsonisation of the bacteria [13]. ANCA with BPI specificity have been 

identified in various diseases associated with gram-negative bacterial colonisation, such as 

inflammatory bowel diseases and bronchiectasis, and are frequently present in CF patients [3, 

4, 6, 14, 15]. We confirmed, in accordance with previous reports [3-7, 14, 16, 17], the high 

prevalence of BPI-ANCA in CF patients and the significant link between these aAbs, poor 

respiratory function and P aeruginosa colonisation. We also established a link between the 

presence of BPI-ANCA, inflammatory syndrome and hypergammaglobulinaemia. These 

findings support the hypothesis that BPI-ANCA are generated following chronic exposure to 

P aeruginosa, but also suggest that the generation of these aAbs may be promoted by chronic 

inflammation and non-specific immune activation. We also confirmed, in a larger population, 

the correlation previously established by Carlsson et al between the presence of BPI-ANCA 

and poor prognosis of CF disease [4]. This correlation could either be due to a pathogenic role 

of these aAbs or to the fact that they are present in more severe patients. Further 

investigations should elucidate the potential role of BPI-ANCA in the disease process and in 

the development of lung damage. Longitudinal studies of BPI-ANCA in children and young 



 14

CF patients and correlating these findings with changes in respiratory function could help us 

to understand this role. We believe that such findings may have clinical relevance and that 

screening for BPI-ANCA in CF patients could lead to more appropriate treatment. 

Circulating ASCA have been identified in 60% to 70% of patients with Crohn’s 

disease [18]. ASCA IgA seemed more specific of Crohn’s disease than ASCA IgG, which has 

also been described in other clinical conditions such as ulcerative colitis or coeliac disease. 

The frequency of ASCA seropositivity in CF patients has only been analysed in one paediatric 

study [8]. In this study, ASCA were identified in 21% of patients, with ASCA IgA in 10%. 

The prevalence of ASCA IgA in our population was higher (43.7%) and the specificity of our 

technique was confirmed in a control population of blood donors. The clinical significance of 

the presence of ASCA IgA remains to be determined. Lloyd-Still has already suggested an 

association between Crohn’s disease and CF [19]. We did not find in our positive patients any 

clinical features of inflammatory bowel disease. However, as no digestive endoscopies were 

performed, we could not be certain that they did not have Crohn’s disease. We found a 

significant correlation between the presence of ASCA IgA and hypergammaglobulinaemia as 

well as a probable link between ASCA IgA seropositivity and P aeruginosa colonisation. 

These results suggest that the high prevalence of ASCA IgA could be non-specific and 

explained by chronic immune stimulation secondary to exposure to infectious agents or to 

systemic inflammation. Owing to the high prevalence of ASCA IgA in CF patients, we 

believe that this marker should not be used in evaluating these patients for inflammatory 

bowel diseases. 

Many musculoskeletal manifestations have been described in association with CF[20]. 

The most common is episodic arthritis, often associated with bronchial exacerbation and 

correlated with a poor respiratory prognosis [21]. Some cases of rheumatoid arthritis have 

been described [22]. RF, especially of IgM type, were found in CF patients in previous reports 
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(21% and 54%) and thus could be useful for the diagnosis of rheumatoid arthritis in these 

patients [9, 10]. We did not observe this high prevalence, but we found another biological 

marker of rheumatoid arthritis, i.e anti-CCP aAbs. To our knowledge, our study is the first to 

test a large series of patients for the presence of such aAbs, and we found a prevalence of 

7.6%, associated with joint symptoms in two cases. Furthermore, one patient with anti-CCP 

aAbs developed confirmed rheumatoid arthritis after two years of follow-up. These results 

suggest that patients with anti-CCP aAbs should be clinically followed and investigated for 

rheumatoid arthritis when presenting arthritis. 

Despite the high frequency of diabetes mellitus in adult CF patients (24% in our 

series), we did not identify anti-GAD or anti-IA-2 aAbs in diabetic patients. These results are 

in accordance with previous findings [23]. They may reinforce the hypothesis that CF-related 

diabetes mellitus is not an autoimmune disease but may be secondary to both insulin 

deficiency induced by pancreatic disease and insulin resistance induced by chronic infection 

[24]. Nevertheless, other authors have suggested that autoimmunity may play a role in the 

pathogenesis of CF diabetes, in the wake of bacterial hyperimmunisation[11]. Further 

investigations should increase our understanding of the pathophysiology of CF-related 

diabetes. 

A wide variety of hepatobiliary disorders is described in adult CF patients, ranging 

from common moderate elevation of aminotransferase to cirrhosis or to intrahepatic biliary 

changes resembling primary sclerosing cholangitis [25, 26]. Despite the frequency of CF-

related disease in our population (32%), we did not establish a link between this disease and 

the presence of anti-actin, anti-LKM1 or anti-M2 aAbs. 

Knowledge of the mechanism of autoimmunity in CF and the clinical significance of 

this autoimmunity is incomplete. It may thus be a non-specific consequence of chronic 

infection by means of inflammatory response and hypergammaglobulinaemia. Autoimmunity 
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may also be a marker of a pro-inflammatory status that could promote severe infections and 

lung damage. Therapies attempting to treat directly the excessive inflammatory response, such 

as corticosteroids, ibuprofen, montelukast, fish oil, low-dose immunosuppressive drugs or 

azithromycin, have been used in previous studies with varying degrees of success [27, 28]. 

The balance of benefit to harm is still uncertain. For example, the clinical benefits of 

prednisone have been well demonstrated but this treatment was accompanied by unacceptable 

adverse events [29]. Search for aAbs as well as other markers of systemic inflammation could 

perhaps help us to select patients, possibly paediatric patients, who could benefit from early 

anti-inflammatory treatments. The study of some modifier genes, such as TNF-alpha, TGF-

beta1 and mannose-binding lectin 2, could also be useful in selecting such patients with 

exacerbated immune response [30, 31]. 

In conclusion, our study confirmed the high frequency of some aAbs in CF, especially 

ANCA with BPI specificity and ASCA IgA, and the link between the presence of BPI-

ANCA, the severity of lung disease and CF prognosis. These findings suggest that BPI-

ANCA may be an important tool in the care of patients with CF. The clinical significance of 

the presence of ASCA IgA remains to be determined.  
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TABLES AND FIGURES 
 
Table 1 
 Initial clinical features and CF genotype of the 144 patients studied 
 
       No. of patients (%) 
 
Mean age (SD; range): 25 (5.9; 17-43 y) 
 
Sex ratio 1.03 
 Male        73  (50.7) 
 Female       71  (49.3) 
 
Past medical history of autoimmune disease   4  (2.8) 
Past medical history of drug hypersensitivity  50  (34.7) 
 
CFTR gene mutation 
F508del / F508del      57/144  (39.6) 
Others        87/144  (60.4) 
 
Pulmonary involvement     143  (99.3)   
Chronic exocrine pancreatic insufficiency   134  (93.1) 
Chronic sinusitis      78  (54.2) 
BMI ≤ 19 kg/m2      67  (46.5) 
 Mean (SD) BMI (kg/m2) 19.57 (2.8) 
Chronic diarrhoea      51  (35.4) 
CF-related liver disease     46  (31.9) 
Diabetes mellitus      34  (23.6) 
Arthralgia       13  (9) 
 associated with polyarthritis    2  (1.3)   
 associated with oligo/monarthritis   3  (2.1) 
 
Mean (SD) FEV1 (% predicted)  52.2% (21.9) 
 FEV1 > 75% predicted    23  (16) 
 75% ≥ FEV ≥ 30% predicted    90  (65.2) 
 FEV1 < 30%      31  (21.5) 
Reversible airway obstruction with beta2-agonists  37  (25.7) 
 
IV antibiotic courses for pulmonary     117  (81.3) 
exacerbation in past 12 months 
  0      27  (18.7) 
  1      35  (24.3) 
  2      26  (18.1) 
  3      36  (25) 
  4 or more     20  (13.9) 
 Mean number of courses: 1.6  
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Table 2 
Initial laboratory findings in the 144 CF patients 
 
       No. of patients (%) 
 
Microbiology 
P aeruginosa colonisation     113/144 (78.5) 
 Multidrug resistant Pseudomonas   66/136  (48.5) 
 Pan-resistant Pseudomonas    8/136  (5.9) 
S aureus colonisation      117/144 (82.5) 
 Methicillin-resistant S aureus   22/109  (20.2) 
Presence of Burkholderia cepacia complex and others 1 20/142  (14.1) 
Mean (SD) duration of P aeruginosa colonisation (y)  10.2 (5.6) 
Mean (SD) duration of S aureus colonisation (y)   11.8 (6.1) 
Presence of Aspergillus fumigatus precipitins  38/116  (32.8) 
 
Haematology 
Neutrophilia (>8 x 109/mm3)     56/138  (40.6) 
Thrombocytosis (>400 x 109/mm3)    28/138  (20.3) 
Hypereosinophilia (>0.5 x 109/mm3)    18/138  (13) 
Lymphopenia (<1 x 109/mm3)    8/138  (5.8) 
Anaemia (Hb<11.5 g/dl)     6/138  (4.4) 
Lymphocytosis (>4 x 109/mm3)    5/138  (3.6) 
Thrombocytopenia (<150 x 109/mm3)   4/138  (2.9) 
  
Biochemistry 
Elevated CRP       96/137  (70) 
 5<CRP<30      63/137  (46) 
 30<CRP      33/137  (24) 
Hepatic cholestasis      34/140  (24.3)  
Hypoalbuminaemia (<35 g/l)     28/124  (22.6)  
Hepatic cytolysis      6/140  (4.3) 
Hypergammaglobulinaemia (>14 g/l)   75/143  (52.4) 
Circulating monoclonal immunoglobulins 2   29/142  (20.4) 
 
1 or heterogeneity restriction 
2Stenotrophomonas maltophilia 
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Table 3 
Prevalence of antibodies in the 144 CF patients  
 
 
         % 
 
ASCA IgA (>25 IU/mL)      43.7 
 ASCA IgA associated with ASCA IgG   21.8 
ANCA  (>1/20)       40 
 Anti-BPI ( ≥ 1 AU/mL)     23.6 
 Anti-PR3, anti-MPO       0 
ANA (>1/80)       25 
 Anti-dsDNA ( ≥5 IU/mL)     0.7 

ENA         0 
IgM rheumatoid factor (>1.3 AU/mL)    2.7 
Anti-CCP antibodies (>25 IU/mL)     7.6 
 Anti-CCP associated with IgM rheumatoid factor  1.5 
Anti-gliadin IgA (>50 IU/mL)     12.5 
Anti-GAD (>1 IU/mL)      2 
Anti-IA-2 (>0.75 IU/mL)      1.5 
Anti-actin (>1/50)       1.5 
Anti-thyroperoxidase  (>60 IU/mL)    2 
 

ANA, antinuclear antibodies; ANCA, anti-neutrophil cytoplasmic antibodies; Anti-
dsDNA, anti-double stranded DNA antibodies; anti-CCP, anti-cyclic citrullinated peptide 
antibodies; Anti-GAD, anti-glutamic acid decarboxylase antibodies; Anti-IA-2, anti-Islet 
Antigen antibodies; ASCA, anti-Saccharomyces cerevisiae antibodies; ENA, extractable 
nuclear antigens. 
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Figure 1  
 

Figure 1a: Influence of the presence of BPI-ANCA on progression-free survival in the 144 CF 

patients 

 

 

 p = .05 
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Figure 1b: Influence of the presence of IgA-ASCA on progression-free survival in the 144 CF 

patients. 

 

 p = .045 

 

 

 

 


