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Tezepelumab improved chronic eosinophilic pneumonia in severe asthma patients with liver cirrhosis
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Systemic administration of corticosteroids is used in the treatment of chronic eosinophilic pneumonia (CEP). However, in patients with CEP as well as other comorbidities, the adverse effects of corticosteroids should be minimized as much as possible. A 71-year-old woman was presented with aggravating asthma with CEP and sinusitis, and she had uncompensated liver cirrhosis (LC) with a Child-Pugh score of 7. Initial treatment with a low dose of oral corticosteroids (OCSs) in combination with tezepelumab, an anti-thymic stromal lymphopoietin (TSLP) antibody, resulted in rapid improvement of asthma and CEP without deteriorating LC. Sinusitis also improved after ceasing OCS. This case suggested that tezepelumab may be useful as a treatment option for patients with CEP, especially those with liver dysfunction.
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1 Introduction

Asthma and chronic eosinophilic pneumonia (CEP) can be comorbid, and studies have shown that oral corticosteroids (OCSs) are successful in treating CEP (1). The metabolism of corticosteroids (CSs) in the liver is impaired in patients with severe liver cirrhosis (LC), and CS may further aggravate liver function and increase the risk of impaired consciousness by elevating the amount of circulating NH3 (2). Therefore, providing treatment without worsening liver function is a challenge for patients with LC. Herein, a patient presented with shortness of breath and progressive hypoxemia, which was caused by poorly controlled asthma with CEP, complicated by sinusitis and LC. Initial treatment with a low dose of OCS in combination with tezepelumab, an anti-thymic stromal lymphopoietin (TSLP) antibody, resulted in rapid improvement of asthma and CEP without deteriorating LC. Furthermore, sinusitis also improved after ceasing OCS. This is the first case report of a successful CEP treatment with tezepelumab. Considering that there was a report of successful biologic therapy without OCS for CEP (3), when CEP patients have LC, the initial induction may be conducted with biologics alone, and OCS can be added after assessing the response to biologics.



2 Case presentation

A 71-year-old woman was presented in our hospital with a 2-month history of productive cough, shortness of breath, and hypoxia to SpO2 of 92% in room air at a KT of 36.8°C. Auscultation revealed wheezing in both lungs. The respiratory symptoms were severe, presenting an asthma control test score of 6 points and a mean asthma control questionnaire score of 5.2 points. Laboratory examination revealed a normal leukocyte concentration of 5,800 cells/μL but an eosinophilia content of 1,200 cells/μL (20.7%) and reduced platelets (9.3 cells/μL), as well as 66% prothrombin activity and 3.3 g/dL of albumin. Liver enzymes were found in high concentrations, with 3.05 mg/dL of total bilirubin, 1.11 mg/dL of direct bilirubin, 1.94 mg/dL of indirect bilirubin, 158 U/L of alkaline phosphatase, and 43 μg/dL of NH3. Eosinophils in sputum were prominent, exhibiting an average of 10–20 cells/field of view, measured by optical microscopy at 200× magnification on five fields. Chest X-rays showed infiltration shadows in the right upper and lower lung fields, chest computed tomography (CT) revealed predominant bilateral infiltration shadows in the upper lobes, which extended to both lower lobes, and sinus CT showed bilateral sinusitis (Figures 1A–D,I). Spirometry indicated a severe obstruction with a forced expiratory volume in 1 s (FEV1) of 0.90 L/s and %FEV1 of 50.8%, and the fractional exhaled nitric oxide (FeNO) content was 91 ppb. The clinical diagnosis was CEP complicated by asthma, based on asthma-like symptoms, typical CEP shadows in the lungs, increased peripheral blood eosinophils, and prominent sputum eosinophils, as well as physical examination that revealed no collagen vascular disease (CVD) or rheumatoid arthritis. The patient had been sober for several years, but considering the uncompensated LC and a Child-Pugh score of 7, bronchoscopy was not performed because of the risk of coma following anesthesia (4). Treatment began with prednisolone (10 mg/day), inhaled fluticasone furoate/vilanterol (FF/VI, 200/25 μg/day), and tezepelumab (210 mg/month) (Figure 2). After 10 days, the asthma symptoms and chest XP markedly improved (Figure 1H), and after 1 month, the bilateral shadows disappeared (Figures 1E–G). Based on these improvements, the OCS dose was reduced to 3 mg/day. After 2 months of therapy, the asthma symptoms, pulmonary function, circulating eosinophils, and FeNO content markedly improved, but the NH3 content increased from 43 μg/dL before therapy to 75 μg/dL at 2 months (Figures 3A–F). The blood tests performed on the day of the first visit provided no findings suggestive of CVD. Thus, OCS was terminated at 2 months and FF/VI and tezepelumab were continued. One month after the cessation of OCS, NH3 was reduced to a baseline level of 43 μg/dL, and the other parameters and asthma symptoms remained under control, with no recurrence of CEP. At the same time, a marked improvement in sinusitis was observed (Figure 1J).
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FIGURE 1
 Chest X-ray (A) and chest CT (B–D) on the day of the first visit to the hospital. Bilateral ground-glass opacities in the upper lobes and bronchial wall thickening in the lower lobes. Chest X-ray on day 10 from starting therapy (H). Bilateral ground-glass opacities disappeared. Chest CT performed 1 month after starting therapy (E–G). Bilateral ground-glass opacities and bronchial wall thickening disappeared. Sinus CT on the day of the first visit to the hospital (I). Bilateral sinusitis exists in the maxillary sinus. Sinus CT 3 months after starting therapy (J). Bilateral sinusitis was improved.
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FIGURE 2
 Clinical course of therapy for the present case. Initial therapy was started (day 0) with the combination of oral corticosteroid (prednisolone, 10 mg/day), inhaled fluticasone furoate/vilanterol (FF/VI, 200/25 μg/day), and tezepelumab (210 mg/month). Prednisolone was administered at 10 mg/day for 10 days. Then, the dose was reduced to 8 mg/day and continued for 1 month before being reduced to 3 mg/day during the next month. Two months after starting treatment, prednisolone was discontinued, while FF/VI and tezepelumab were continued.
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FIGURE 3
 Clinical course of the parameters. (A) Asthma control test (ACT), (B) mean change from the baseline score of the asthma control questionnaire (ACQ-5), (C) forced expiratory volume in 1 s, (D) fractional exhaled nitric oxide (FeNO), (E) peripheral eosinophil count, and (F) NH3 in peripheral blood. Baseline: measured on day 0, before starting therapy.




3 Discussion

In the treatment of CEP, the recommended initial OCS dose is 0.5 mg/kg, and because the patient weighed 49.4 kg, 25 mg/day would usually be used (1). However, this case was complicated by uncompensated LC. In LC, CS metabolism is impaired, and OCS administration does more harm than good, worsening the liver function and increasing the risk of coma, infection, diabetes, and gastrointestinal bleeding due to varices from the esophagus to the stomach. Therefore, the starting dose of OCS was reduced, and biologics were used in combination. Previous reports of long-term safety with tezepelumab were limited to non-asthmatic pulmonary eosinophilia or high OCS user patients in some of the trials (5). The treatment of the patients in the study showed no effects on liver function and no change in liver enzymes (6). As a result, it is suggested that tezepelumab has a low risk of liver injury; therefore, tezepelumab was used herein.

In the future practice of this patient, careful attention should be given to the development of eosinophilic granulomatosis with polyangiitis (EGPA). This patient had nasal polyps and elevated eosinophils, but the myeloperoxidase–anti-neutrophil cytoplasmic antibody (MPO-ANCA) was negative. However, since ANCA-negative EGPA patients also exist (7), careful attention to the development of EGPA is warranted. In the present patient, currently, 5 months have passed since OCS cessation, but no development of EGPA has occurred under tezepelumab therapy.

In conclusion, tezepelumab may be a treatment option for CEP and have a rapid sparing effect on OCS, safely leading to a reduced risk of OCS, even in LC patients. Moreover, TSLP activates group 2 innate lymphoid cells in the liver, promoting liver fibrosis (8, 9). Blocking the function of TSLP may help mitigate the worsening of LC.



Data availability statement

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author.



Ethics statement

Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.



Author contributions

MI: Conceptualization, Data curation, Formal analysis, Investigation, Project administration, Visualization, Writing – original draft, Writing – review & editing. YS: Conceptualization, Data curation, Investigation, Project administration, Visualization, Writing – original draft, Writing – review & editing. YN: Writing – original draft, Writing – review & editing. HO: Writing – original draft, Writing – review & editing. AT: Writing – original draft, Writing – review & editing. SN: Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board member of Frontiers, at the time of submission. This had no impact on the peer review process and the final decision.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Amratia, DA, Viola, H, and Ioachimescu, OC. Glucocorticoid therapy in respiratory illness: bench to bedside. J Investig Med. (2022) 70:1662–80. doi: 10.1136/jim-2021-002161 

 2. Madsbad, S, Bjerregaard, B, Henriksen, JH, Juhl, E, and Kehlet, H. Impaired conversion of prednisone to prednisolone in patients with liver cirrhosis. Gut. (1980) 21:52–6. doi: 10.1136/gut.21.1.52 

 3. Izhakian, S, Pertzov, B, Rosengarten, D, and Kramer, MR. Successful treatment of acute relapse of chronic eosinophilic pneumonia with benralizumab and without corticosteroids: a case report. World J Clin Cases. (2022) 10:6105–9. doi: 10.12998/wjcc.v10.i18.6105 

 4. Tsai, HC, Lin, YC, Ko, CL, Lou, HY, Chen, TL, Tam, KW , et al. Propofol versus midazolam for upper gastrointestinal endoscopy in cirrhotic patients: a meta-analysis of randomized controlled trials. PLoS One. (2015) 10:e0117585. doi: 10.1371/journal.pone.0117585 

 5. Bethesda (MD): National Institute of Diabetes and Digestive and Kidney Diseases. LiverTox: Clinical and research information on drug-induced liver injury National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK) (2012).

 6. Menzies-Gow, A, Wechsler, ME, Brightling, CE, Korn, S, Corren, J, Israel, E , et al. DESTINATION study investigators. Long-term safety and efficacy of tezepelumab in people with severe, uncontrolled asthma (DESTINATION): a randomised, placebo-controlled extension study. Lancet Respir Med. (2023) 11:425–38. doi: 10.1016/S2213-2600(22)00492-1 

 7. Furuta, S, Iwamoto, T, and Nakajima, H. Update on eosinophilic granulomatosis with polyangiitis. Allergol Int. (2019) 68:430–6. doi: 10.1016/j.alit.2019.06.004

 8. Vannella, KM, Ramalingam, TR, Borthwick, LA, Barron, L, Hart, KM, Thompson, RW , et al. Combinatorial targeting of TSLP, IL-25, and IL-33 in type 2 cytokine-driven inflammation and fibrosis. Sci Transl Med. (2016) 8:337ra65. doi: 10.1126/scitranslmed.aaf1938 

 9. Forkel, M, Berglin, L, Kekäläinen, E, Carlsson, A, Svedin, E, Michaëlsson, J , et al. Composition and functionality of the intrahepatic innate lymphoid cell-compartment in human nonfibrotic and fibrotic livers. Eur J Immunol. (2017) 47:1280–94. doi: 10.1002/eji.201646890 


Copyright
 © 2024 Inaba, Shimizu, Nakamura, Okutomi, Takemasa and Niho. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fmed-11-1381261-g003.jpg
bd
©
3}

ACT ACQ-S FEV1
25 g tl) 25
20 g -
15 & 2 2
g w0 | “ 15
% 5 § 5 1
2
05
PR & 5
Q)
F A Baseline M M
D E ) F
FeNO Eosinophils NH;
100 1400 0
1200
80
o 1000 60 /\
2, 60 =
: 3 E
40 B 2
400 20
20 500
0 0 4
Baseline 1M 2M  3M «?‘& . o & N B S N





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Tezepelumab improved chronic eosinophilic pneumonia in severe asthma patients with liver cirrhosis



		1 Introduction



		2 Case presentation



		3 Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		References



















OPS/images/fmed-11-1381261-g001.jpg





OPS/images/fmed-11-1381261-g002.jpg
Tezepelumab (210mg)/month v v v
FE/VI (200/25pg)/day
Prednisolone/day

10mg/
day 8mg/day
3mg/day

%

Day0 Day 10 1 month 2 month 3 month





OPS/images/cover.jpg
& frontiers | Frontiers in Medicine

Tezepelumab improved chronic
eosinophilic pneumonia in severe
asthma patients with liver
cirrhosis












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Medicine






