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Abstract
BACKGROUND 
Biologic therapy resulted in a significant positive impact on the management of 
inflammatory bowel disease (IBD) however data on the efficacy and side effects of 
these therapies in the elderly is scant.

AIM 
To evaluate retrospectively the drug sustainability, effectiveness, and safety of the 
biologic therapies in the elderly IBD population.

METHODS 
Consecutive elderly (≥ 60 years old) IBD patients, treated with biologics [inflixi-
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mab (IFX), adalimumab (ADAL), vedolizumab (VDZ), ustekinumab (UST)] followed at the McGill 
University Inflammatory Bowel Diseases Center were included between January 2000 and 2020. 
Efficacy was measured by clinical scores at 3, 6-9 and 12-18 mo after initiation of the biologic 
therapy. Patients completing induction therapy were included. Adverse events (AEs) or serious 
AE were collected during and within three months of stopping of the biologic therapy.

RESULTS 
We identified a total of 147 elderly patients with IBD treated with biologicals during the study 
period, including 109 with Crohn’s disease and 38 with ulcerative colitis. Patients received the 
following biologicals: IFX (28.5%), ADAL (38.7%), VDZ (15.6%), UST (17%). The mean duration of 
biologic treatment was 157.5 (SD = 148) wk. Parallel steroid therapy was given in 34% at baseline, 
19% at 3 mo, 16.3% at 6-9 mo and 6.5% at 12-18 mo. The remission rates at 3, 6-9 and 12-18 mo 
were not significantly different among biological therapies. Kaplan-Meyer analysis did not show 
statistical difference for drug sustainability (P = 0.195), time to adverse event (P = 0.158) or 
infection rates (P = 0.973) between the four biologics studied. The most common AEs that led to 
drug discontinuation were loss of response, infusion/injection reaction and infection.

CONCLUSION 
Current biologics were not different regarding drug sustainability, effectiveness, and safety in the 
elderly IBD population. Therefore, we are not able to suggest a preferred sequencing order among 
biologicals.

Key Words: Inflammatory bowel disease; Biologics; Elderly; Efficacy; Safety; Adverse events
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Core Tip: Data on the efficacy and side effects of biologic therapies in the elderly inflammatory bowel 
disease (IBD) population is scant. Our single center study evaluates retrospectively the drug sustainability, 
effectiveness, and safety of approved biologic therapies in this sensitive population. The major finding of 
our study was that the drug sustainability and safety of the different biologicals were not significantly 
different in a large real-world, elderly IBD cohort treated in this single tertiary IBD center. As a 
consequence, we are still not able to suggest a preferred sequencing order among biologicals.
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INTRODUCTION
Crohn’s disease (CD) and ulcerative colitis (UC) are chronic immune-mediated diseases classified as 
inflammatory bowel diseases (IBD), which can result in progressive bowel damage and disability. 
Although more common in young adults, the prevalence and the incidence of IBD are increasing in the 
elderly[1]. Approximately 10%-15% of new IBD diagnoses occur in individuals over 60 years (elderly-
onset IBD), while the majority of older patients with IBD are classified as adult-onset IBD, meaning they 
were diagnosed with IBD between 18-59 years old[2-4]. There has been a revolution in the medical 
therapy of IBD with the advent of biological agents in the past two decades leading to improved clinical 
outcomes. Biological therapies were also associated with adverse events (AEs), including infusion/ 
injection reactions, infections, and malignancies. Elderly IBD patients are in many ways a difficult-to-
treat patient population, and may be even more vulnerable to AEs due to advanced age, comorbidities 
and polypharmacy[5].

The proportion of elderly IBD patients in randomized clinical trials (RCTs) is usually small, therefore 
there is lack of data concerning effectiveness and safety profiles of biologic therapies in this population. 
This relative paucity of data together with the higher frequency of comorbidities, polypharmacy, and 
the perceived toxicity of IBD drug therapies in the elderly patients may likely explain the underuse of 
biological agents and the reported higher rates of steroid use. As reported by studies from France, 
Sweden and Hong Kong, only 1%-3% of elderly IBD patients received biologic therapy within five to ten 
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years of follow-up[6-8].
The expected rate of AE and medication interactions may significantly influence the choice of therapy 

in the elderly IBD population. In a study from Leuven, advanced age was associated with higher rates of 
serious AEs (SAEs) on anti-tumor necrosis factor (TNF) therapy, such as infections and malignancy[9]. 
In contrast, recent data from pooled analyses of RCTs suggest that the advanced age, and not anti-TNF 
exposure, was associated with increased rates of SAE and hospitalizations[10].

Furthermore, landmark trials evaluating the more recently approved biologic agents, such as 
vedolizumab (VDZ) or ustekinumab (UST), suggested a more beneficial overall safety profile[11,12]. 
However, the existing literature is limited regarding effectiveness and safety of these agents in the 
elderly population. A post hoc analysis of the GEMINI trials reported that in IBD patients above 55 years 
old the efficacy and safety of VDZ was similar to younger IBD patients, while the safety profile was not 
different from placebo[13]. Relatively few data are available in elderly IBD patients on the efficacy or 
safety on anti-TNFs and on the new biologicals. One of the first studies in elderly patients was Busquets 
et al[14] which performed a systematic review on efficacy and safety of anti-TNFs in the elderly, 
however mainly in patients with rheumatic diseases. It concluded that elderly patients on anti-TNF 
therapy have higher number of AEs, and similar efficacy, when compared with younger patients. The 
aim of our study was to measure the rates of biologic therapy sustainability in elderly IBD patients, as 
well as to report their effectiveness and safety profile.

MATERIALS AND METHODS
Study design
Consecutive elderly patients (aged 60 years or over) previously or currently treated with a biologic 
agent and followed at the McGill University Health Centre Inflammatory Bowel Diseases Center 
between January 2000 and January 2020 were included retrospectively. The efficacy of treatment with a 
biologic agent was assessed by clinical score, biochemical and endoscopy. Clinical response and 
remission using the Harvey-Bradshaw Index (HBI) and Mayo score were measured at baseline, 3 mo, 6-
9 mo, and 12-18 mo of follow up. Patients included were patients with IBD, with an age of 60 years or 
older, whose current or prior treatment included biological agents (anti-TNF, VDZ or UST). Patients 
with contra-indications to biologic therapy, or patients with less than 3 mo follow-up were excluded. 
For patients with multiple biological exposure, data for the last biological therapy was collected.

Local electronic medical charts were used to identify elderly IBD patients on infliximab (IFX), 
adalimumab (ADAL), VDZ or UST. We collected demographic data (age, gender), comorbidities, age at 
diagnosis, disease duration, disease extent and phenotype (Montreal classification)[15], prior 
gastrointestinal surgeries, C-reactive protein, fecal calprotectin, radiological or endoscopic reports and 
clinical symptoms of IBD activity. Additional therapeutic variables measured were treatment duration 
and dosage, prior or concomitant immunosuppression, parallel steroid therapy. Comorbidity was 
measured by the Charlson Comorbidity Index (CCI), where a CCI of 0 represents absence of comor-
bidity[16]. AE, SAE, hospitalizations [duration and reasons (medical, surgical, unrelated) for hospital-
ization] and mortality were collected. SAE was grouped into four distinct categories: Infection (infection 
reported during the course of biologic therapy not requiring hospitalization), severe infection (any 
infection reported during the course of biologic therapy that needed hospitalization), malignancy, IBD-
related surgeries (excluding elective surgical management of perianal lesions). If a treatment-related 
complication did not fit the previously-mentioned criteria for a SAE, then it was considered an AE, 
including acute infusion reactions (within one hour of dose administration), hypersensitivity reactions, 
non-allergic skin rash, mild infections and other AE. Patient-related data were collected through the 
MUHC electronic medical record (Oacis Clinical Information System).

Outcomes
The primary outcome was the drug sustainability and comparative time-dependent safety analysis in 
elderly patients with IBD (aged 60 years or over) on different biologic therapy. Secondary outcomes 
included the comparison of rates of clinical, biochemical, and endoscopic remission in elderly IBD 
patients according to the biologic therapy used. Clinical response was defined as a decrease in the HBI 
by 3 points or more from baseline for CD or a similar decrease in the partial Mayo Score (pMayo) by 3 or 
more for UC, while clinical remission was defined as an overall HBI of less than 5 for CD or an overall 
pMayo of less than 2 for UC[17].

AE or SAE occurring within three months of the last biologic dose were considered to be related to 
the biologic agent. SAEs were defined as potentially life-threatening or leading to death, hospitalization, 
or prolongation of hospitalization, or causing significant disruption in normal life functions. Infections 
and malignancy were separately captured. Reasons for discontinuation of the biologic agent were also 
evaluated.
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Statistical analysis
Statistical analysis was performed using Statistical Package for the Social Sciences (SPSS 20.0; SPSS INC., 
Chicago, Illinois). Descriptive statistics were used to summarize patient and treatment-related character-
istics along with means ± SD, and common themes highlighted using qualitative data analysis. Chi-
square test or Fisher exact test was used to compare categorical variables while the Student’s unpaired t-
test was used to compare continuous variables. Kaplan Meier curves were plotted with COX regression 
analysis to assess differences in drug sustainability, infections or AE stratified by the different biological 
agents. A P < 0.05 was defined as statistically significant.

Ethical considerations
This study was reviewed and approved by the McGill University Health Centre Research Ethics Board 
under the ethical approval number: 2019-5209. The research protocol conforms to ethical guidelines of 
the 1975 Declaration of Helsinki (6th revision, 2008) and local regulations. Informed consent was 
obtained from each patient included in the study.

RESULTS
Demographic and baseline factors
A total of 147 elderly patients with IBD were identified, including 109 patients with CD and 38 patients 
with UC. The majority of patients (75.5%) were diagnosed before the age of 60, thus adult-onset, elderly 
IBD patients. Disease location was predominantly ileocolonic (47.7%) in patients with CD and pancolitis 
for patients with UC (63.2%). Among patients with CD, 21.1% suffered from perianal disease. The CCI 
was at least 1 in 95.2% of elderly IBD patients, at least 3 in 47.6% and above 4 in 12.9%. Approximately 
45.6% (67 patients) of all included patients underwent at least one surgical resection related to IBD. 70 
elderly IBD patients (47.6%) had previous exposure to other biologics. Over the study period, 35.4% of 
patients had received a course of systemic steroids at least once, while 17% were treated with 
concomitant immunomodulatory therapy. The mean duration of biological therapy was 157.5 (SD = 148) 
wk. Extraintestinal manifestations had been diagnosed in 10.9% of elderly IBD patients. Table 1 
summarizes disease characteristics and history of IBD-related therapy.

Drug sustainability, time to AE or infection
Figure 1A (see appendix section) shows the time to treatment discontinuation stratified by the biological 
agent by Kaplan-Meier and Cox regression analysis. No significant difference was found among the 
four biologicals (P = 0.195) (Figure 1A). According to Figure 1B, the time to AE was not significantly 
different in a Kaplan-Meier and Cox regression analysis among the four biologics (P = 0.158). Figure 1C 
shows the time to infections stratified by the biological agent. There was no statistical difference among 
the biologicals among the respective time to infection curves (P = 0.973). SAE was observed in only one 
patient (0.6%), who presented fever of unknown origin, needing hospitalization.

Efficacy
Figure 2A (see appendix section) shows the rates of clinical response and remission in elderly IBD 
patients treated with different biologicals according to HBI or Mayo scores at 3 mo. When assessing the 
clinical response in patients with CD, 71% of the patients on ADAL, 70% on UST, 65.2% on IFX and 60% 
on VDZ achieved clinical response at 3 mo. Regarding clinical remission in CD at 3 mo, 61.3% of 
patients on ADAL, followed by 54.2% on UST, 50% on VDZ and 47.8% on IFX achieved clinical 
remission. When looking at clinical response at 3 mo in patients with UC, 80% of the patients on ADAL, 
followed by VDZ with 44.4% and IFX with 40% responded. With regards to clinical remission at 3 mo, 
40% patients on ADAL achieved clinical remission, 30% on IFX and 20% on VDZ.

The rates of clinical remission in elderly IBD patients treated with different biologicals according to 
HBI or Mayo scores at 6-9 mo are show in Figure 2B (see appendix section). Regarding clinical response 
in CD, 71.4% of patients on UST achieved clinical response at 6-9 mo, followed by 60.9 % on IFX, 58.3% 
on VDZ and 54.1% on ADAL. As for clinical remission in CD, 56.5% of patients on IFX, 50% on UST, 
45.9% on ADAL and 41.7% on VDZ achieved clinical remission at 6-9 mo. When evaluating clinical 
response in UC, 55.6% of patients on IFX, followed by 45.5% on VDZ, 42.9% on ADAL reached clinical 
response at 6-9 mo. As for clinical remission in UC, 42.9% of patients on ADAL, 36.4% on VDZ and 
33.3% on IFX achieved this outcome.

The rates of clinical remission in elderly IBD patients treated with different biologicals according to 
HBI or Mayo scores after 12-18 mo are presented in Figure 2C (see appendix section). Regarding clinical 
remission in patients with CD, 55.6% of patients on ADAL, followed by 40% on VDZ, 37.5% on IFX and 
30% on UST achieved remission. As for clinical remission in patients with UC, approximately 62.5% of 
patients on IFX, followed by 50% on ADAL and 45.5% on VDZ achieved remission. Clinical response 
and remission rates were not significantly different across biologicals in either CD or UC at any time 
points (P = ns for each assessment), as shown in Figure 2 (see appendix section). Given the retrospective 



Hahn GD et al. Biologic effectiveness safety elderly IBD

WJG https://www.wjgnet.com 4827 September 7, 2022 Volume 28 Issue 33

Table 1 Disease characteristics at baseline and history of inflammatory bowel disease-related therapy

Biological therapy

Vedolizumab % (n 
= 23)

Adalimumab % (n 
= 57)

Infliximab % (n 
= 42)

Ustekinumab % (n 
= 25)

< 60 69 (16) 81 (46) 71 (30) 76 (19)Age at IBD diagnosis (yr)

≥ 60 30 (7) 19 (11) 28 12 24 (6)

CD 52 (12) 81 (46) 64 (27) 96 (24)IBD type

UC 48 (11) 19 (11) 36 (15) 4 (1)

Ileal (L1) 17 (4) 24 (14) 9 (4) 12 (3)

Colonic (L2) 4 (1) 21 (12) 19 (8) 24 (6)

Ileocolonic (L3) 26 (6) 31 (18) 38 (16) 48 (12)

Isolated upper GI disease (L4) 4 (1) 3 (2) 2 (1) 4 (1)

CD location

Combined upper GI disease 
with L1, 2 or 3

4 (1) 2 (1) 2 (1) 12 (3)

Luminal (B1) 17 (4) 38 (22) 24 (10) 32 (8)

Stricturing (B2) 26 (6) 28 (16) 28 (12) 44 (11)

Disease behavior

Penetrating (B3) 13 (3) 16 (9) 17 (7) 24 (6)

CD perianal Presence of perianal disease 9 (2) 12 (7) 24 (10) 16 (4)

Proctitis (E1) 0 2 (1) 0 0

Left-sided (E2) 26 (6) 5 (3) 5 (2) 0

UC extension

Pancolitis (E2) 22 (5) 12 (7) 26 (11) 4 (1)

1 13 (3) 9 (5) 5 (2) 0

2 17 (4) 7 (4) 17 (7) 0

UC severity (Mayo score)

3 17 (4) 3 (2) 9 (4) 4 (1)

0 0 9 (5) 5 (2) 0

1-2 56 (13) 54 (31) 38 (16) 36 (9)

3-4 26 (6) 28 (16) 48 (20) 36 (9)

Charlson Comorbidity Index

More than 4 17 (4) 9 (5) 7 (3) 28 (7)

Active within last 5 yr 4 (1) 3 (2) 2 (1) 8 (2)History of malignancy

Active more than 5 yr prior 4 (1) 2 (1) 5 (2) 0

Prior resective surgery Surgical resection ≥ 1 43 (10) 44 (25) 33 (14) 72 (18)

Bio-naïve 39 (9) 54 (31) 76 (32) 20 (5)

Previous exposure to anti-
TNF

61 (14) 46 (26) 21 (9) 80 (20)

Previous exposure to VDZ 0 0 7 (3) 4 (1)

Previous exposure to biologics

Previous exposure to UST 9 (2) 0 2 (1) 4 (1)

Concomitancy of 5-ASA Yes 39 (9) 14 (8) 8 (19) 16 (4)

Concomitancy of systemic 
steroids at baseline

Yes 43 (10) 26 (15) 40 (17) 40 (10)

Concomitancy of immunomod-
ulator at baseline

Yes 9 (2) 17 (10) 26 (11) 8 (2)

Musculoskeletal 0 3 (2) 5 (2) 4 (1)

Ocular 0 3 (2) 5 (2) 8 (2)

Mucocutaneous 4 (1) 3 (2) 7 (3) 12 (3)

Primary sclerosing 

History of an extraintestinal 
manifestation

4 (1) 0 0 4 (1)
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cholangitis

CD: Crohn’s disease; UC: Ulcerative colitis; IBD: Inflammatory bowel disease; GI: Gastrointestinal; 5-ASA: 5-aminosalicylic acid; TNF: Tumor necrosis 
factor; VDZ: Vedolizumab; UST: Ustekinumab.

Figure 1 Time based on biologic therapy. A: Treatment discontinuation; B: Adverse event; C: Infection.

nature of the study and the lack of standardization of the collected measurements for endoscopic and 
biomarkers, the statistical analysis was inconclusive, therefore the data is not presented.

DISCUSSION
The major finding of our study was that the drug sustainability and safety of the different biologicals 
were not significantly different in a large real-world, elderly IBD cohort treated in this single tertiary 
IBD center. Peyrin-Biroulet et al[18] evaluated the efficacy and safety profile of anti-TNF in IBD patients, 
showing no difference in the frequency of mortality, malignancies and serious infections between anti-
TNF and control group. Similarly, Lichtenstein et al[19] reported that the occurrence of death was 
similar between patients treated with anti-TNF and those who received other treatments only; however, 
an increased risk of infections was seen in patients treated with IFX. Borren and Ananthakrishnan[20] 
reported that older age was associated with an increased risk of malignancy compared to younger age. 
Elderly patients on biologics had a 3-fold increase in risk of infection compared to those who were not 
using biologics, yet there were no significant differences in odds of malignancy or mortality compared 
to older patients that were not using biologics.
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Figure 2 Clinical response and remission rates in elderly inflammatory bowel disease patients treated with different biologicals 
according to Harvey-Bradshaw Index or Mayo scores. A: At 3 mo; B: At 6-9 mo; C: After 12-18 mo. CD: Crohn’s disease; UC: Ulcerative colitis; IBD: 
Inflammatory bowel disease.

Regarding efficacy and safety profile of biological therapy in the elderly patients, Asscher et al[21]. 
assessed the safety and effectiveness of anti-TNF therapy in IBD patients over 60 years. Elderly patients 
on anti-TNF therapy have an increased risk of serious infections compared with elderly IBD patients 
who are not on anti-TNF therapy, not compared to younger patients who receive anti-TNF, though. 
However, comorbidity has been shown to be an indicator of SAE in patients exposed to anti-TNF. 
Effectiveness was similar between elderly and younger patients. Lobatón et al[9] also evaluated efficacy 
and safety of anti-TNF therapy in an elderly IBD population and showed a worse short-term clinical 
response to anti-TNFs at 10 wk after anti-TNF initiation, meaning that the probability of drug discon-
tinuation during the follow-up (whatever the reason) was higher; but when excluding primary non 
response, this proportion became similar between the two groups. No differences were found in long-
term efficacy among the initial responders (79.5% vs 82.8%; P = 0.64). As for safety, a higher risk of SAE 
was found in elderly IBD patients treated with anti-TNFs (risk ratio = 4.7; P < 0.001) compared to the 
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younger subgroup[9]. Along with that, our study also reported statistically similar rates of 3 mo clinical 
response and 6-12 mo clinical response and remission among the four types of biologics studied (ADAL, 
IFX, VDZ and UST). Regarding safety, time to AE and to infection were also not statistically different.

The efficacy and safety of the anti-TNFs are extensively studied, less real world or comparative data 
are available for the new biologicals. In the landmark clinical trials, they appeared to be a safer option 
compared to the anti-TNFs, although in indirect comparisons. Recently, comparative efficacy and safety 
data became available in IBD patients. The SEAVUE study compared UST with ADAL for induction and 
maintenance of biological-naïve patients with moderate to severe CD. With regards to safety, 34.0% of 
UST-treated and 40.5% of the ADAL-treated patients had infections, 2.6% and 7.2% had SAEs, and 6.3% 
and 11.3% had AEs leading to therapy discontinuation in non-elderly IBD patients[22]. VARSITY trial 
compared VDZ with ADAL in patients with moderately to severely active UC, mainly patients without 
previous exposure to biologics. Numerical differences were observed in the reported AEs. Of note, the 
exposure-adjusted incidence rate of infection was 23.4 per 100 patients-year in the VDZ group and 34.6 
per 100 patients-year in the ADAL group[23].

As for the elderly IBD population on new biologicals, there is still a paucity of data concerning 
efficacy and safety from real world studies. Cohen et al[24] evaluated the efficacy and safety of VDZ in 
elderly IBD patients compared to non-elderly patients. Equal effectiveness in both groups was reported; 
however, there was a higher risk of infections among the elderly on VDZ, which could be related to age 
and due to underlying diseases[24]. Garg et al[25] evaluated the safety and efficacy of UST in elderly CD 
patients. Efficacy and safety were similar in this relatively small cohort in elderly and non-elderly IBD 
patients; elderly patients were less likely severe, though, and both groups had 95% previous exposure to 
biologics. Furthermore, the mucosal healing rates observed in the elderly cohort were in check with 
other real-world studies performed in non-elderly IBD patients. As for safety, UST use in elderly IBD 
was not associated with higher rates of infusion reaction, infections, or postoperative complications as 
compared to the non-elderly patients[25]. In line with these studies, ours showed no significant 
difference in time to AEs and infection among elderly IBD patients treated with anti-TNF, VDZ and 
UST.

The strength of our study is that represents a single center cohort with harmonized treatment and 
follow-up strategies across IBD specialists. In addition, a complex analysis of effectiveness and safety 
was performed in a relatively large elderly IBD cohort. However, the present study has limitations. 
First, there was a relatively low number of elderly patients on new biological therapies. Second, it 
consists of a retrospective cohort with intrinsic problems of accuracy and potential biases such as recall 
bias and reporting bias, specially of AEs and mild infections, which patients may not have announced or 
may not have been documented. Third, follow-up on biomarkers, fecal calprotectin and endoscopy were 
not uniform for timing. Fourth and last, rates of previous exposure to biologicals were different for new 
biologics vs anti-TNFs.

CONCLUSION
Current biologic therapies were not different concerning drug sustainability, effectiveness, and safety in 
the elderly IBD population. Based on these results, a preferred sequencing order among biologicals for 
this specific population is not possible to be suggested thus, larger studies in elderly IBD population are 
warranted.

ARTICLE HIGHLIGHTS
Research background
Biologic therapy resulted in a significant positive impact on the treatment of inflammatory bowel 
disease (IBD) however data on the efficacy and side effects of these therapies in the elderly is scant.

Research motivation
To further evaluate and develop more studies regarding treatment efficacy and safety of biological 
therapies in a specific and sensitive population, such as the elderly IBD patients, since there is not much 
evidence about it on medical literature so far.

Research objectives
Retrospectively evaluate the drug sustainability, effectiveness, and safety of the biologic therapies in the 
elderly IBD population.

Research methods
Consecutive elderly (≥ 60 years old) IBD patients, treated with biologics [infliximab (IFX), adalimumab 
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(ADAL), vedolizumab (VDZ), ustekinumab (UST)] followed at the McGill University Inflammatory 
Bowel Diseases Center were included between January 2000 and 2020. Efficacy was measured by clinical 
scores at 3, 6-9 and 12-18 mo after initiation of the biologic therapy. Patients completing induction 
therapy were included. Adverse events (AEs) or serious AEs were collected during and within three 
months of stopping of the biologic therapy.

Research results
A total of 147 elderly patients with IBD were identified and treated with biologicals during the study 
period, including 109 with Crohn’s disease and 38 with ulcerative colitis. Patients received the following 
biologicals: IFX (28.5%), ADAL (38.7%), VDZ (15.6%), UST (17%). The mean duration of biological 
therapy was 157.5 (SD = 148) wk. Parallel steroid therapy was given in 34% at baseline, 19% at 3 mo, 
16.3% at 6-9 mo and 6.5% at 12-18 mo. The remission rates at 3, 6-9 and 12-18 mo were not significantly 
different among biological therapies. Kaplan-Meyer analysis did not show statistical difference for drug 
sustainability (P = 0.195), time to adverse event (P = 0.158) or infection rates (P = 0.973) between the four 
studied biologicals. The most common AEs that led to drug discontinuation were loss of response, 
infusion/injection reaction and infection.

Research conclusions
Current biologics were not different regarding drug sustainability, effectiveness, and safety in the 
elderly IBD population. Therefore, it is not possible to suggest a preferred sequencing order among 
biologics.

Research perspectives
The authors expect that this article may help other IBD physicians and gastroenterologists in their 
decision process for treating elderly IBD patients with biological therapy.
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