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CASE REPORT

Successful treatment of severe interstitial 
pneumonia by removal of circulating 
autoantibodies: a case series
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Josef Hermann3, Yannick Allanore6 and Horst Olschewski2

Abstract 

Background: There is only limited clinical data on the benefit of intense immunosuppression in patients with severe 
interstitial pneumonia associated with autoimmune features or new‑onset connective tissue disease.

Case presentation: We here report a series of three consecutive patients suffering from severe interstitial lung dis‑
ease necessitating endotracheal intubation and mechanical ventilation. The first two patients fulfilled many diagnos‑
tic criteria for new‑onset antisynthetase syndrome, the third patient for systemic lupus erythematosus. We decided 
to implement aggressive immunosuppressive strategies in these critically‑ill patients including therapeutic plasma 
exchange, immunoadsorption, cyclophosphamide and rituximab. All three patients improved from respiratory failure, 
were successfully weaned from the respirator, and eventually dismissed from hospital with ongoing immunosuppres‑
sive therapy.

Conclusion: Patients suffering from severe connective tissue disease‑associated interstitial lung disease and respira‑
tory failure may benefit from an aggressive immunosuppressive regimen and extracorporeal blood purification with 
rapid reduction of circulating autoantibodies. The impressive clinical responses in this small case series warrant a 
controlled clinical trial.
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Background
Currently there are no randomized controlled trials or 
case–control studies suggesting the efficacy or safety of 
immunosuppressive agents in patients with interstitial 
pneumonia with autoimmune features or patients suf-
fering from antisynthetase syndrome [1–7]. We pre-
sent a series of three consecutive critically-ill patients, 
who developed severe respiratory failure necessitating 
endotracheal intubation and mechanical ventilation. All 
three patients survived their critically illness indicating 

that our aggressive immunosuppressive strategy aiming 
at a rapid reduction of circulating autoantibodies might 
have saved their life.

Case presentation
Patient 1
This 60-year-old male had progressive dyspnea for 
4 weeks, general weakness, and involuntary loss of ten kg 
body weight over the last months. His past medical his-
tory was largely unremarkable. He had received caspo-
fungin (70  mg o.d.) medication over the last 3  weeks 
without any clinical improvement. This medication was 
initiated because of a positive PCR result for Pneumo-
cystis jirovecii in the bronchial lavage fluid, which was 
obtained during an outpatient bronchoscopy performed 
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26  days ahead of the admission to hospital. In parallel, 
the serum levels of beta-d-glucan had been elevated to 
219 pg/ml (normal range < 80 pg/ml). He had a full time 
job as electrician and had worked with mineral wool for 
the last six months. In the initial clinical examination, 
there were rales on both lungs and elevated tempera-
tures up to 37.4 °C, but neither myopathy nor other signs 
of connective tissue disease. Chest computed tomogra-
phy scan on day 2 (Fig.  1a) showed bilateral interstitial 
lung disease with mainly axial distribution, subpleural 
consolidations and no honeycombing, as they typically 
occur in connective tissue disease-associated interstitial 
lung disease [8]. The laboratory analysis revealed elevated 
PL-12 antibody titers of 110 U/mL and anti-Ro52 titers 
of 26 U/mL (normal for both < 10) suggestive of antisyn-
thetase syndrome, but no elevations of creatine kinase 
and no mechanics hands. The patient received predniso-
lone (1 mg/kg body weight o.d.). Unfortunately, dyspnea, 
and hypoxia continued to worsen and infiltrates in chest 
computed tomography scan on day 10 showed severe 
deterioration (Fig. 1b). The patient developed progressive 

respiratory failure necessitating non-invasive mechani-
cal ventilation and finally endotracheal intubation. The 
control PCR from the bronchial lavage fluid performed 
immediately after the endotracheal intubation was nega-
tive for Pneumocystis jirovecii, and beta-D-glucan serum 
levels were in the normal range, thus essentially exclud-
ing an ongoing infection with Pneumocystis jirovecii. Due 
to the rapid clinical deterioration, we decided to imple-
ment an aggressive immunosuppressive therapy includ-
ing removal of circulating autoantibodies by means of 
a series of plasma exchange treatments followed by a 
long-term immunosuppression with cyclosporin A. We 
calculated the plasma volume from height, weight and 
hematocrit, and used fresh frozen plasma as replacement 
fluid. As the patient developed a transfusion-related 
acute lung injury after the second plasma exchange ther-
apy, we switched from plasma exchange treatment to 
daily immunoadsorption and aimed in parallel for cyclo-
sporin A blood levels of 100–200  ng/mL. We used the 
peptide GAM as sorbent to specifically remove immuno-
globulins G [9]. Under this immunosuppressive regime 

Fig. 1 Patient 1. Chest computed tomography scan showing interstitial pneumonia on day 2 (a) and day 10 (b) with mainly axial distribution, 
subpleural consolidations and no honeycombing. Improvement in the chest computed tomography scan on day 37 (c). There was a close temporal 
association of the initiation of therapeutic plasma exchange on day 14 (blue arrow), and the nine immunoadsorptions (green arrows from day 19 
until day 30) with recovery of oxygenation index (closed squares) (d)
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with a series of nine immunoadsorptions and concomi-
tant T-cell inhibition with cyclosporine A, the patient 
gradually improved, was extubated after six days, and dis-
charged from the intensive care unit with clear regression 
of interstitial pneumonia in the computed tomography 
scan on day 37 (Fig. 1c). There was a close temporal asso-
ciation of initiation of immunosuppression with recovery 
of oxygenation index (Fig. 1d). We regularly screened the 
patient for viral superinfections. On the day of admis-
sion to the ICU and during the previous weeks, there was 
no sign for a reactivation of cytomegalic virus infection 
neither in blood nor in bronchial lavage fluid. However, 
we found slightly elevated titers for cytomegalic virus in 
blood (460 copies/ml) on day 22, when the patient was 
successfully weaned from the respirator. Six days later 
and after the initiation of sulfametrol/trimethoprim and 
ganciclovir therapy (5 mg/kg body weight o.d.), cytomeg-
alic virus was no longer detectable. The patient was dis-
missed from hospital after 56 days with long-term oxygen 
therapy of 2L/min for at least 16  h/day. The follow-up 
controls after 6, and 12 months showed a stable disease 
with low anti-PL12 antibody titers (34–45 U/mL) under 
ongoing immunosuppressive therapy with prednisolone 
and cyclosporine A. Prednisolone and long-term oxygen 
therapy were both terminated after 12 months.

Patient 2
This 59-year-old male patient suffered from progressive 
dyspnea, cough without expectorations, and symmetric 
proximal muscular weakness for 2  weeks. His medical 
history was unremarkable. He had a full time job as met-
alworker and took no premedication. A few days before 
admission, he experienced pain in the small joints of 
hands and feet. The initial clinical examination revealed 
rales on both lungs and fever up to 38.3  °C. The wrists 
and finger joints were not swollen. Chest x-ray showed 
bilateral infiltrates, and laboratory analysis revealed ele-
vated creatinine kinase blood levels of 4822  U/L (nor-
mal < 170  U/L), and positive anti-Jo-1 antibody titers of 
80 U/mL and anti-Ro52 titers of 104 U/mL (normal for 
both < 10  U/mL) suggestive of antisynthetase syndrome. 
The patient received prednisolone therapy (1  mg/kg 
body weight o.d.), low-dose cyclosporine A (50 mg t.d.), 
and intravenous immunoglobulins (0.4 g/kg body weight 
o.d.). Both dyspnea and radiological features rapidly 
worsened under this treatment as shown by the dramatic 
deterioration in the chest computed tomography scan on 
day 17 (Fig. 2a) which revealed dense and partly consoli-
dated interstitial pneumonia with mainly subpleural con-
solidations, fine reticular pattern and no honeycombing. 
After 18 days in hospital, the patient was transferred to 
the intensive care unit where immediate intubation and 
mechanical ventilation was necessary. As we did not find 

any clue for opportunistic infections in the extensive 
microbiological workup of blood and bronchial lavage 
samples and the chest computed tomography scan on 
day 28 showed extensive progression of disease (Fig. 2b), 
we decided to implement removal of circulating autoan-
tibodies and an aggressive immunosuppressive therapy 
including a series of five plasma exchange treatments 
followed by rituximab (1000 mg) and cyclophosphamide 
(10 mg/kg body weight) infusions on day 28. We termi-
nated the initial low-dose cyclosporine A treatment. As 
the patient improved functionally and morphologically in 
the computed tomography scan of the lungs, we repeated 
the infusion with rituximab and cyclophosphamide after 
2 weeks. The patient was extubated on day 48. The chest 
computed tomography scan on day 71 showed com-
plete resolution of the interstitial pneumonia (Fig.  2c). 
There was a close temporal association of the initiation 
of immunosuppressive treatment and functional recov-
ery of oxygenation index (Fig.  2d). The patient was dis-
charged from hospital on day 78 with long-term oxygen 
therapy of 2L/min > 16  h/day. The follow-up controls 
after two months showed a stable disease without any 
need of long-term oxygen therapy, low anti-Jo-1 antibody 
titers (25  U/mL) and low anti-Ro52 antibody titers (26 
U/mL) under ongoing immunosuppressive therapy with 
rituximab and prednisolone.

Patient 3
This 60-year-old male had suffered from progressive 
dyspnea over the last two years. He had retired from 
work as a pavior at the age of 59  years. In the initial 
clinical examination, there were rales over the lungs, 
and indolent erythematous plaques in the face, that had 
exacerbated after exposure to sunlight. Chest computed 
tomography on day 2 showed lung emphysema with 
mainly subpleural interstitial consolidations (Fig.  3a). 
Laboratory analysis revealed positive fine-speckled anti-
nuclear antibodies with a titer of 1:1280 and anti-Ro60 
antibodies of 17 U/mL (normal < 10 U/mL). Despite non-
invasive ventilation and escalation of the prednisolone 
therapy to 1 mg/kg body weight o.d., the patient rapidly 
deteriorated and was intubated on day 8 due to hyper-
capnic respiratory failure. We tried to wean the patient 
from the respirator after seven days, but had to re-intu-
bate him on day 18 due to a hypercapnic weaning failure 
(Fig. 3b). The patient was finally extubated on day 24. As 
the patient did not substantially improve under predni-
solone treatment (1  mg/kg body weight o.d.), we esca-
lated immunosuppressive therapy by giving an infusion 
of cyclophosphamide on day 43 (500 mg every 4 weeks). 
The patient slowly improved under this immunosuppres-
sive treatment regime (Fig.  3c). After 55  days, he was 
dismissed from hospital with long-term oxygen therapy 
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of 2L/min > 16  h/day. The follow-up controls showed 
reduced requirement of long-term oxygen therapy, low 
anti-nuclear antibody titers (1:160), and no interstitial 
pneumonia in the control chest tomography scan after 
15  months under ongoing immunosuppressive therapy 
with mycophenolate mofetil (1000 mg t.d.) and predniso-
lone (Fig. 3d).

Discussion and conclusions
We report of three consecutive patients suffering from 
connective tissue disease-associated interstitial lung dis-
ease and severe respiratory failure in a desperate situation 
who obviously benefited from aggressive immunosup-
pressive regimens. The clinical responses were evident 
in sequential computed tomography scans, in the func-
tional recovery as given by blood gas analyses, and by the 
physical status of the patients. All of them recovered to a 
status similar to the time before exacerbation of their dis-
ease. Interestingly, disease activity was closely correlated 
with autoantibody titers in all patients. In the cases with 

features of antisynthetase syndrome, we aimed to remove 
autoantibodies from the blood as quickly as possible 
using plasmapheresis and/or immunoadsorption.

Of course, this small dataset does not allow mak-
ing therapy recommendations. However, the clinical 
responses were so impressive that we decided to report 
it to the community. Our previous success rate in similar 
patients where we did not apply such aggressive therapy 
had been quite poor. Therefore, this series of consecutive 
successful cases adds further evidence to similar previous 
reports and suggests that in special clinical constellations 
only removal of circulating autoantibodies may provide a 
realistic chance for success [10–12].

Treatments such as plasma exchange, immunoadsorp-
tion, and cyclophosphamide with rituximab or cyclo-
sporine A could be considered in similar cases of severe 
progressive interstitial lung diseases with no response 
to corticosteroid treatment, particularly in patients with 
antisynthetase syndrome. Our case series also shows 
that discrimination between interstitial pneumonia with 

Fig. 2 Patient 2. Chest computed tomography showing progressive interstitial pneumonia on day 17 (a) and day 28 (b) with dense and partly 
consolidated infiltrates, fine reticular pattern and no honeycombing. Dramatic improvement in the chest computed tomography scan on 
day 71 (c). There was a close temporal association of the initiation of therapeutic plasma exchange on day 24 (blue arrow), and the infusion of 
cyclophosphamide (red arrow) and rituximab (violet arrow) on day 28 and 42 with recovery of oxygenation index (closed squares) (d)
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autoimmune features and interstitial lung disease due 
to new-onset connective tissue disease may be difficult. 
However, such discrimination seems to have limited 
therapeutic implications in critically-ill patients.

Interestingly all three consecutive cases were males 
around 60 years of age who had been very active in their 
job as craftsmen and in two cases had not had any signs 
and symptoms of disease until few weeks before decom-
pensation. Maybe this constellation is associated with a 
higher success rate for aggressive therapy than other clin-
ical constellations. On the other hand, two of our patients 
had elevated titers of anti-Ro-52 antibodies, which con-
stitutes a potential risk marker for worse pulmonary out-
comes in interstitial lung disease [13, 14].

Our experience warrants a controlled clinical trial 
testing the safety and efficacy of removal of circulat-
ing autoantibodies in patients suffering from connective 
tissue disease-associated interstitial lung disease with 
severe respiratory failure.

Acknowledgements
Not applicable.

Authors’ contributions
PE and HO analysed the data and wrote the manuscript. HF, GS, FF, KE, ET JH 
and YA critically revised the manuscript for important intellectual content. 
All authors approved the final version of the manuscript and agreed to be 
accountable for all aspects related to accuracy and integrity of the work. All 
authors read and approved the final manuscript.

Funding
There was no financial support and no funding.

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Ethics approval and consent to participate
The Institutional Review Board of the Medical University of Graz approved 
this clinical study (EK‑Nr.: 31‑273 ex 18/19). Written informed consent was 
obtained from all three patients.

Consent for publication
Written informed consent was obtained from all three patients for publication 
of this case report.

Fig. 3 Patient 3. Chest computed tomography showing interstitial pneumonia on day 2 (a), day 15 (b). Immunosuppression with 
cyclophosphamide (red arrow) was initiated on day 43, causing impressive clinical improvement. A control chest computed tomography was 
performed after 15 months (c). There was a close temporal association of the initiation of cyclophosphamide (red arrow) on day 43 with recovery of 
oxygenation index (d)



Page 6 of 6Eller et al. BMC Pulm Med           (2021) 21:13 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Competing interests
The authors declare that they have no competing interests.

Author details
1 Intensive Care Unit, Department of Internal Medicine, Medical University 
Graz, Auenbruggerplatz 15, 8036 Graz, Austria. 2 Division of Pulmonology, 
Department of Internal Medicine, Medical University of Graz, Graz, Austria. 
3 Division of Rheumatology, Department of Internal Medicine, Medical Uni‑
versity of Graz, Graz, Austria. 4 Division of Nephrology, Department of Internal 
Medicine, Medical University of Graz, Graz, Austria. 5 Department of Radiology, 
Medical University of Graz, Graz, Austria. 6 Université Rheumatology A Depart‑
ment, Cochin Hospital, Paris Descartes University, Paris, France. 

Received: 5 October 2020   Accepted: 20 December 2020

References
 1. Wilfong EM, Lentz RJ, Guttentag A, Tolle JJ, Johnson JE, Kropski JA, et al. 

Interstitial pneumonia with autoimmune features: an emerging chal‑
lenge at the intersection of rheumatology and pulmonology. Arthritis 
Rheumatol. 2018. https ://doi.org/10.1002/art.40679 .

 2. Graney BA, Fischer A. Interstitial pneumonia with autoimmune features. 
Ann Am Thorac Soc. 2019. https ://doi.org/10.1513/Annal sATS.20180 
8‑565CM E.

 3. Castañeda S, Cavagna L, González‑Gay MA, American and European 
Network of Antisynthetase Syndrome Collaborative Group. Considera‑
tion of antisynthetase syndrome features in classifying patients as having 
idiopathic inflammatory myopathy: comment on the article by Lundberg 
et al. Arthritis Rheumatol. 2018. https ://doi.org/10.1002/art.40478 .

 4. Castañeda S, Cavagna L, González‑Gay MA. New criteria needed for 
antisynthetase syndrome. JAMA Neurol. 2018. https ://doi.org/10.1001/
jaman eurol .2017.3872.

 5. Cavagna L, Castañeda S, Sciré C, Gonzalez‑Gay MA, AENEAS Collabora‑
tive Group Members. Antisynthetase syndrome or what else? Different 
perspectives indicate the need for new classification criteria. Ann Rheum 
Dis. 2018. https ://doi.org/10.1136/annrh eumdi s‑2017‑21236 8.

 6. Novikov P, Shchegoleva E, Akulkina L, Bulanov N, Vinogradova E, Moiseev 
S. Diagnostic pitfalls and treatment challenges in interstitial pneumonia 

with autoimmune features. Arthritis Rheumatol. 2019. https ://doi.
org/10.1002/art.40783 .

 7. Distler O, Highland KB, Gahlemann M, Azuma A, Fischer A, Mayes MD, 
et al. Nintedanib for systemic sclerosis‑associated interstitial lung disease. 
N Engl J Med. 2019. https ://doi.org/10.1056/NEJMo a1903 076.

 8. Rönspeck W, Brinckmann R, Egner R, Gebauer F, Winkler D, Jekow P, et al. 
Peptide based adsorbers for therapeutic immunoadsorption. Ther Apher 
Dial. 2003. https ://doi.org/10.1046/j.1526‑0968.2003.00017 .x.

 9. Debray MP, Borie R, Revel MP, Naccache JM, Khalil A, Toper C, et al. Inter‑
stitial lung disease in anti‑synthetase syndrome: initial and follow‑up CT 
findings. Eur J Radiol. 2015. https ://doi.org/10.1016/j.ejrad .2014.11.026.

 10. Lockwood CM, Rees AJ, Pearson TA, Evans DJ, Peters DK, Wilson CB. 
Immunosuppression and plasma‑exchange in the treatment of 
Goodpasture’s syndrome. Lancet. 1976. https ://doi.org/10.1016/s0140 
‑6736(76)93089 ‑0.

 11. Ning Y, Yang G, Sun Y, Chen S, Liu Y, Shi G. Efficiency of therapeutic 
plasma‑exchange in acute interstitial lung disease, associated with 
polymyositis/dermatomyositis resistant to glucocorticoids and immu‑
nosuppressive drugs: a retrospective study. Front Med. 2019. https ://doi.
org/10.3389/fmed.2019.00239 .

 12. Abe Y, Kusaoi M, Tada K, Yamaii K, Tamura N. Successful treatment of anti‑
MDA5 antibody‑positive refractory interstitial lung disease with plasma 
exchange therapy. Rheumatology. 2020. https ://doi.org/10.1093/rheum 
atolo gy/kez35 7.

 13. Sabbagh S, Pinal‑Fernandez I, Kishi T, Targoff IN, Miller FW, Rider LG, Mam‑
men AL, Childhood Myositis Heterogeneity Collaborative Study Group. 
Anti‑Ro52 autoantibodies are associated with interstitial lung disease and 
more severe disease in patients with juvenile myositis. Ann Rheum Dis. 
2019. https ://doi.org/10.1136/annrh eumdi s‑2018‑21500 4.

 14. Sclafani A, D’Silva KM, Little BP, Miloslavsky EM, Locascio JJ, Sharma A, 
Montesi SB. Presentations and outcomes of interstitial lung disease and 
the anti‑Ro52 autoantibody. Respir Res. 2019. https ://doi.org/10.1186/
s1293 1‑019‑1231‑7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1002/art.40679
https://doi.org/10.1513/AnnalsATS.201808-565CME
https://doi.org/10.1513/AnnalsATS.201808-565CME
https://doi.org/10.1002/art.40478
https://doi.org/10.1001/jamaneurol.2017.3872
https://doi.org/10.1001/jamaneurol.2017.3872
https://doi.org/10.1136/annrheumdis-2017-212368
https://doi.org/10.1002/art.40783
https://doi.org/10.1002/art.40783
https://doi.org/10.1056/NEJMoa1903076
https://doi.org/10.1046/j.1526-0968.2003.00017.x
https://doi.org/10.1016/j.ejrad.2014.11.026
https://doi.org/10.1016/s0140-6736(76)93089-0
https://doi.org/10.1016/s0140-6736(76)93089-0
https://doi.org/10.3389/fmed.2019.00239
https://doi.org/10.3389/fmed.2019.00239
https://doi.org/10.1093/rheumatology/kez357
https://doi.org/10.1093/rheumatology/kez357
https://doi.org/10.1136/annrheumdis-2018-215004
https://doi.org/10.1186/s12931-019-1231-7
https://doi.org/10.1186/s12931-019-1231-7

	Successful treatment of severe interstitial pneumonia by removal of circulating autoantibodies: a case series
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Background
	Case presentation
	Patient 1
	Patient 2
	Patient 3

	Discussion and conclusions
	Acknowledgements
	References


