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GLILD - definition

• Dyspnea and chronic cough

• Fall in DLCO and FVC

• Typical radiologic features:

• Noduli up to 3 cm

• Patchy ground glass lesions

• Consolidations

• Peribronchial and perilymphatic 
distribution

• Lymphocytic infiltrate and/or granuloma in 
the lung

Schussler, E., et al. 2016. JACI Pract 4:1039-1052.

A distinct clinic-radio-pathological 

interstitial lung disease

Bang, T.J., et al. 2018. J Thorac Imaging 33:377-383.

Bouvry, D., et al. 2013. Eur Respir J 41:115-122.

Gregersen, S., et al. 2010. Ann allergy, asthma imm 104:503-510.

Hurst, J.R., et al. 2017. JACI Pract 5:938-945.

Maglione, P.J., et al. 2014. JACI 133:535-542.

Maglione, P.J., et al. 2015. JACI  Pract 3:941-950.

Mannina, A., et al. 2016.. Ann Am Thorac Soc 13:1042-1049.

Prasse, A., et al. 2013. Curr Opin Pulm Med 19:503-509.



Clinical risk factors
• Granulomas in other tissues
• Hepatosplenomegaly
• Lymphadenopathy
• Nodular regenerative 

hyperplasia of liver (NRH)
• Autoimmune hemolytic 

anemia
• Immune thrombocytopenic 

purpura
• Polyarthritis

Mannina, A., et al. 2016. Ann Am Thorac Soc 13:1042-1049.

Chase, N.M., et al. 2013. J Clin Immunol 33:30-39.
Hartono, S., et al. 2017. Ann allergy, asthma & imm 118:614-620.
Mannina, et al. 2016. Ann Am Thorac Soc 13:1042-1049.



Immunologic and genetic risk factors

• ⇧ TNF, INF-g, IgM, STAT1, BAFF

• ⇩ Switched-memory B cells.
• TACI, CTLA4, LRBA, STAT3 and 

PI3KD.

Maglione, P.J., et al. 2019. JCI Insight 4:5

Gregersen, S., et al. 2010. Ann allergy, asthma & imm 104:503-510.
Mannina, et al. 2016. Ann Am Thorac Soc 13:1042-1049.
Schussler, E., et al. 2016. JACI Pract 4:1039-1052.



CVID in Oslo – 243 patients in register

GLILD radiology
No GLILD radiology

212

31



Oslo study – diagnosis

 

Major  
 Typical radiology 
 Typical histopathology on lung biopsy/thoracic lymph node 
 Reduced/decrease of DLCO/FVC 
 Exertional dyspnea 
 Negative microbiologic analyses of BAL-F 
Minor  
 Splenomegaly 
 Immune cytopenias 
 Elevated IgM 
 Low IgA 
 Low switched memory B-cells 
 Increased CD21Low B-cells 
 Granulomatous lesions in other tissue 
 Generalized lymphadenopathy 
 Genetics associated with interstitial lung disease 



Classification



Results
• 3 definitive
• 17 probable

• 16 without biopsy
• 8 possible

• All without biopsy
• 3 not substantiated

• No BAL
• 14 patients >5 minor criteria

Major Minor



Discussion 
– can we diagnose without biopsy?

• Radiological findings not considered sufficient to avoid biopsy
• Diagnosis based on surgical biopsy vs radiology alone same course
• Several studies used radiologic diagnosis only

Mannina, et al. 2016. Ann Am Thorac Soc 13:1042-1049.

Hartono, S., et al. 2017. Ann allergy, asthma & imm 118:614-620
Hurst, J.R., et al. 2017. JACI Pract 5:938-945.

Maglione, P.J., et al. 2015. JACI  Pract 3:941-950.
Limsuwat, C., et al. 2018.. Chest 154:e27-e30.



Oslo study – radiology and PET-CT

• 32 CVID patients with radiologic 
features of GLILD

• Stable vs progressive disease
• Decline in FVC > 10 p.p.
• Decline in DLCO > 15 p.p.
• FVC <50%
• DLCO <40%

• Effect of rituximab treatment

Fraz MSA, et al. Front Imm. January 2021 | Volume 11 | Article 617985 

Co-Existing Non-Infectious Complications
The majority of GLILD patients had splenomegaly (91%) and
lymphadenopathy (94%). Also, a considerable proportion had
had autoimmune cytopenias (38%), 25% had liver disease with
biopsy veri!ed nodular regenerative hyperplasia (NRH), 44%
had biopsy veri!ed CVID associated enteropathy, and 38% had
granulomas in other tissue. We found no difference in the
prevalence of co-existing non-infectious complications between
the stable and the progressive GLILD group.

Immunological Parameters
The median fraction of class-switched B-cells and plasmablasts
in our total GLILD-cohort were 0.8% (normal range 4.3–
23.0%), and 0.0% (normal range 0.3–5.1%), respectively
(Table 2). The median fraction of CD21low B-cells was 19.1%
(normal range 1.2–9.4%). Four patients had a fraction of class-
switched B-cells > 70% of lower limit of normal range. Patients
were overall adequately substituted with immunoglobulins with
median serum IgG concentration at 8.75 g/L. Twenty-seven of
the 32 patients had not detectable levels of IgA. There were no
differences in T- or B-cell subpopulation proportions, nor
differences in IgG-, IgA-, or IgM-levels between the stable
and progressive GLILD group. Also, the change in IgM-
levels from the time point of the !rst PFT performed at our

center to the last, or the last before GLILD directed therapy in
patients receiving this, was not signi!cantly different in the
two groups.

CT Findings
The most recent CT in each patient (in patients receiving
rituximab the most recent CT prior to treatment) was scored.
Traction bronchiectasis had the highest overall score of the
prede!ned pathological radiological features, while interlobular
septal thickening, ground glass opacities and peribronchovascular
interstitial thickening were also frequent !ndings (Figure 2A).
ILD-related pathology was present in all lobes and segments, with
signi!cantly lower scores in some of the apical segments as
compared to basal segments (Figure 2B).

Comparing patients with stable and progressive clinical
disease, we found a signi!cantly greater total pulmonary CT
pathology in the group with progressive disease, most notably
interlobular septal thickening (Figure 3, Supplementary Figure
1). Patients with progressive disease also had signi!cantly higher
score of traction bronchiectasis associated with interstitial lung
disease than patients with stable disease. In addition, patients
with progressive disease had increased features of overall
pulmonary CT pathology in all lobes compared to patients
with stable disease (Figure 2C). In contrast, we could not

TABLE 1 | Patient characteristics.

All patients (n = 32) Stable disease (n = 13) Progressive disease (n=19) p-value*

Age (years)** 48 (37–59) 44 (37–56) 51 (39–61) 0.274
Female sex, n (%) 17 (53) 5 (39) 12 (63) 0.169
Known monogenic defect,*** n (%) 4 (13) 2 (15) 2 (11) 0.683
Coexisting obstructive lung disease, n (%) 4 (13) 1 (8) 3 (16) 0.496
History of smoking, n (%) 6 (19) 2 (15) 4 (21) 0.687
First DLCO at our clinic (% of predicted)** 77 (65–85) 81 (65–85) 75 (67–83) 0.828
First FVC at our clinic (% of predicted)** 96 (75–105) 99 (90–109) 82 (69–105) 0.172
Follow-up time (months)** 123 (40–156) 73 (15–74) 142 (59–157) 0.033
Other non-infectious complications
Lymphadenopathy, n (%) 30 (94) 11 (85) 19 (100) 0.077
Splenomegaly, n (%) 29 (91) 12 (92) 17 (90) 0.787
CVID associated enteropathy, n (%) 14 (44) 5 (39) 9 (47) 0.618
Autoimmune cytopenia, n (%) 12 (38) 6 (46) 6 (32) 0.403
Granulomas in other tissue, n (%) 12 (38) 5 (39) 7 (37) 0.926
NRH in liver, n (%) 8 (25) 3 (23) 5 (26) 0.835
Immunoglobulin substitution form§

IVIG, n (%) 11 (34) 2 (15) 9 (47) 0.061
SCIG, n (%) 18 (56) 7 (54) 11 (58) 0.821
fSCIG, n (%) 5 (16) 3 (23) 2 (11) 0.337
Immunomodulatory treatment for GLILD
Any treatment (%) 12 (38) 2 (15) 10 (53) 0.033
Rituximab (%) 8 (25) 1 (8) 7 (37) 0.034
Corticosteroids (%) 8 (25) 2 (15) 6 (32) 0.300
Azathioprine (%) 7 (22) 0 (0) 7 (37) 0.013
Abatacept (%) 1 (3) 0 (0) 1 (5) 0.401
Anti TNF agents (%) 1 (3) 0 (0) 1 (5) 0.401
Immunomodulatory treatment, other indications
Rituximab (%) 4 (13) 2 (15) 2 (11) 0.683
Corticosteroids (%) 15 (47) 7 (54) 8 (42) 0.513

*Stable and progressive disease compared.
**Median and interquartile range.
***Whole exome sequencing performed in 29/32 patients.
§IVIG, intravenous immunoglobulins; SCIG, subcutaneous immunoglobulins; fSCIG, fascilitated SCIG.
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CT findings in stable and progressive diasease
A

B

C

FIGURE 2 | Pathologic features on pulmonary CT scans in granulomatous-lymphocytic interstitial lung disease (GLILD) patients. Overall score for speci!c features in
all patients (A). Overall score of pathologic features in all pulmonary segments for all patients (B). Overall score of pathological features in single lobes in patients with
stable and progressive disease (C). RUL, right upper lobe; ML, middle lobe; RLL, right lower lobe; LUL, left upper lobe; LLL, left lower lobe. Median and interquartile
range. *p<0.05. **p<0.01. +traction bronchiectasis vs. ground glass opacities, nodules, consolidations, !bro-/peribronchovascular thickening. #superior vs. lateral.
§apicoposterior vs. inferolingual. $superior vs. posterior.

Fraz et al. CT and PET-CT in GLILD
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signi!cant reduction in overall pulmonary pathology after
rituximab treatment, and this improvement was present in all
lobes (Figure 6). Comparing the extent of the ILD speci!c
radiological features separately before and after treatment, with
the exception of interlobular septal thickening changes in each of
these were not signi!cant (changes in peribronchovascular
interstitial thickening and !brous peribronchovascular
interstitial thickening not shown) (Figure 6). Omitting data on
patients with possible monogenic disease did not signi!cantly
alter these !ndings (Supplementary Figure 6).

Three patients were evaluated with 18F-FDG PET/CT before
and after treatment with rituximab. There was a decline in
SUVmean, SUVmax, MLV, and TLG for all three patients after
treatment (Figure 4B, data on SUVmax not shown; Figure 7).

DISCUSSION

In this retrospective study of 32 CVID patients with GLILD, we
found that patients with clinical progression based on pulmonary
functional tests had a signi!cantly greater extent of ILD features on
thoracicCT, andmore prominent pulmonary in"ammation in 18F-
FDG PET/CT than those with stable clinical disease. Most notably,
patients with progressive clinical disease had a greater extent of
traction bronchiectasis and interlobular septal thickening.

In our cohort, 19 of 32 patients had progressive clinical
disease, comparable to another previously described cohort
(26). Progressive disease can be de!ned by an absolute decline

in pulmonary function but also by decline per time, and we have
used the former de!nition in our study. However, existing data
on non-invasive parameters associated with clinical disease
progression are scarce. Herein we show that the systematic
scoring of pulmonary pathology on CT scans and 18F-FDG
PET/CT characteristics could be important diagnostic tools
when evaluating disease progression and treatment response in
CVID patients with GLILD.

Histopathological features of GLILD may include features of
LIP and follicular bronchiolitis (4, 6). Typical CT !ndings of LIP
include ground-glass opacities, bronchovascular bundle
thickening (which is similar to peribronchovascular interstitial
thickening in our study), and mild interlobular septal thickening,
which are overlapping with the CT !ndings in our GLILD cohort
(5, 11, 27). Several GLILD patients had architectural remodeling
with traction bronchiectasis, which is a typical !nding in ILD
and, notably, the presence of this !nding was signi!cantly higher
in the patients with clinical progression of GLILD. Moreover,
interlobular septal thickening and traction bronchiectasis
discriminated most clearly between those with and without
clinical progression. In contrast, several other features of both
LIP and follicular bronchiolitis such as cysts, poorly de!ned
centrilobular nodules and small subpleural nodules, were
uncommon !ndings in our patients. Likewise, intralobular
reticular patterns and honeycombing typically seen in !brotic
non-speci!c interstitial pneumonia (NSIP) and unspeci!c
interstitial pneumonia (UIP) were not identi!ed. These
!ndings may suggest that ILD in CVID patients has other
characteristics, and potentially also represents different

FIGURE 3 | Pulmonary CT scans of patients with stable and progressive disease with score of all pathological features combined and score of speci!c features.
Median and interquartile range. *p < 0.05. **p < 0.01.
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Pulmonary function 

progressive disease, as well as evaluate therapeutic measures with
a quantitative analysis. In this study we focused on 18F-FDG
PET/CT imaging of the lungs only. However, a measurement of
the total in!ammatory burden, by total body FDG uptake in
these patients would be of interest, and subject for future studies.

In contrast to CT and FDG PET-CT, magnetic resonance
imaging (MRI) have the advantage of using non-ionizing
radiation but has not been systematically evaluated for follow-
up of interstitial lung disease (30).

Rituximab has emerged as a preferred second-line treatment
for GLILD in combination with immunomodulatory agents.
In this retrospective study we included nine patients that
were treated with rituximab. As others have reported, overall
pulmonary pathology on CT improved clearly after treatment
with rituximab (7, 14, 15, 17). There was a generalized pattern

of improvement in all lobes, but no change in speci"c
features reached statistical signi"cance, possibly due to low
number of patients treated. Furthermore, treatment with
rituximab alone or in combination with azathioprine or
mycophenolate has been shown to improve functional tests
such as FVC and DLCO (7, 13, 15–17). In our nine patients, we
did not "nd any signi"cant change in either DLCO or
FVC after rituximab treatment, but the subgroup of
four patients with a relatively preserved pre-treatment DLCO
(> 55% predicted), showed a greater annual increase in
percent predicted DLCO than the remaining "ve with lower
pre-treatment DLCO. This heterogeneity and the small
number of patients may explain the discrepancy between
changes in CT and PFT. The question of when to start
treatment of GLILD is dif"cult and unanswered, but this
observation argues for early initiation of treatment. However,
the small number of patients here does not allow for any
absolute conclusions.

Patients had similar levels of IgG after substitution and
comparable substitution regimens, suggesting that the mode of
immunoglobulin substitution has no major in!uence on GLILD
progression, even if it has been claimed that IVIG has
immunomodulatory properties that could be bene"cial in
in!ammatory complications of CVID.

Considering the lack of a universally accepted de"nition of
CVID, for the purpose of this study, we found it appropriate
to use a broad de"nition to include patients that we recognize,
monitor and treat as CVID with GLILD (2, 31). Four of the
patients in our cohort did not ful"ll the ESID 2019 de"nition
of smB-cells < 70% of lower limit of normal range (32). We
did not have documentation of poor vaccine antibody
response in these. All the patients in our cohort had low
levels of IgA, and the other “ESID 2019” criteria were met to
ful"l the diagnosis.

The present study has several limitations such as its
retrospective nature. The lack of longitudinal data on most of
the parameters, a low number of patients in the observational
rituximab sub-study and a relatively short follow-up time after
rituximab treatment are also important limitations. The follow-
up time was shorter in the stable group, limiting this study since
the de"nition of progression is partly dependent on observation
time. However, the fact that the age of the patients in the two
groups were similar, and that we also included patients with
pathological pulmonary function tests at "rst visit at our center
is a compensating factor. The data from the patients treated
with rituximab should be interpreted with caution based on the
low number of patients and the retrospective observational
design of the study. CT scans were evaluated qualitatively and
even if this were by independent experienced radiologists the
lack of quantitative analyses is a limitation of the study. The
lack of exercise tolerance test data, data on self-reported
dyspnea and frequency of airway infections in this cohort are
further limitations of this study. Four of the patients had
possible monogenic defects, including one patient with a
likely CTLA4-haploinsuf"ciency, but these were evenly
distributed in the two groups.

A

B

FIGURE 5 | Timeline of diffusion capacity of carbon monoxide (DLCO)
(A) and FVC (B) in nine individual granulomatous-lymphocytic interstitial lung
disease (GLILD)-patients treated with rituximab. Dotted line represents time of
!rst rituximab treatment. There was no signi!cant change after treatment in %
predicted DLCO or forced vital capacity (FVC). The four patients with a more
preserved pre-treatment DLCO with (> 55% of predicted) had a higher annual
rate of increase in percent predicted DLCO after treatment than the rest
(p=0.016).
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PET-CT after treatment with rituximab

progressive disease, thus complementing CT as a tool in the
evaluation of when to start treatment for GLILD. In our cohort,
treatment with rituximab was followed by a signi!cant improvement
in overall pulmonary CT pathology, while changes in pulmonary
function varied. GLILD remains a signi!cant clinical challenge, and
identifying factors contributing to disease progression and to clinical
improvement following treatment will be important to improve care
for these patients.
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FIGURE 7 | FDG PET/CT at baseline and 3–4 months after monotherapy with rituximab in a 37-year-old common variable immunode!ciency (CVID) patient with
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CT and PET-CT scores after treatment

CONCLUSION

In this study of 32 CVID-patients with radiological features
consistent with GLILD, we found that a majority of patients had
progressive disease de!ned by a decline in PFT results over time. We
found a signi!cantly higher overall CT pathology score in patients

with progressive GLILD compared to patients with stable GLILD,
with interlobular septal thickening and traction bronchiectasis as the
most prominent !ndings. Patients with progressive disease
furthermore had signi!cantly higher SUVmean, MLV, and TLG
on FDG-PET/CT suggesting that this modality may be valuable for
identifying patients with active pulmonary in"ammation and

FIGURE 6 | Change in pathological features on pulmonary CT scans in granulomatous-lymphocytic interstitial lung disease (GLILD) patients before and after
treatment with rituximab. RUL, right upper lobe; ML, middle lobe; RLL, right lower lobe; LUL, left upper lobe; LLL, left lower lobe. Median and interquartile range.
*p < 0.05.
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pathophysiological mechanisms than ILD in patients without
underlying immunode!ciency. However, these important issues
will have to be studied in larger prospective cohorts of CVID
patients with GLILD.

Previous data on the use of 18F-FDG PET/CT in evaluating
GLILD in CVID patients are scarce, but our data suggest that this
could be a valuable tool in the management of GLILD. Indeed,
our data showed a signi!cantly higher SUVmean, MLV, and
TLG in patients with progressive disease. The SUVmean and
volume based MLV and TLG have recently shown to be better

prognostic indicators than SUVmax in several studies (28, 29).
SUVmax represents the value from one single voxel and does not
quantify the total in"ammatory burden such as SUVmean, MLV,
and TLG (25). Furthermore, a single SUVmax measurement can
be unreliable, especially when glucose uptake is heterogeneous
and the disease is systemic with multiple lesions such as in
GLILD. Thus, SUVmean, MLV, and TLG can provide sensitive
and speci!c values that give insight to the stage and progression
of the disease. 18F-FDG PET/CT could therefore be used to
identify patients with active pulmonary in"ammation and

A

B

FIGURE 4 | FDG PET-CT in patients with stable and progressive disease as evaluated by SUVmean, SUVmax, metabolic lung volume (MLV), and total lung
glycolysis (TLG) (n=17) (A). SUVmean, MLV, and TLG in patients before and after treatment with rituximab (n=3) (B). *p < 0.05.
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Nordic GLILD – participating centres
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2. HYPOTHESES, AIMS AND OBJECTIVES 
We hypothesize that monocytes and alveolar macrophages play a crucial role in the 
pathogenesis of GLILD providing important therapeutic targets with implications also for 
other forms of ILD. Our main aim is to elucidate the molecular mechanisms in the 
monocyte/macrophage-driven GLILD pathogenesis. 
 
The main aim will be reached through the following objectives organized in three work 
packages (WPs):  

WP1. Characterize the prevalence and clinical characteristics of GLILD, and study 
biomarkers of monocyte/macrophage activation in a Nordic cohort of CVID patients. 
WP2. Characterize alveolar macrophages and monocytes in CVID-patients with and 
without GLILD. 
WP3. Effect of immunomodulating therapy on alveolar macrophages and monocytes in 
CVID patients with GLILD. 

3. PROJECT METHODOLOGY 
3.1 Project arrangements, method selection and analyses 
3.1.1 Patients and controls 
Patients with CVID will primarily be recruited from the Section of Clinical Immunology and 
Infectious Diseases (SCIID), Oslo University Hospital (OUH), Rikshospitalet (n»120) 
representing a large CVID cohort, also compared to other international centers. The CVID 
cohort is well characterized clinically, radiologically and immunologically. A large number of 
prospectively collected serum/plasma samples (n»120) and stored leukocyte subpopulations 
(n»60) are available for the identification of new biomarkers and mediators of disease. We 
will use both healthy volunteers and CVID patients without GLILD, including those with 
bronchiectasis only, as controls for sampling of blood and alveolar macrophages.  

We have established the first Nordic multi-center study within the field of primary 
immunodeficiencies to recruit CVID patients with and without GLILD (Table 1). This will 
substantially increase our patient cohort to approximately 500, which is among the largest 
cohorts studied in this field. 
 
3.1.2 Analyses and methods 
Our groups/collaborators have extensive experience in the following methods relevant to this 
project: (i) Measuring inflammatory markers in large sample collections in serum/ plasma 
(high-throughput enzyme immunoassays on a robot platform, multiplex); (ii) Characterization 

Table 1. Participating Nordic centers with principal investigators and available resources. + = all or majority of patients. 
(+) = some patients. 

 

Copenhagen Gothenburg Helsinki Oslo Oulo Skåne Stockholm

Principal investigator J Helweg-Larsen V Friman T Martelius B Fevang T Hautala B 
Ljungström

P Bergman

Affiliaton Copenhagen 
University 
Hospital

Sahlgrenska
University 
Hospital

Helsinki 
University 
Hospital

Oslo 
University 
Hospital

Oulo
University 
Hospital

Skåne
University 
Hospital

Karolinska 
University 
Hospital

CVID-patients 100 50 120 120 50 40 90

Clinical features, 
immunology, radiology

+ + + + + + +

Genetic screening (+) (+) + + + (+) +

Stored blood samples (+) + (+) + + + (+)
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Nordic GLILD –
diagnostic checklist

CHECKLIST FOR DIAGNOSTIC WORK-UP  
GLILD IN CVID 

 
Center/Doctor Patient ID 
  

 
Examinations and tests 

 
Strongly suggested procedures in bold, suggested procedures in normal font. 

 Status Date 

Imaging   

• HRCT lung   

• PET-CT torso   

• Echocardiography   
   

Bronchoscopy   

• Biopsy   

• Lavage fluid for microbial analyses: 
aerob/ anaerob/ mycobacteria/ fungi 
cultivation, resp virus-PCR, 
Pneumocystis-PCR  

  

• Lavage fluid for microbial analyses: 
Aspergillus-PCR, CMV-PCR, EBV-PCR 

  

• Lavage fluid for immunophenotyping   

• Lavage fluid for biobanking 
(supernatant/cell pellet) 

  

   
Other pulmonary tests   

• Spirometry with gas diffusion test   

• Exercise testing with O2-saturation   

• Body-box test   

• Symptomatic questionnaire   
 
 
 
 
 

Blood samples   

• Regular: hemoglobin, thrombocytes, 
leukocytes w/diff, ALP, GT, ALAT, 
creatinin, imm globulins, b2-
microglobulin 

  

• Inflammatory markers (CRP, ferritin, 
sIL2R) 

  

• Cardiac markers (pro-BNP, Trop T)   

• Immunophenotyping   

• Microbiology (CMV-PCR, EBV-PCR)   

• Serum/plasma for biobanking   

• Genetic testing - immunodeficiency 
panel 

  

Strongly suggested procedures in bold, suggested procedures in normal font. 



Nordic GLILD – diagnosis and indication

• Genetic testing for monogenic immunodeficiencies should be performed as some 
primary immunodeficiencies have a particularly high frequency of interstitial lung 
disease, and require specific treatment (e.g. CTLA4-haploinsufficiency and LRBA-
deficiency).

• The indication for treatment of GLILD rests on the following features:
• Clinical. Progressive decline in pulmonary function is the main factor
• Radiological. Signs of active pulmonary inflammation with reversible parenchymal manifestations
• Abscence of microbial infection.

• In addition the following features will support treatment
• Optimized immunoglobulin treatment
• Immunological characteristics and signs of systemic inflammation.



Nordic GLILD – suggested treatment

We recommend that patients with CVID where an indication for treatment of GLILD has 
been found receive the following treatment:

• Prednisolone 1 mg/kg/day tapered to 0,1 mg/kg/day(max 7,5 mg/day)
or

• Rituximab 1 g iv, repeat after 2 weeks, 6 months and 12 months

First line treatment should be continued for at least 6 months before changing regimen.

Patients should be evaluated with pulmonary function tests and pulmonary CT scan 3-6 
months after initiating treatment.
Treatment failure is defined as continued decline in pulmonary function or active 
inflammatory features on pulmonary CT-scan after 6-12 months treatment



Summarizing



Acknowledgements

Section of clinical immunology and 
infectious disease
• Mai S A Fraz
• Ingvild Nordøy
• Silje Fjellgård Jørgensen
• Magnhild Eide Macpherson
• Pål Aukrust

Department of Radiology
• Trond Mogens Aaløkken
• Natasha Moe

Department of Respiratory Medicine
• Are Martin Holm


