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Abstract

:

The approval of adalimumab (ADA) biosimilars for inflammatory bowel disease (IBD) has reduced the cost of treatment. While several ADA biosimilars are currently available, comparative data on the ADA biosimilar GP2017 (HyrimozTM) and its originator (HumiraTM) in IBD are lacking. We compared the efficacy and safety of GP2017 versus originator in IBD outpatients in an Italian real-life setting. This retrospective analysis enrolled consecutive IBD patients with complete clinical, laboratory, and endoscopic data. Clinical activity was assessed with the Mayo score in ulcerative colitis (UC) and the Harvey–Bradshaw Index in Crohn’s disease (CD). The primary endpoints were the induction of remission and the safety of GP2017 versus ADA originator. One hundred and thirty-four patients (30.6% with UC and 69.4% with CD, median age 38 years) were enrolled: 62 (46.3%) patients were treated with GP2017, and 72 (53.7%) with ADA originator; 118 (88.1%) patients were naïve to ADA. Clinical remission was obtained in 105 (78.4%) patients, during a median follow-up of 12 months, 82.3% and 75% in the GP2017 and ADA originator groups, respectively (p = 0.311). Treatment was well tolerated in both groups. This analysis of real-world data suggests that GP2017 and its originator are equivalent in terms of efficacy and safety in patients with IBD.
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1. Introduction


Inflammatory bowel diseases (IBD), which primarily include Crohn’s disease (CD) and ulcerative colitis (UC), are frequently observed in the Western world, with 6.8 million cases of IBD reported globally in 2017 [1]. The occurrence of IBD involves a complex interaction between genetic and environmental factors [2]. In addition, due to the relapsing and remitting nature of their disease course, aggressive treatment of CD and UC is often required to prevent further complications [3].



The pleiotropic proinflammatory cytokine tumor necrosis factor α (TNFα), performs a crucial role in the pathogenesis of CD and UC, and anti-TNFα agents were the first biological drugs approved to treat IBD [3]. However, the cost of TNFα inhibitors is significantly higher than traditional treatments [4,5]. An increasing number of biosimilars have been developed following expiration of the original biologic patent, and their efficacy and safety are estimated to be the same as their originators [6].



Adalimumab (ADA), a fully human monoclonal antibody targeting TNF both in its soluble and membrane-bound form, is effective and safe for the long-term management of IBD over a median follow-up of 60 months [7]. In Italy, ADA biosimilars are now approved to treat IBD. However, at present, real-life data on the efficacy and safety of the ADA biosimilars ABP501 (AmgevitaTM, Amgen Inc., Thousand Oaks, CA, USA), SB5 (ImraldiTM, Samsung Bioepis UK Limited, Brentford, UK), MSB11022 (Idacio®, Fresenius Kabi, Toronto, ON, Canada), and GP2017 (HyrimozTM, Sandoz GmbH, Holzkirchen, Germany) are currently limited [8,9,10,11].



The ADA biosimilar GP2017, was approved in January 2019 in Italy to treat patients with IBD [12]. Importantly, comparable efficacy and safety outcomes between GP2017 and three other biosimilars (SB5, APB501, and MSB11022) were identified in an Italian real-life observational study in IBD patients [11]. However, data comparing GP2017 and its ADA originator (HumiraTM) in IBD patients are lacking. We compared the efficacy and safety of GP2017 and ADA originator in treating IBD outpatients from nine IBD centers in a real-life Italian setting.




2. Materials and Methods


This was a retrospective, multicenter study, conducted in nine Italian IBD centers (four in the north of Italy—Milan, Genoa, Piacenza, Vicenza—, two in the center—Rome and Viterbo—, two in the south—Andria, Lecce— and one in Sardinia—Cagliari), enrolling consecutive IBD outpatients with UC or CD treated with GP2017 due to their unresponsiveness to standard treatments.



Patients included had completed at least the induction treatment between 1 January 2020, and 31 May 2021. As a control group, data were also collected from patients treated with ADA originator. Due to the introduction of GP2017 to the Italian market in 2019, we limited the control group to patients who had a follow-up of no longer than one year.



Eligible patients included men and women (>18 years), diagnosed with UC or CD following standard endoscopic, radiology, and/or histological criteria [2]. Patients were not considered in case their medical record reported either an active hepatitis B virus or tuberculosis infection. No patients with indeterminate colitis were found among this population.



Written informed consent was obtained from all the patients before undergoing endoscopy and ADA treatment, and all patient data were anonymous. The study was conducted following clinical practice guidelines and in accordance with the ethical standards established by the Declaration of Helsinki. Due to its retrospective design, no Ethic Committee approval was required by the Italian law. Indeed, according to the Italian law, a formal patient consent, as well as Ethic Committee approval, is not required for this type of study [13,14,15]. This study was notified to the Ethic Committee of “Brotzu” Hospital on 28 April 2021, with the protocol number PROT PG/2021/10115.



2.1. Study Treatment


For patients new to ADA, both GP2017 and originator were administered subcutaneously at the following doses: 160 mg at week 0, 80 mg at week 2, and then 40 mg every 2 weeks to maintain remission. For patients previously treated with ADA originator who switched to GP2017, a dose of 40 mg was administered subcutaneously every 2 weeks to maintain remission after switch.



The need for treatment discontinuation and/or dose escalation, or the addition of concomitant medications, such as oral and topical aminosalicylates, steroids, and immunosuppressants, were determined by the treating physician.




2.2. Clinical Assessment


Demographic and clinical data of the patients were collected through a shared database. At baseline the following information were collected: sex, age at diagnosis, smoking status, disease extension and duration, previous immunosuppressive and biologic therapies (anti-TNFα or anti-integrin), concomitant medications, C-reactive protein (CRP) and fecal calprotectin (FC) levels, Mayo score and Mayo subscore for endoscopy for UC patients, and Harvey–Bradshaw index (HBI) for CD patients. Patients who were naïve to ADA were clinically assessed at baseline, 2, 3 and 6 months, and every 6 months thereafter during follow-up; patients who switched from ADA originator to GP2017 for nonmedical reasons were assessed every 6 months.



The Montreal classification was used to define the extent of the disease [16]. Disease severity was determined using the Mayo score [17] or the HBI [18] in UC and CD patients, respectively. All included patients naïve to ADA treatment presented with active disease defined as a Mayo score of ≥3 points for UC patients and as an HBI score of ≥5 points for CD patients, despite concomitant therapy.




2.3. Endoscopy


All patients new to ADA underwent an ileocolonoscopy before the start of biologic treatment, according to the standard protocol in the participating centers. The same procedure was followed also before switching to GP2017. In CD patients with an upper gastrointestinal location, esophagogastroduodenoscopy and ileocolonoscopy were performed at diagnosis and during follow-up. Endoscopic severity in UC patients was assessed according to the Mayo subscore for endoscopy [17]. Endoscopic severity in CD patients was assessed by the Simple Endoscopic Score for CD (SES-CD) [19,20].




2.4. Endpoints


The primary endpoints included the following: (1) induction of remission (defined as a Mayo score ≤2 in UC patients and an HBI ≤ 5 in CD patients) in patients treated with GP2017 compared with ADA originator; and (2) safety (defined as the absence of adverse events [AE] during treatment) of GP2017 and ADA originator.



AEs occurring at the injection time were classified as early, while AEs occurring at least 1 week after the injection were defined late events. AEs were graded as mild (not required to stop treatment) or severe (requirement to stop treatment). The occurrence of opportunistic infections was also regarded as an AE [21]. Opportunistic infections are those due to microorganisms that in normal circumstances have limited pathogenic capacity but able to induce a disease because of the predisposing effect of another concomitant disease or its treatment [22].



The secondary endpoints assessed differences between GP2017 and ADA originator in terms of: (1) clinical response (defined as a decrease of at least 2 points in the Mayo score in UC patients and at least 3 points in the HBI in CD patients); (2) mucosal healing (defined as a Mayo subscore for endoscopy ≤ 1 in UC and SES-CD ≤ 2 in CD patients); (3) reduction of steroid use during the study period; (4) prevention of colectomy in UC and any disease-related surgical procedure in CD; and (5) optimization rate to reach remission for the biosimilar GP2017 during follow-up. To exclude any bias on mucosal healing evaluation in patients switched from ADA originator to biosimilar, we evaluated mucosal healing only in patients naive to GP2017 who had performed colonoscopy. Therapeutic optimization was allowed as follows: 40 mg every week or 80 mg every 2 weeks for both the ADA originator and biosimilar GP2017.




2.5. Statistical Analysis


Data analysis was perfomed with MedCalc® Release 14.8.1.



Continuous non-parametric variables were reported as median (interquartile range [IQR]), and categorical variables were reported as number (percentage). The Shapiro-Francia test was used to test for normal distribution. The Chi-square test was used to compare categorical variables, and the Mann–Whitney test was used to compare continuous variables. p-values of <0.05 were considered to be significant.





3. Results


A total of 134 patients (median age 38 [IQR 28–53] years; 50% male) were enrolled according to the inclusion criteria. Forty-one patients were diagnosed with UC and 93 patients with CD. Patients with UC had a median disease duration of 7 years (IQR 4–11), while for patients with CD, the median disease duration was 5 years (IQR 2–10). Thirty-five (85.4%) patients with UC and 83 (89.2%) patients with CD were naïve to ADA.



For the total population, 62 (46.3%) patients received GP2017 while 72 (53.7%) patients received ADA originator. Significantly more patients with CD than UC had undergone a previous appendectomy (p < 0.007). For both UC and CD, the main indication to use ADA biosimilar was “steroid dependency”; “steroid resistance” was the second most common indication in patients with UC, while this was “others” for patients with CD. Median FC levels were significantly higher in patients with UC than CD (335 versus 134 µg/g; p = 0.033).



The characteristics of the study group are reported in Table 1.



3.1. Primary Endpoint


Patients’ median follow-up time was of 12 (IQR 6–12) months.



Overall, 105 of 134 (78.4%) patients reached clinical remission, with no significant difference between treatment groups. Specifically, clinical remission was obtained in 51 of 62 (82.3%) patients treated with GP2017 and 54 of 72 (75.0%) patients treated with ADA originator (p = 0.311).



In patients naïve to biologics clinical remission was obtained by 93 of 118 (78.8%) patients, including 39 of 46 (84.8%) in the GP2017 group and 54 of 72 (75.0%) in the ADA originator group (p = 0.207).



For the 16 patients naïve to ADA but previously exposed to other TNFα inhibitors or anti-integrin, 12 (75.0%) patients reached clinical remission, all from the GP2017 group.




3.2. Adverse Events


Only 2 (4.9%) patients with UC and 3 (3.2%) with CD experienced an AE (Table 2). Treatment discontinuation following AEs was reported for two patients treated with ADA originator and 1 patient treated with GP2017, with no significant difference between treatment groups.



No cases of malignancy, tuberculosis, or death were reported during the study.




3.3. Secondary Endpoints


The outcomes of secondary endpoints are reported in Table 3. Both clinical response and steroid reduction were similarly high in the two treatment groups, with no significant difference observed (p = 0.692 and p = 0.910, respectively). Mucosal healing was obtained by a significantly higher proportion of patients after therapy with GP2017 than ADA originator (89.2% versus 60.2%, respectively; p = 0.003). There were no surgeries performed in either treatment group during follow-up.



Optimization was required by 9 (6.7%) patients in total; 7 (11.3%) patients in the GP2017 group and 2 (2.8%) in the ADA originator group, with a trend toward difference (p = 0.051).





4. Discussion


Biosimilar drugs are gaining momentum as they offer accessible and cost-effective treatment alternatives for various autoimmune disorders, including IBD [23], while reference biologics approach patent expiry. Biosimilars are ‘similar’ but not identical to the ‘reference’ biologic, hence extrapolating the therapeutic indications and interchangeability with the originators remains a practical concern [6].



The US Food and Drug Administration and the European Medicines Agency approved adalimumab biosimilar GP2017 in 2018 [24,25]. The efficacy and safety of GP2017 has been established in multicenter, randomized, clinical trials in psoriasis [26] and rheumatoid arthritis [27]. GP2017 was approved for use in patients with IBD through extrapolation of indications. To date one study has determined that four ADA biosimilars, including GP2017, were efficacious and safe in treating IBD outpatients, comprising both biologic-naïve patients and those switched from the ADA originator, in a real-life Italian setting [11]. Hence, there is a paucity of data comparing the efficacy and safety of GP2017 with its originator ADA in IBD patients.



The results of our study show that biosimilar GP2017 is as effective and safe as its ADA originator in the IBD patient population, in both naϊve patients and those previously treated with TNFα inhibitors. Specifically, clinical remission was obtained in approximately 80% of patients overall, with no significant difference between GP2017 and ADA originator. Furthermore, 82.3% of patients treated with GP2017 obtained clinical remission, which agrees with data obtained in 81.8% (9 of 11) of IBD patients treated with GP2017 in a separate real-life Italian study [11].



Importantly, the biologic status of patients did not affect clinical remission in our study. In ADA-naïve patients, who represented almost 90% of the study population, clinical remission was obtained in more than 75% of patients with no significant difference in terms of biological treatment. Interestingly, GP2017 was also effective in most patients with prior exposure to TNFα inhibitors, although this patient population was limited in size.



Our study also found that GP2017 was similar to its ADA originator in clinical response and steroid reduction. Interestingly, the rate of mucosal healing was significantly higher in GP2017-treated patients than in the ADA originator group: it could be hypothesized that patients who switched from the ADA originator to GP2017 were already in remission. However, the optimization rates show that more patients treated with GP2017 switched to the weekly dose than those receiving ADA originator. To explain these results, we hypothesize that patients already treated with ADA would still need an optimization rate. On the other hand, we cannot exclude a “nocebo” effect that could negatively influence the performance of the ADA biosimilar [28], requiring more frequent optimization.



Finally, GP2017 seems to be as safe as the ADA originator in real-life clinical practice, with only five AEs reported, and no between-group significance for AE-related treatment discontinuation.



Our study has strengths and limitations. One strength is the multicentric organization, which allow collection of data from several Gastroenterology Units, making the study population representative of a range of geographical areas across Italy thus limiting single center clinical bias. However, the main limitation is the retrospective design which did not allow the definition “a priori” of the patient number to power the analysis, leading to the small sample size. In addition, retrospective design did not allow enrolled patients to have the same timing throughout follow-up (both as clinical and endoscopic follow-up). Moreover, the follow-up period was limited to 12 months and we recognize that a longer follow-up would add insightful information. Nevertheless, it should be acknowledged that ADA biosimilar GP2017 was approved in Italy in January 2019 and had only been in clinical practice for approximately 20 months at the time of our study. The ongoing nature of our study will allow for a longer follow-up period in future analyses.




5. Conclusions


This observational study is the first analysis to show that the ADA biosimilar GP2017 is as safe and effective as its originator ADA in managing IBD patients in real-life clinical practice in Italian IBD centers. This results strongly support a wider use of ADA biosimilars in the routine clinical practice also for IBD patients. This would reduce the total costs for the hospitals without affecting therapy efficacy and patient safety. To confirm these promising results, randomized, double-blind, prospective studies with higher patient numbers and a longer follow-up are necessary.
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Table 1. Patient demographics, disease characteristics, and concomitant medications.






Table 1. Patient demographics, disease characteristics, and concomitant medications.





	

	
Total

(134 pts)

	
UC

(41 pts)

	
CD

(93 pts)

	
p-Value






	
Sex, male

	
67 (50.0)

	
16 (39.0)

	
51 (54.8)

	
0.093




	
Median (IQR) age in years (range)

	
38 (28–53)

	
47 (29–54)

	
39 (26–50)

	
0.129




	
Median (IQR) disease duration in years (range)

	
7 (3–15)

	
7 (4–11)

	
5 (2–10)

	
0.099




	
Body mass index, kg/m2 (range)

	
23 (22–24)

	
22 (21–24)

	
23 (21–25)

	
0.371




	
Presence of comorbidities

	
31 (23.1)

	
9 (22.0)

	
23 (23.7)

	
0.830




	
Smoke

	
42 (31.3)

	
9 (22.0)

	
33 (35.5)

	
0.121




	
Previous appendectomy

	
25 (18.7)

	
2 (4.9)

	
23 (24.7)

	
<0.007




	
Concomitant therapy

	

	

	

	




	
- Mesalazine

	
83 (61.9)

	
40 (97.6)

	
43 (46.2)

	




	
- Steroids

	
76 (56.7)

	
31 (75.6)

	
45 (48.4)

	
<0.000




	
- Tiopurine

	
21 (15.7)

	
3 (7.3)

	
18 (19.4)

	




	
Indication to therapy with anti-TNFα

	

	

	




	
- Steroid dependency

	
76 (56.7)

	
30 (73.2)

	
46 (49.5)

	
0.005




	
- Steroid resistance

	
25 (18.7)

	
9 (21.9)

	
16 (17.2)

	




	
- Switch

	
8 (6.0)

	
-

	
8 (8.6)

	




	
- Others

	
25 (18.7)

	
2 (4.9)

	
23 (24.7)

	




	
Previous anti-TNFα

	
16 (11.9)

	
6 (14.6)

	
10 (10.8)

	
0.525




	
Naïve to ADA

	
118 (88.1)

	
35 (85.4)

	
83 (89.2)

	
0.534




	
Therapy

	

	

	

	




	
- GP2017

	
62 (46.3)

	
20 (48.8)

	
42 (45.2)

	




	
- ADA originator

	
72 (53.7)

	
21 (51.2)

	
51 (54.8)

	
0.699




	
Montreal classification of extent of UC

	

	

	




	
- Proctitis

	

	
2 (4.9)

	

	




	
- Left-sided colitis

	

	
16 (39.0)

	
-

	




	
- Extensive colitis

	

	
23 (56.1)

	
-

	




	
Montreal classification of CD

	

	

	

	




	
- Disease location

	

	

	

	




	
 - Isolated ileal disease

	

	
-

	
47 (50.5)

	




	
 - Isolated colonic disease

	

	
-

	
12 (12.9)

	




	
 - Ileocolonic disease

	

	
-

	
33 (35.5)

	




	
 - Isolated UGI disease

	

	
-

	
1 (1.1)

	




	
 - Concomitant perianal disease

	
-

	
42 (45.2)

	




	
- Disease behaviour

	

	

	

	




	
 - Nonstricturing, nonpenetrating

	
-

	
57 (61.3)

	




	
 - Stricturing

	

	
-

	
28 (30.1)

	




	
 - Penetrating

	

	
-

	
8 (8.6)

	




	
Median (IQR) CRP in mg/L (range)

	
3 (2–5)

	
2.8 (2–6)

	
3.0 (3–4)

	
0.148




	
Median (IQR) fecal calprotectin in µg/g (range)

	
229 (89–560)

	
335 (212–582)

	
134 (78–207)

	
0.033




	
Median (IQR) partial Mayo score (range)

	

	
8 (6–10)

	
-

	




	
Median (IQR) Mayo subscore for endoscopy (range)

	

	
2 (2–3)

	
-

	




	
Median (IRQ) HBI (range)

	

	
-

	
2 (1–4)

	




	
Median (IRQ) SES-CD (range)

	

	
-

	
5 (1–8)

	








Data are given as number (percentage) of patients unless otherwise indicated. ADA, Adalimumab; CD, Crohn’s disease; IQR, interquartile range; CRP, C-reactive protein; GP2017, biosimilar to ADA originator; HBI, Harvey-Bradshaw index; SES-CD, simple endoscopic score for Crohn’s disease; TNFα, tumor necrosis factor α; UC, Ulcerative colitis; UGI, upper gastrointestinal.
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Table 2. Frequency of adverse events.
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UC

	

	

	

	
CD

	

	




	
Total

(41 pts)

	
ADA

Originator

(21 pts)

	
GP2017

(20 pts)

	
p-Value

	
Total

(93 pts)

	
ADA

Originator

(51 pts)

	
GP2017

(42 pts)

	
p-Value






	
Total AEs

	
2 (4.9)

	
2 (9.5)

	
0 (0)

	
ns

	
3 (3.2)

	
2 (3.9)

	
1 (2.4)

	
ns




	
Mild-moderate AEs

	
1 (2.4)

	
1 (4.8)

	
0 (0)

	
ns

	
1 (1.1)

	
1 (2.0)

	
0 (0)

	
ns




	
- Allergy

	
-

	
-

	
-

	
-

	
1 (1.1)

	
1 (2.0)

	
0 (0)

	
ns




	
- Headache

	
1 (2.4)

	
1 (4.8)

	
0 (0)

	
ns

	
-

	
-

	
-

	
-




	
Severe AEs

	
1 (2.4)

	
1 (4.8)

	
0 (0)

	
ns

	
2 (2.2)

	
1 (2.0)

	
1 (2.4)

	
ns




	
- Allergy

	
1 (2.4)

	
1 (4.8)

	
0 (0)

	
ns

	
1 (1.1)

	
0 (0)

	
1 (2.4)

	
ns




	
- Rectal abscess

	
-

	
-

	
-

	
-

	
1 (1.1)

	
1 (2.0)

	
0 (0)

	
ns








Data are given as number (percentage) of patients. AE, Adverse events; ADA, Adalimumab; CD, Crohn’s disease; GP2017, biosimilar to ADA originator; UC, Ulcerative colitis.
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Table 3. Outcomes of secondary end-points during follow-up.
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	Total

(134 pts)
	GP2017

(62 pts)
	ADA Originator

(72 pts)
	p-Value





	Clinical response a
	115 (85.8)
	54 (87.1)
	61 (84.7)
	0.692



	Mucosal healing b
	63/87 * (72.4)
	33/37 (89.2)
	30/50 (60.0)
	0.003



	Reduction of steroids c
	125 (93.3)
	58 (93.5)
	67 (93.1)
	0.910



	Optimization d
	9 (6.7)
	7 (11.3)
	2 (2.8)
	







Data are given as number (percentage) of patients unless otherwise indicated. GP2017, biosimilar to ADA originator. a decrease of at least 2 points in the Mayo score in UC patients and at least 3 points in the HBI in CD patients. b Mayo subscore for endoscopy ≤ 1 in UC and SES-CD ≤ 2 in CD patients. c steroids use during the study period. d 40 mg every week or 80 mg every 2 weeks for both the ADA originator and GP2017. * Mucosal healing was assessed only in a subset of patients.
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