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Abstract： Introduction After the first use of infliximab in Crohn’s disease in 1995 and the wide scale 
introduction of anti-tumour necrosis factor alfa (anti-TNF alfa) medications revolutionized the treatment of 
inflammatory bowel diseases (IBD’s). During the last two decades an increased number of molecules with 
multiple mechanisms of action were approved for the treatment of IBD with substantial increase of the costs of 
related to therapy. The increasing costs and access to therapy became a concern of payers and regulators but 
also for healthcare professionals. Biosimilars are biologic medical products that are highly structurally identical 
to their reference products and without any clinically meaningful differences in immunogenicity, safety or 
effectiveness. The introduction of biosimilars was seen as a way to provide a lower-cost alternative to the 
originator anti-TNF molecules and hence to increase treatment access and availability for patients. Material 
and methods This an observational, prospective study conducted in two IBD centers in Bucharest. The study 
included 53 patients, 27 male(M) and 26 female(F), diagnosed with UC or BC according to standard 
clinical,endoscopic, radiological, histological criteria that were non medically switched to a biosimilar. All 
patients completed at least the induction treatment with the originator adalimumab and they were clinically 
stable. After switch they received one of the market available biosimilars of Adalimumab(Hukyndra, Imraldi 
or Hyrimoz). For each patient, the following data were collected: age, sex, BC or UC diagnosis, previous and 
current therapy, clinical evolution, endoscopic scores as well as several biological markers. Aim The primary 
objective was the maintenance of clinical remission at twelve months after switching the original Adalimumab 
treatment to the biosimilar Adalimumab. The secondary objectives were to evaluate the presence of adverse 
effects and the treatment persistence at one year. Results In our population, there were 42 patients with Crohn's 
disease and 11 with ulcerative colitis who switched from the originator adalimumab to a biosimilar 
Adalimumab. The average age was 44,07 years old for patients with BC and 51,72 years old for patients with 
UC. No significant differences were found in terms of CF and CRP levels at 6 and 12 months after changing the 
originator biologic treatment to a biosimilar. Only one patient required changing the biological treatment, 
following the clinical and biological loss of response. The main adverse effect reported by patients was pain at 
the injection site. Of the 53 patients, only 2 patients reported pain at the injection site, but this was considered 
not significant because the patients had a BMI below 20 and they also reported the same symptom when 
administering the originator. One patient reported experiencing abdominal pain and rectal bleeding 
immediately after switch, but no recurrence was observed clinically and endoscopically. Conclusion: This 
observational study is the first carried out in Romania that shows that the after the non-medical switch, 
biosimilars of Adalimumab were as efficient as the originator Adalimumab in the clinical practice of patients 
with IBD. These results support that conclusion that the large-scale use of biosimilars does not significantly 
affect the effectiveness of the therapy and the safety of the patient. 
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1. Introduction 

After the first use of infliximab in Crohn’s disease in 1995, the wide scale introduction of anti-
tumour necrosis factor alfa (anti-TNF alfa) medications revolutionized the treatment of inflammatory 
bowel diseases (IBD’s) [1]. 

During the last two decades an increased number of molecules were approved for the treatment 
of IBD with substantial increase of the costs related to therapy. The problem of increased costs and 
access to therapy became a preoccupation of payers and regulators but also for healthcare 
professionals.  

There is a shift of costs from hospitalization and surgery to the cost related to biologic therapies. 
Anti-TNF use was the main cost driver, accounting for 64% and 31% of the total cost in CD and UC 
respectively, in the Netherlands, in 7 academic and 7 general hospitals [2]. A review on biologic 
therapy access in CD in East European countries concluded that there is a strong correlation between 
the wealth of a country and the number of patients  on biologics[3].  

Biosimilars are biologic medical products that are highly similar to their reference products and 
with no clinically meaningful differences in immunogenicity, safety or effectiveness.  

The introduction of biosimilars was seen as a way to provide a lower-cost alternative to the 
originator ant TNF molecules and hence to increase treatment access and availability for patients 
[3,4]. 

Their introduction in gastroenterology was based on extrapolation, a decision to extend efficacy 
and safety data from an indication (usually from rheumatology) for which the biosimilar has been 
clinically tested to other indications for which the reference product is approved [5]. 

Initially, due mainly to extrapolation, gastroenterologists were reserved on biosimilar use and 
adoption, as shown by an ECCO survey in 2013 which demonstrated that only a minority of IBD 
specialists was aware and confident about the benefits and issues generated by the use of biosimilars. 
It took only three years to increase the confidence in biosimilar use in gastroenterology, a new survey 
in 2016 demonstrating that the originator and biosimilar were considered interchangeable by 44.4% 
of responders, as compared with 6% in 2013[6]. 

However, among the patients with IBD still persists a certain lack of knowledge and confidence 
in biosimilars. In an Italian survey study among patients with IBD, the great majority of patients 
(73.9%) has not known if originators and biosimilars could be considered equivalent, or if efficacy or 
safety of biosimilars could be lower than those of originators[7]. The authors conclude that substantial 
efforts from the scientific societies and IBD patients' associations are required to overcome this issue 
[7].  

Another important concern is the nocebo effect which is defined as a negative effect of a medical 
treatment that is induced by patients’ expectations and is unrelated to the physiological action of the 
treatment itself. Offering the appropriate information about the concept of biosimilars and their 
advantage for increased accessibility to an effective treatment but also discussing the possibility of 
the nocebo effect is part of the education of the IBD patient, when therapeutic options are presented. 
This approach can lead to good clinical results as shown by a recent study on 210 patients with IBD 
that were non medically switched to a biosimilar where despite an increase of early nocebo 
complaints within the first 6 months after the switch, no significant changes were found in terms of 
clinical efficacy, biomarkers, therapeutic drug level, or anti-drug antibodies [8]. 

Switching from originator molecule for patients who are in a stable clinical remission is currently 
acceptable by many IBD specialists and existing supported by position papers from different national 
associations. This switch appears as safe and as effective as treatment maintenance with the originator 
with no increased risk of immunogenicity [9,10]. 

Thus, the decision to start therapy with a biosimilar (naïve patients or switch) needs to be 
integrated with physicians’ knowledge about their patients and their disease on a case by-case basis, 
after extensive explanations and according to the local policies and reimbursement rules. 
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2. Aim 

At the end of 2022 a decision of the Romanian National House of Insurance recommended the 
non-medical switch of patients treated with adalimumab to a biosimilar of the drug. The directive 
recommended that at least 50% of the existing patients treated with the originator Adalimumab to be 
switched in the first coming year. 

We decided to evaluate a cohort of patients from two tertiary centres that had a non-medical 
switch from the originator adalimumab to a biosimilar, regarding efficacy, safety and side effects and 
persistence on treatment. 

3. Materials and Methods 

Study Design and Clinical Assessment 

This is an observational, multicentric, prospective study conducted in two IBD centers in 
Bucharest on the non-medical switching of Adalimumab.  

The study included 53 patients (27 male and 26 female) diagnosed with Ulcerative Colitis (UC) 
or Crohn's Disease (CD) based on standard endoscopic, radiological, and histological criteria All 
patients were followed actively on a tight control approach[11] . The extent of disease was determined 
using the Montreal classification[12] and its severity was determined using the Mayo score for the 
UC patients[13] and the Harvey Bradshaw Index(HBI) in CD patients[14].  

The patients included in the study had completed at least the induction treatment with the 
original Adalimumab biologic and were considered in clinical remission by their treating physician. 
As the  prescription of adalimumab formulations is issued monthly by hospital physicians the 
patients were progressively non medically switched to one of the Adalimumab biosimilars based on 
the recommendation of the National insurance house at the moment of their first or second visit to 
the hospital for the prescription. The choice of the new treatment brand for Adalimumab was not 
based on any predetermined criteria, and the decision was made by the current physician after an 
extended discussion with the patient.  The Adalimumab biosimilars included in the study were 
those available at that moment respectively Hukyndra, Imraldi, and Hyrimoz(table 1). [15] All 
patients used injector pens for the administration of the biological treatment.  

The original dose and timing of administration was not altered in any patient after the switch to 
the Adalimumab biosimilars. All included patients switching from the ADA originator to an ADA 
biosimilar were clinically assessed before switching to a biosimilar and then monthly for twelve 
months.  

The following data were collected: demographics, previous and current therapy, clinical scores, 
adverse effects related to the therapy, as well as some biological markers (CRP, calprotectin), IBD 
disk, IBD daily life burden.  

The primary objective was the maintenance of clinical remission after switching from the 
original Adalimumab treatment to the Adalimumab biosimilar. Remission was defined as no need 
for ADA optimization or the addition of steroids or immunosuppressants. 

The secondary objectives evaluated the presence of adverse effects after switching treatments, as well as 
the persistence on therapy at 6 and 12 months. 

Table 1. Adalimumab formulations available for prescription in Romania. 

Brand name 
       Humira  

 
Imraldi  

 
Hyrimoz  

 
Hukyndra  

 
Producer          Abbvie Biogen/Ewopharma Sandoz           Stada 

Needle G syringe 29 29 27 29 
Needle G pen 29 29 27 29 

Volume mls for 40 
mg dosing 

0,4 0,4 0,4 0,4 
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prefilled syringe/pen 40mg,80mg/40mg, 
80mg 

40mg/40mg 40mg,80mg/40mg, 
80mg 

40mg,80mg/40mg, 
80mg 

Citrate  No No-since 2023 No No 
Latex  No No No No 

Shelf life at 25* C in 
days  14 31 21 14 

4. Results 

In our population, there were 42 patients with Crohn's Disease (50% male and 50% female) and 11 with 
Ulcerative Colitis (54.54% male and 45.45% female) who switched from the original Adalimumab to a 
biosimilar Adalimumab.  

At the time of switching from the original Adalimumab to a biosimilar all patients were considered in 
clinical remission by their treating physician although 10 of the Crohn's Disease patients had FC > 200 µg/g , 
8 had FC between 200-50 µg/g, and 24 had FC < 50 µg/g. Six months after switching to one of the three 
biosimilars,  patients had FC between 50-200 µg/g, and the rest had FC < 50 µg/g(figure 1). One patient 
required a change to another biological treatment (Ustekinumab) due to the loss of clinical and biological 
response, increase in calprotectin levels above 1000, as well as active disease detected during colonoscopy 
(presence of deep ulcers and signs of inflammation in the colon and the ileo-colonic anastomosis). 

 

Figure 1. During the treatment with the originator Adalimumab, among the 42 patients with Crohn's 
Disease (CD), 13 had a CRP >5 mg/dL, while 29 had a CRP <5 mg/dL. Six months after switching to a 
biosimilar, 8 patients had a CRP >5 mg/dL, and the remaining 34 had a CRP <5 mg/dL. Another parameter 
monitored was the serum ferritin level. During treatment with Humira, 9 patients had a ferritin value <30 
µg/L, 19 had ferritin levels between 30-100 µg/L, and the remaining 14 had ferritin >100 µg/L. Six months 
after switching to one of the three biosimilars, 6 patients had ferritin <30 µg/L, 24 patients had levels between 
30-100 µg/L, and 12 patients had ferritin >100 µg/L(table 2). 

Table 2. Patients with Crohn’s Disease. 

Characteristics Humira Hukyndra Imraldi Hyrimoz 
Patients 42 11(26,19%) 13(30,95%) 18(42,85%) 

Age (years) 44,07 43,54 42,38 45,61 
Sex      

0

5

10

15

20

25

30

Humira Hukyndra Imraldi Hyrimoz

Crohn's disease

CF>200yg/g CF 200-50yg/g CF<50yg/g
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M 
F 

50% 
50% 

81,81% 
18,18% 

53,84% 
46,15% 

27,77% 
72,22% 

Mean duration of 
treatment months 39,83    

A 
 A1 
 A2 
 A3 

 
6 

22 
14 

 
1 
7 
3 

 
2 
7 
4 

 
3 
8 
7 

L 
 L1 
 L2  
 L3 
 L4 

 
14 
9 

19 
0 

 
4 
1 
6 
0 

 
4 
2 
7 
0 

 
6 
6 
6 
0 

B 
 B1  
 B2 
 B3 

 
31 
5 
6 

 
9 
1 
1 

 
7 
4 
2 

 
15 
1 
2 

Fecal calprotectin 
>200ug/g 

200-50ug/g 
<50ug/g 

 
 

10(23,8%) 
8(19,04%) 

24(57,14%) 

 
 

0(0%) 
0(0%) 

11(100%) 

 
 

0(0%) 
0(0%) 

13(100%) 

 
 

0(0%) 
2(11,11%) 

16(88,88%) 
CRP 

  >5mg/dL 
  <5mg/dL 

 
13(30,95%) 
29(69,04%) 

 
0(0%) 

11(100%) 

 
0(0%) 

13(100%) 

 
8(44,44%) 

10(55,55%) 
Hb 14,10g/dl 13,7g/dl 13,4g/dl 12,4g/dl 

Ferritin mg/L 
<30 

30-100 
>100 

 
9(21,42%) 

19(45,23%) 
14(33,33%) 

 
0(0%) 

5(45,45%) 
6(54,54%) 

 
4(30,76%) 
6(46,15%) 
3(23,07%) 

 
2(11,11%) 

12(66,66%) 
4(22,22%) 

Regarding the CF and CRP values in patients with Ulcerative Colitis (UC), during the treatment with 
original Adalimumab, 3 patients had CF >200 µg/g, 3 had CF between 200-50 µg/g, and 5 had CF <50 µg/g. 
Additionally, 2 had a CRP >5 mg/dL and the remaining 9 had a CRP <5 mg/dL. Six months after the initial 
period, 2 UC patients had CF >200 µg/g, 2 had CF between 50-200 µg/g, and the remaining 7 had CF <50 
µg/g. The CRP values did not changed significantly after switching (table 3). 

 Table 3 Patients with ulcerative colitis. 

Characteristics Humira Hukyndra Imraldi Hyrimoz 
Patients 11 3(27,27%) 3(27,27%) 5(45,45%) 

Age(years) 51,72 63 43 50,2 
Sex 
M 
F 

 
54,54% 
45,45% 

 
66,66% 
33,33% 

 
66,66% 
33,33% 

 
40% 
60% 

Fecal calprotectin 
  >200ug/g 

  200-50ug/g 
  <50ug/g 

 
3(27,27%) 
3(27,27%) 
5(45,45%) 

 
0(0%) 

1(33,33%) 
2(66,66%) 

 
1(33,33%) 
1(33,33%) 
1(33,33%) 

 
1(20%) 
0(0%) 

4(80%) 
CRP 

  >5mg/dL 
  <5mg/dL 

 
2(18,18%) 
9(81,81%) 

 
0(0%) 

3(100%) 

 
0(0%) 

3(100%) 

 
2(40%) 
3(60%) 

Hb 14,22g/dl 14g/dl 13,5g/dl 14,3g/dl 
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Ferritin 
<30yg/L 

30-100yg/L 
>100yg/L 

 
2(18,18%) 
3(27,27%) 
6(54,54%) 

 
0(0%) 

1(33,33%) 
2(66,66%) 

 
1(33,33%) 

0(0%) 
2(66,66%) 

 
1(20%) 
2(40%) 
2(40%) 

 
The secondary objective was to evaluate the occurrence of side effects related to the biosimilar therapy. The 

main adverse effect reported by our patients was pain at the injection site. 
Before switching the use of the new administration devices (pens) for the biosimilars was extensively 

explained to the patients using videos and sham models of the pens.  
One patient encountered a problem with the pen at the second administration of Hukyndra when it failed 

to deliver the drug after lifting the pen too early from the skin surface.  Of the 53 patients, only 2 reported pain 
at the injection site, but this was considered insignificant as the patients had a BMI under 20 and also reported 
the same symptoms with the original product.  

Regarding other adverse effects, only one patient reported abdominal pain and rectal bleeding after the 
initiation of a biosimilar therapy. The adverse effects appeared after the first administration, were short-lived, 
and disappeared after two weeks. No clinical, biological or endoscopic recurrence was noticed in this patient. 

5. Discussion 

The advent of biosimilars has been a significant milestone in the treatment of IBD, significantly reducing 
the costs of advanced therapies and allowing their widespread use. Biosimilars are similar, but not identical, to 
the reference biologic, and although they may contain different substances not found in the original preparation, 
studies conducted to date have demonstrated high efficacy, safety, and comparable immunogenicity profile 
[15,16,17,18,19,20].  

Switching from originator adalimumab to an adalimumab biosimilar, or even from switching 
from one biosimilar to another, for reasons driven by third parties, such as payers, in other words the 
non-medical switch, seems also safe and effective [15,16,17,18,19].  Still the decision of non-medical 
switch is often seen as arbitrary by the physicians [21]. 

When the recommendation of the national insurance house of insurance to switch to a 
adalimumab biosimilar was issued, a lot of gastroenterologists were still reluctant. We decided to 
present the existing treatment options to our patients and to discuss extensively on the concept of 
biosimilarity of the drugs allocating more time to the consultation in order to minimize the possible 
side effects after the switch including the nocebo effect. Offering the appropriate information about 
the biosimilar drugs and their effectivenes and side effects profile comparable to the originator with 
an advantage of increased accesibility and also discussing the possibility of the nocebo effect is part 
of the education of the IBD patient, when therapeutic options are presented[15]. 

All patients but one in or cohort maintained clinical and biological remission at six and twelve months 
after switching treatments with minimal adverse reactions.  

These findings correlate with data obtained in other studies. A remission rate of 74.5% and a treatment 
persistency of 81.6% at 12 months was shown in an Italian cohort of 98 patients switching from 
adalimumab originator to SB5. A higher number of patients reported mild adverse events after 
switch, most commonly injection site pain (maybe because SB5 formulation contained sodium citrate 
until 2023) [22,15].  

In a study from Hungary, the subjective efficacy of switching to a biosimilar was proven in the 
case of adalimumab while a more reduced efficacy was experienced with the infliximab biosimilar. 
The perception of AEs was high and varied between biosimilars [23]. 

The results of a real-life retrospective study of non-medical switch in Italy that included also 
patients in stable remission under ADA originator treatment, showed that all ADA biosimilars were 
effective and safe. Clinical remission was maintained in 124 out of 153 patients (81.0%) after a median 
follow-up of 12 months in patients switched from the originator [24].  

However, the Italian real-life experience with a rate of about 20% of patients losing remission, 
together with a significant rate of successful switch back to the ADA originator, is a finding that 
requires careful evaluation in prospective studies for both medical and ethical implications. This 
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finding is particularly relevant for UC patients, who seem to have the worst performance when the 
ADA originator was replaced for a non-medical reason in this study [25]. 

The patients non medically switched were in clinical stable remission while receiving the ADA 
originator treatment and despite the fact that all but one remained in clinical remission at one year, 
we cannot exclude a “nocebo” effect that could negatively influence the maintenance of remission 
after nonmedical switching as we also observed an increase of  the IBD disk values and of the 
patients ‘scores of the visual analogue scale assessing the IBD daily life burden (0=perfect and 
10=worst, >5 high burden) before and immediately after switch(unpublished data). 

Regarding the safety profile, among the 53 patients, 2 experienced adverse reactions, such as pain at the 
injection site, but this is in line with the known side effects of Adalimumab. Switching to a biosimilar can also 
mean changing the delivery device and patient care process, which can cause anxiety for the patient. Ensuring 
and educating patients is essential to ensure their comfort with the use of new devices. Additionally, both the 
physician and the medical team must be familiar with the new types of Adalimumab biosimilar delivery devices. 
[15]. Factors contributing to pain during the administration of a subcutaneous product include the product's 
composition, injection speed, viscosity, injection angle, injection site, and patient-related factors. The biosimilar 
pen devices used in our study have a needle thickness of 29G and a length of 4-8 mm, similar to the original 
Humira product. [15]. 

During follow-up, only one patient required discontinuation of the treatment due to secondary failure and 
switched to another biologic, no patients were optimized and remained in clinical remission without 
corticosteroids. The results are better or comparable with current literature reports [25,26,27,28,29,30], the 
small number of patients and the short duration of the study being a possible bias.  

Our study has several limitations. Being an observational study, data collection is challenging by nature, 
and some data may be missing from medical records. Another limitation is the small sample size, and the 
relatively small number of UC patients. This can be explained by the preference for other biologic treatments 
(Infliximab or Vedolizumab) among UC patients. Also, the limited follow-up period of monitoring the 
patients of only 12 months is a limitation as we recognize that a longer follow-up might add insightful 
information on efficacy and persistence on treatment. 

6. Conclusions 

In this study on non-medical switch to a ADA biosimilar of 53 patients with IBD we managed to confirm 
the efficacy of the Adalimumab biosimilar in the management of IBD patients with excellent results at six and 
twelve months of follow up. Furthermore, it demonstrates that switching from the original product to a 
biosimilar is safe, cost-effective, and therapeutically effective. No difference was observed between the 
biosimilars used in the study.  

This observational study is one of the first analyses conducted in Romania that shows the Adalimumab 
biosimilars are as effective as the originator Adalimumab in the clinical practice of IBD patients. These results 
support the idea that the widespread use of biosimilars does not affect therapy efficacy and patient safety.  
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