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Case report: Eosinophilic pneumonia associated with vedolizumab therapy in a patient with ulcerative colitis
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Extraintestinal manifestations are common in patients with inflammatory bowel disease, while respiratory involvement is less common. Vedolizumab is a new class of anti-integrin biological agents approved for treating inflammatory bowel disease. In this report, we present the case of a 38-year-old patient with ulcerative colitis for 7 years who developed cough, fever, and pulmonary infiltrates after taking vedolizumab. There was a spontaneous improvement in clinical symptoms and radiological abnormalities after discontinuing vedolizumab and introducing steroids. Despite the rarity of vedolizumab-induced eosinophilic pneumonia, the case reports indicate that patients with unexplained respiratory symptoms that are taking vedolizumab should be fully contemplated.
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Introduction

Ulcerative Colitis (UC) is a chronic disease affecting the colon and rectum and usually results in diarrhea with blood and mucus discharge; it may cause structural damage to the intestines and disability. Conventional therapies include aminosalicylates, corticosteroids, and immune modulators (1). In patients who fail conventional maintenance therapy, biologic treatments such as anti-tumor necrosis factor (anti-TNF), anti-integrin antibodies, a biologic agent against the p40 subunit of interleukin-12/23, Janus kinase (JAK) inhibitor, and a sphingosine-1-phosphate (S1P)–receptor modulator are usually recommended (2, 3). Vedolizumab (VDZ), a humanized monoclonal antibody α4β7 integrin receptor antagonist, is used for adults with moderately to severely active ulcerative colitis and Crohn’s disease who have failed at least one conventional therapy or intolerance to a TNF-a inhibitor therapy (4, 5), and its effectiveness and general safety have been established (6). Eosinophilic pneumonia (EP) is an inflammatory lung disease characterized by the infiltration of eosinophils into the alveolar region and interstitium of the lung, the gold standard for the diagnosis of it is lung biopsy or bronchial lavage fluid examination (7).

Here, we report a case of eosinophilic pneumonia in a patient with UC that coincided with the beginning of VDZ. Likewise, we review the literature on association between VDZ and eosinophilic pneumonia.



Case presentation

Our patient was admitted to our hospital after experiencing a week of fever and cough on 8 September 2021. Seven years prior to admission, she was diagnosed with UC following recurrent abdominal pain, diarrhea, and mucopurulent hematochezia. Multiple conventional therapies had been used to treat the patient, including oral and enema mesalazine, oral corticosteroids, and intestinal flora adjustment. Despite these treatments, she still experienced frequent flare-ups. As a result of the failure of conventional therapies and the presence of ongoing active disease, it was decided to begin her on vedolizumab treatment (induction and maintenance) and to continue her mesalazine treatment. After evaluating the condition, she was initiated on VDZ and received three doses of 300 mg intravenous infusions on weeks 0, 2, and 6. A month after the third dose of VDZ therapy, she was admitted to the hospital with cough and fever. There was no significant medical history except for a “cesarean section” surgery 10 years ago. Besides, she was negative for allergic and respiratory diseases.

On admission, she was normothermic (37°C) and had a blood pressure of 100/60 mmHg, a heart rate of 80 beats per minute, and a respiratory rate of 14 times per minute. The physical examination revealed moderate emaciation (BMI 17.6), crackles in the lower pulmonary fields could be heard, and old surgical scars on the abdomen could be seen. Other than that, the physical examination was unremarkable. The result of the laboratory work showed an increased eosinophil count of 1.4 × 10^9/L (normal 0.02–0.52 × 10^9/L), as well as small cell hypochromic anemia (Hb 85 g/L, HCT.306 L/L, and MCV 65 fL). Serum C-reactive protein level was 85.3 mg/L (normal range × 6 mg/L), and erythrocyte sedimentation rate was 46 mm/h (normal range × 20 mm/h). The fecal occult blood test showed 0-1 white blood cells per high-power field in occult blood. No Salmonella, Shigella, Campylobacter, or parasites were detected in stool samples. Respiratory and allergic diseases were not found. The bacterial, mycobacterial, and fungal cultures proved negative. Extensive microbiology assays (sputum culture, galactomannan and glucan testing, aspergillus and mycoplasma antibodies, hepatitis B virus, and Treponema pallidum antibodies) identified no infectious causes. The antinuclear antibody panel, ds-DNA antibodies, and immunoglobulin levels were not elevated to pathologic levels in the serologic examination. The tumor markers carcinoma embryonic antigen, alpha-fetoprotein, serum CA125, CA15-3, and CA19-9 were all within normal limits. Together, multiple microbiological cultures and tumor markers came up negative, effectively ruling out infection and neoplasm. The admission thoracic CT (Figure 1A) shows that there are lesions of infiltrates under the pleura of the right lung.
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FIGURE 1
Computed tomography (CT) scan of the chest. (A) There are lesions of infiltrates under the pleura of the right lung when the patient is admitted. (B) After 2 weeks of antibiotic therapy, countercheck thoracic CT shows that pulmonary infiltrates are not significantly absorbed and appear to spread to the left lung and lower in the right. (C) The infiltrations under the pleura in both lungs were basically absorbed after a mouth of corticosteroid therapy.


After 2 weeks of antibiotic therapy (levofloxacin 400 mg/day, cefotaxime 600 mg/day), the thoracic CT (Figure 1B) showed that the lesions of infiltrates were not significantly absorbed, which demonstrated that the symptoms of fever and cough may not be caused by infection. The retesting blood routine showed that eosinophil count continued to be increased at 4.02 × 10^9/L (normal 0.02–0.52 × 10^9/L) and was higher than that on admission. Then, she decided to go to a superior hospital for treatment. Endobronchial Ultrasound (EBUS) shows that exploration of the dorsal segment of the lower right lobe and low echo area, from which puncture it to get lung tissue. The pathological results showed that the interstitial fibrous tissue was hyperplasia, and there were many lymphocytes, plasma cells, and eosinophils infiltrated in the observation area (about 20 cells/HP in a dense area). No positive bacteria were detected by special staining (Figure 2).
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FIGURE 2
Pathological changes of lung tissue: microscopic finding of the right lower lung shows a heavy eosinophilic infiltration, > 20 eosinophils per high power field (H and E, ×400).


Because of persistent high eosinophilic count and productive cough, which did not respond well to the antibiotic therapy, the patient was discontinued on VDZ, started on steroids, and showed significant improvement clinically. Three months later, the patient was asymptomatic, and the thoracic CT scan showed that the pulmonary infiltrations had resolved (Figure 1C). The patient has been discharged home and regularly followed up regularly in the gastroenterology and respiratory clinic. For changes in the condition after VDZ therapy, refer to Figure 3.
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FIGURE 3
Changes in the condition after vedolizumab (VDZ) therapy. VDZ, vedolizumab; LVEF, levofloxacin; CTX, cefotaxime; CT, computed tomography; EBUS, endobronchial ultrasound.




Discussion

Inflammatory bowel disease (IBD) is often associated with symptoms outside the gastrointestinal tract but is less likely to involve the respiratory system. Extraintestinal complications associated with IBD can be divided into those induced by the disease and those induced by its treatment (8). Eosinophilic pneumonia (EP), whose symptoms include fever, cough, sputum production, and difficulty breathing, is a heterogeneous group of disorders characterized by pulmonary tissue and/or peripheral blood eosinophilia. Peripheral blood eosinophilia is usually the primary clue to the diagnosis of eosinophilic lung disease, BALF is an important means, and lung biopsy is the “gold standard” for diagnosis. Its etiology is unclear and may be related to parasites, fungal infections, drugs, and chemical toxicity exposure (9). A common cause of EP is drug toxicity, among the most common medications involved are antibiotics, non-steroidal anti-inflammatory drugs, and serotonin reuptake inhibitors. Usually, the problematic drug should be removed, and in some instances, systemic corticosteroids may be mandatory required.

The diagnosis of eosinophilic pneumonia in our case was based on persistent high eosinophilic levels and productive cough that were insufficiently responsive to antibiotic therapy, and the combination of imaging and therapeutic outcomes did not support the diagnosis of an infection. However, peripheral blood eosinophilia may be associated with UC in an active disease or use of mesalazine (10, 11). After our investigation, the patient’s previous eosinophils were normal, both during the active and plateau phases of UC; there was no such pulmonary manifestation before using VDZ, and the possibility of considering the UC disease itself with pulmonary abnormalities was small. Besides, because our patient had been taking mesalazine during the course of the disease l and periods of remission, EP caused by mesalazine was also excluded. Drug-associated eosinophilic pneumonia is considered in combination with the patient’s medication history and time of symptom onset. The score on the Adverse Drug Reaction Probability Scale was 4, signifying a possible adverse drug reaction (12).

In addition to our case, we only identified two cases of eosinophilic complications associated with VDZ treatment on the databases of Medline. One is the case of a 22-year-old female with UC who developed eosinophilic bronchial asthma a month after using VDZ; her pulmonary symptoms improved, and peripheral eosinophilia showed partial improvement a year after discontinuing the drug (13). The other is the case of a 49-year-old smoking man with a history of pruritus nodosa who developed chronic EP after VDZ treatment of UC. Pneumonia symptoms did not respond to corticosteroids, and the patient was treated with mepolizumab; the symptoms improved within 1 week. Pulmonary opacities improved in 6 months of therapy (14). In all 3 cases, BAL or EOS or surgical biopsy had evidence of pulmonary eosinophilia or eosinophilic bronchial asthma (Table 1).


TABLE 1    Characteristics of patients with eosinophilic pneumonia associated with vedolizumab (VDZ).
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The mechanism of VDZ-associated EP may include obstruction of VDZ-associated cells in the gastrointestinal tract, allowing for immune effector cells to spread to external intestinal sites (15). As an “intestine-specific” biologic for IBD therapy. Vedolizumab interferes the adhesion of the α4β7 integrin with its ligand, mucosal addressin cell adhesion molecule 1 (MAdCAM-1). Cells expressing MAdCAM-1, which is mainly expressed in intestinal tissues, are preferentially localized in intestinal tissues (16). However, α4β7-expressing cells circulate extensively in our body, and VDZ-related extraintestinal manifestations occur occasionally (17, 18). Other possibilities include expulsion of inflammatory cells from the inflamed intestine after VDZ treatment and upregulation of alternative integrins such as α4β1, leading to changes in the pattern of cell localization to the intestines and external intestinal sites. Lissner et al. analyzed integrin expression in whole blood samples from patients and showed neutralization of α4β7 on naive and memory T lymphocytes in anticipation of VDZ treatment. Interestingly, they observed simultaneous increases in other lung integrins (β1 integrin) leading to behavioral changes in leukocyte migration to organs outside the gut (19). Alternatively, VDZ-induced EP may be a non-IgE-mediated hypersensitivity reaction (20), or may reflect drug-related induction of eosinophils through mechanisms that are poorly understood or a heterogeneous response to drugs (21).



Conclusion

In brief, we report a case of eosinophil pneumonia and review two other cases of pulmonary hypereosinophilia in patients treated with VDZ. In all the patients, the pulmonary symptoms partially improved and subsided by VDZ withdrawal or initiation of corticosteroids, which suggests that there might exist a potential association between the use of VDZ and pulmonary disease. It may support the emerging hypothesis that gut selective biologics can identify upregulation of certain pro-inflammatory factors, ultimately leading to development of lung disease. Future research can be in clinical, epidemiological and examine the potential link between the two mechanisms level, and may further understand resistance integrin parenteral disease induced by eosinophils after treatment, the relevant experts to pharmacology study the mechanism of action of anti-integrin biological preparation provides more thinking. Physicians must maintain a high degree of suspicion for the development of pulmonary disease in the context of IBD so that appropriate treatment can be administered early to avoid complications.
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