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Abstract
BACKGROUND
Little is known about the safety and efficacy of using two or more biologics for the treatment of immune-mediated diseases, including Crohn’s disease (CD).

CASE SUMMARY
This case report and narrative review demonstrate the potential safety of dual biologic therapy (DBT) in a 45-year-old female with two separate immune-mediated diseases. She had a history of multiple sclerosis for which she was receiving treatment with ocrelizumab, and she had been recently diagnosed with CD after presenting with diarrhoea. The CD diagnosis was confirmed radiologically, endoscopically, histologically, and biochemically. The patient received treatment with vedolizumab, a gut-specific inhibitor of the α4β7 integrin on leukocytes. No adverse reactions were observed for the duration of treatment. The safety of ocrelizumab and vedolizumab for the treatment of different immune-mediated diseases was demonstrated.

CONCLUSION
DBT may be a safe and effective option for the treatment of refractory disease or multiple immune-mediated diseases. Newer biologics, which have improved safety profiles and gut specificity, may provide promising avenues for treatment. However, caution must be exercised in the appropriate selection of biologics given their inherent immunosuppressive properties, side effects, and efficacy profiles. Current evidence suggests that biologic therapy is not associated with a worse prognosis in patients with coronavirus disease 2019, but treatment decisions should be made in a multidisciplinary setting. Further research from controlled trials is needed to better understand the safety profile of DBT in CD. The immunopathological mechanisms underlying DBT also remain to be clarified.
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Core Tip: This paper describes the use of two biologics for the treatment of Crohn's disease and multiple sclerosis. Only a few papers have reported the safety and efficacy of these treatments due to inherent concerns regarding immunosuppression, infection, and malignancy. We present the case of a patient who was safely treated with vedolizumab and ocrelizumab. The combination of biologics may be a safe and effective treatment for immune-mediated diseases.

INTRODUCTION
Biologics play an important role in treating the full spectrum of Crohn’s disease (CD). Biologics are a group of drugs derived from living biological sources that undergo complex processes, such as recombinant DNA processes, genetic isolation, or protein purification[1]. Biologics can be divided into monoclonal antibodies (mAbs), receptor modulators, and enzyme modulators[2]. In CD, biologics are incorporated into the treatment regimen when a response to thiopurines and glucocorticoids cannot be achieved[3]. Biologics used for the treatment of CD include inhibitors of tumour necrosis factor-α (TNF-α) (infliximab, adalimumab, and certolizumab), inhibitors of α4β7 integrins on leukocytes (vedolizumab and natalizumab), and inhibitors of the p40 subunit of interleukins (IL)-12 and IL-23 (ustekinumab)[4]. Patients who respond to biologic therapy show improved clinical outcomes, can avoid surgery, and have a reduced hospitalisation rate, fewer complications, and improved quality of life[5,6].
In the setting of CD, dual biologic therapy (DBT) refers to the use of two different biologic agents to achieve remission. Typically, biologics have been used alone or in combination with other immunomodulators to enhance the therapeutic response and prevent the formation of human anti-chimeric antibodies (HACAs). The use of DBT has been cautioned due to side effects, including immunosuppression, infections, and malignancy[7,8]. Newer biologics such as vedolizumab and ustekinumab offer improved safety profiles that do not cause systemic immunosuppression and lower the risk of HACA formation; no cases of progressive multifocal leukoencephalopathy (PML) from John Cunningham virus (JCV) have been reported; and theoretically, there is a lower risk of malignancy due to the gut-specific activity of these biologics[9,10].
Few studies have explored the safety and efficacy of using DBT for CD, and further details regarding the safety of concurrent use of multiple biologics as indicated for different immune-mediated disorders remains to be explored[11,12]. Whether a cumulative immunosuppressive effect exists with DBT remains to be clarified, resulting in hesitancy in the widespread use of DBT. In a systematic review with a pooled analysis of patients with inflammatory bowel diseases (IBDs) receiving DBT with TNF-α inhibitors, vedolizumab, or ustekinumab, clinical improvement was observed in all patients, with seven out of 18 patients experiencing mild side effects but no serious adverse events[13]. The current evidence is promising, and DBT appears safe, but further controlled trials are required. Furthermore, the coronavirus disease 2019 (COVID-19) pandemic presents new challenges to the clinical setting and raises concerns over the safety of biologic therapy[14]. The following case report demonstrates the safety of DBT in a patient receiving two biologics for separate immune-mediated diseases and provides an update on recent developments from research into the use of DBT for CD.

CASE PRESENTATION
Chief complaints
A 45-year-old female presented with diarrhoea associated with ileal CD, which was diagnosed four months prior to presentation, without strictures or fistulising complications.

History of present illness
Colonoscopy demonstrated active ileitis with a Simple Endoscopic Score for Crohn’s disease of 5 (2, 1, 2, 0).

History of past illness
After a brief good clinical response to budesonide therapy and the resolution of diarrhoea, recrudescence of the symptoms occurred despite almost 10 wk of treatment.

Personal and family history
The patient had a history of multiple sclerosis (MS) and had been receiving treatment for the past five years with ocrelizumab, a humanised anti-CD20 B cell depletory drug with similar properties to rituximab, with which it shares a similar epitope. Anti-CD20 therapy has been associated with immune-mediated colitis; however, it is not a recognised cause of ileitis. At the time of review, the patient was not taking any other medication or nonsteroidal anti-inflammatory drugs. The patient had been previously treated with fingolimod and natalizumab for her MS. However, natalizumab was subsequently withdrawn, as she was positive for JCV.

Physical examination
The clinical examination findings were unremarkable.

Laboratory examinations
Her faecal calprotectin was elevated at presentation (> 1000 μg/g). Other pathogenic causes of diarrhoea, such as bacteria, parasites, and viruses, were excluded on the basis of blood test and stool culture results. Histopathological analysis of a terminal ileum biopsy sample demonstrated patchy mild active inflammation.

Imaging examinations
Active ileitis, with the involvement of 30 cm from the ileal-caecal junction and an increased bowel wall thickness of 5 mm without upstream small bowel dilatation, was confirmed on magnetic resonance enterography.

MULTIDISCIPLINARY EXPERT CONSULTATION
The patient was referred for multidisciplinary care given her complex medical history. She was counselled on the potential need for surgical management. In conjunction with the patient, the decision was made to commence vedolizumab with induction and maintenance therapy.

FINAL DIAGNOSIS
The patient was diagnosed with CD with active terminal ileitis, and she safely commenced DBT given her concurrent MS.

TREATMENT
The patient received treatment with vedolizumab in conjunction with her usual treatment with ocrelizumab for her MS. Because the biochemical response after the first three months was inadequate, the dose of vedolizumab was escalated to 300 mg every 4 wk, which resulted in a good clinical and biochemical response. The patient’s diarrhoea and abdominal pain resolved, her C-reactive protein (CRP) decreased from 47 mg/L prior to dose escalation to 28 mg/L following dose escalation, and her erythrocyte sedimentation rate decreased from 17 mm/h pre-treatment to 5 mm/h post-treatment. During maintenance therapy, the patient completed monthly follow-ups, and she did not develop any adverse reactions.

OUTCOME AND FOLLOW-UP
Unfortunately, after 5 mo of therapy, her diarrhoea returned, despite achieving therapeutic levels of vedolizumab at 33 μg/mL. Repeat magnetic resonance enterography demonstrated terminal ileitis with some worsening interval changes, including a bowel wall thickness increase to 7 mm in the terminal ileum but no upstream dilation or complications (Figure 1). The Simplified Modified Magnetic Resonance Index of Activity (MaRIA) score of the terminal ileum was 3, suggesting severe disease. Repeat CRP analysis showed an increase to 52 mg/L. Following multidisciplinary discussion, azathioprine was added to her DBT, as the patient wished to avoid surgery. To date, the patient has safely completed five months of DBT without any adverse side effects noted (Figure 2).

DISCUSSION
Review of the current literature
Significant gaps still exist in the understanding of the use of multiple biologic therapies in patients with CD. This case report demonstrated the short-term safety of the use of two biologics, ocrelizumab and vedolizumab, in a patient with different immune-mediated conditions. Only a few studies have attempted to elucidate the safety and efficacy of DBT for refractory CD, but some of the results were promising. In a retrospective study by Yang et al[15], 22 patients who had CD refractory to a single biologic underwent 24 trials of DBT (consisting of either infliximab, adalimumab, vedolizumab, ustekinumab, certolizumab, or golimumab), with 50% achieving a clinical response and 41% achieving clinical remission. Adverse events occurred in three trials due to infection, malignancy, or drug-induced lupus[15]. Additionally, Kwapisz et al[16] described 14 patients with CD and one patient with ulcerative colitis (UC) treated with combination biologics for refractory disease. Eleven patients had symptomatic improvement, with 10 patients achieving a reduction in their corticosteroid dose requirements and only three patients requiring surgery. Adverse events in this case series included three hospitalisations and four infections treated with antibiotics[16]. In the only randomised controlled trial investigating DBT in CD, Sands et al[17] investigated 79 patients with active CD despite infliximab treatment in a multicentre double-blind, placebo-controlled trial. A similar overall incidence of adverse events between patients who were administered natalizumab and infliximab and those who were administered placebo with infliximab was observed, and positive trends towards greater efficacy were seen in the patients who received natalizumab and infliximab[17]. Further evidence is needed to investigate the safety and efficacy of DBT in controlled settings. A current trial is underway to examine the use of DBT (vedolizumab and adalimumab) with methotrexate for patients with newly diagnosed CD who are at higher risk for complications[18]. Additional studies are needed to gain further insight into the immunopathological mechanisms underlying DBT and to clarify whether an additive or synergistic effect occurs.

Case discussion
In this case report, DBT was used for the treatment of two different immune-mediated disease entities. Limited evidence is available on the use of multiple biologics for different immune-mediated disease entities, with most studies examining the role of DBT in refractory disease. To the best of our knowledge, only one other case series, by Fumery et al[19], reported the use of DBT with ocrelizumab and vedolizumab, which was administered to one patient. No adverse events were observed for a period of 6 mo in this patient, who had been diagnosed with UC and MS[19].
One differential diagnosis that needs to be made for the patient presented here is ocrelizumab-induced colitis, which has been reported in case reports[20]. The presentation of ocrelizumab-induced colitis may be similar to that of new-onset CD[21]. Rituximab, another CD20-depleting drug, has also been reported to be possibly associated with colitis[22]. This condition cannot be excluded for the patient in this case report. However, disease activity restriction to the terminal ileum, as well as the prolonged duration of ocrelizumab use in this patient prior to the onset of diarrhoea, favoured the diagnosis of CD rather than medication-induced colitis. Consideration should be given to medication-induced colitis in patients receiving biologics who have symptoms of colitis, although the differentiation of medication-induced colitis from IBD can be difficult[23].
In the era of the COVID-19 pandemic, the safety of DBT needs to be considered, and COVID-19 concerns were a part of this patient’s pre-immunosuppression workup. In one case report, a patient receiving DBT with adalimumab and ustekinumab for CD had a positive severe acute respiratory system coronavirus 2 (SARS-CoV-2) result, but the patient was asymptomatic and the infection did not affect the course of treatment, with the patient safely continuing DBT[14]. To date, there is no evidence to suggest a worse prognosis in patients with SARS-CoV-2 infection receiving biologics[24]. The SECURE-IBD registry demonstrated that TNF-α antagonist treatment was not associated with severe COVID-19[25]. However, further evidence is required to determine whether DBT confers increased immunosuppression and increased severity of SARS-CoV-2 infection.
The choice of biologic agent in this case report was made in a multidisciplinary setting. Consideration was given to natalizumab, but the risk of PML from JCV reactivation has been reported[26]. Furthermore, TNF-α inhibitors are contraindicated for MS due to case reports of demyelination[27]. The gut-specific integrin inhibitor vedolizumab has been given preference, and in this case scenario, vedolizumab initially led to a favourable response. In the treatment of IBD, combination therapy incorporating vedolizumab is theoretically a safe approach given its specificity[9]. The specificity and safety of vedolizumab provide new opportunities for its use in DBT, particularly with other systemic immunosuppressants such as ocrelizumab, which can cause profound B cell depletion.
However, in patients with extraintestinal manifestations, gut-specific vedolizumab may not be as effective as TNF-α inhibitors. In fact, in a case report by Hirten et al[28], a patient who had a brief overlap in infliximab and vedolizumab treatment experienced a flare of an extraintestinal manifestation of CD when infliximab was withdrawn and a flare of mucosal symptoms when vedolizumab was withdrawn, with improvements in symptoms when biologics were restarted in both instances[28]. Another case report of a patient with UC and spondylarthritis described the successful control of both diseases with vedolizumab and etanercept[29]. Privitera et al[30] also retrospectively examined sixteen patients receiving dual biologics or one biologic and one small molecule, either for refractory IBD or for IBD with extraintestinal manifestations. A clinical response was reported by all patients, with only three patients experiencing an adverse event, which included a perianal abscess, a cutaneous reaction, and drug-induced liver injury[30]. Indeed, if the indications for each combination therapeutic are carefully considered, dual ‘targeted’ therapies may be an avenue of treatment in certain patients. Considering the current evidence, DBT can be considered safe in some limited circumstances. Careful selection of DBT, discussion with a multidisciplinary team, and an understanding of the patient’s history and the emerging literature are all needed prior to the commencement of treatment.

Limitations
Several limitations of this case report should be noted. Although the short-term safety of DBT has been demonstrated, the efficacy of DBT remains to be clarified. Vedolizumab is a promising and excellent therapeutic choice for many patients, as demonstrated in the GEMINI studies[31]. Further research, particularly in the form of randomised controlled trials examining the efficacy of DBT with vedolizumab, is needed.

CONCLUSION
DBT offers a new treatment strategy to patients with CD and those with different immune-mediated conditions. In addition, the combination of biologics may be an avenue of treatment for patients who have been refractory to existing treatment regimens or those with multiple immune-mediated diseases. Vedolizumab and ocrelizumab in combination may be safe for the treatment of patients with different immune-mediated diseases, such as CD and MS. However, careful selection of biologics with respect to patient characteristics in multidisciplinary settings is required. Further evidence is needed to guide clinical decision-making and the selection of biologics, particularly in the form of randomised controlled trials.
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Figure 1 Repeat magnetic resonance enterography (original images). A: Axial T2 image demonstrating bowel wall thickening (arrowheads) and T2 hyperintensity within the bowel wall (arrow), consistent with mural oedema; B: Coronal contrast-enhanced T1 fat-suppressed image demonstrating mural hyperenhancement (arrowhead) and extensive mesenteric vascular congestion, known as the ‘comb sign’ (arrows).
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Figure 2 Timeline of events. MS: Multiple sclerosis; MDT: Multidisciplinary Team; MRE: Magnetic resonance enterography.
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