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Abstract 

Background  Several disparities in healthcare utilisation and delivery are reported in inflammatory bowel disease 
(IBD). We examined disparities for delays in biologic administration.

Methods  This is a tertiary centre, retrospective, cohort study of consecutive adult IBD outpatients referred to the bio-
logics clinic (BC) for initiation of therapy over 2 years. We collected patient-, disease- and service-related data 
in addition to adverse clinical outcomes (primary non-response, corticosteroid prescription, IBD hospital admission 
and surgery) within 6 months of the first dose of therapy. The primary outcome was time-to-therapy (TTT): time 
interval from referral to the first drug dose. Univariate and multivariate regression analyses examined associations 
between variables and TTT.

Results  240 patients started biologics: 87 (36%) ulcerative colitis (UC) and 153 (64%) Crohn’s disease (CD). Median 
referral age was 43 years (IQR 34–56) and 128 (53%) were male. Charlson Comorbidity Index was ≤ 1 in 185 patients 
(77%) and 141 (59%) were biologic naïve. 91 (37.9%) were White British, 88 (36.7%) Asian (Indian or Pakistani), 61 
(25.4%) were from other ethnic groups. Median TTT was 76 (IQR 56–97) days. In multivariable analysis, longer TTT 
was associated with CD, other ethnic groups and Adalimumab. Lack of funding at the time of BC and referral age 
were of borderline statistical significance. Adverse outcomes at 6 months was significantly associated with C-reactive 
protein level > 10 mg/L (OR 2.13; p = 0.03) but not with longer TTT.

Conclusions  Delays in initiating biologic therapy are significantly associated with IBD type, ethnicity and therapy 
type. Unwarranted variation in IBD care can be mitigated by concerted initiatives to address modifiable factors 
for timely access to effective therapies.

Key messages 

∙ What is already known on this topic? Disparities are reported in inflammatory bowel disease (IBD) care. Delays 
in therapy leads to adverse clinical outcomes. Disparities in administration of biologic therapy affects quality of care.
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∙ What does this study add? Sociodemographic characteristics, such as ethnicity, disease and biologic type were sig-
nificantly associated with delays in initiation of therapy.

∙ How does this study affect research, practice or policy? Specific patient-related factors and patient profiles were 
identified that may benefit from focused multi-disciplinary input, and service-related factors may be modified to miti-
gate delays in starting biologic therapy.

Keywords  Inflammatory bowel disease, Biologics, Clinical outcomes, Disparities

Background
The rising global incidence of inflammatory bowel dis-
ease (IBD), notably in newly industrialised countries, is 
widely reported in observational studies [1, 2]. The pro-
gressive, chronic nature of IBD, particularly Crohn’s dis-
ease (CD), is associated with an increased lifetime risk of 
intestinal complications, extra-intestinal manifestations 
and disability [1] incurring significant societal and health 
economic burden [2].

Improved understanding of underlying immunopatho-
physiology over the last two decades has led to an expan-
sion of available targeted biological and small molecule 
therapy [3]. Substantial evidence from prospective stud-
ies and post-hoc clinical trial data demonstrate improved 
clinical outcomes through earlier use of biologics [4, 5] 
Conversely delays in initiating biologic therapy have been 
associated with worse clinical outcomes, such as achiev-
ing inadequate disease control, in both paediatric [6] and 
adult IBD patients [7, 8].

Timely therapy is paramount for altering disease course 
to improve long term outcomes and may be hindered 
by disparate access to treatment across geographical 
regions, [9] variability in medical practice [10, 11] and 
a number of patient-related factors. The terms health 
inequalities or disparities are often used interchange-
ably for ‘’systematic, plausibly avoidable health differ-
ences adversely affecting socially disadvantaged groups’’ 
[12] or ‘’differences in the care that people receive and the 
opportunities that they have to lead healthy lives’’ [7]. For 
IBD, emerging discrete data, mostly from North Amer-
ica, describe disparities in medication utilisation, [8, 10, 
11, 13] healthcare delivery, [14, 15] response to biologic 
therapy, [16] surgical outcomes, [17] and mortality [18] 
associated with age, sex, socio-economic status, race 
and ethnicity. Variation in medical practice, resources 
and outcomes are considered markers of poor quality 
healthcare and inequity [14] which should drive service 
improvement.

For patients with moderate to severe disease activ-
ity, initiating biologic therapy is a complex multi-step 
process involving specific measures, outlined by exist-
ing IBD guidelines [15, 19–24] and standards [25]. These 
include pre-biologic screening, vaccination, prescribing, 
administration and monitoring processes in addition to 

mandated funding approval in some countries. Delays 
with one or more steps can contribute to prolonged time 
to therapy. Time to therapy of over 40 days was reported 
to be associated with worse self-reported gastrointestinal 
symptoms, radiological and/or endoscopic appearances 
at one year [26]. Criteria for defining what constitutes a 
therapeutic delay and optimal time interval for biologic 
initiation in the outpatient setting are lacking, despite 
accumulating evidence of patients experiencing thera-
peutic delays in various countries [6, 26–28].

The primary aim was to measure time-to-therapy 
(TTT) in an observational cohort of adult IBD patients. 
The secondary aims were to (a) evaluate patient- and 
clinic-related variables that predict risk of prolonged 
TTT; (b) determine the association between prolonged 
TTT and adverse outcomes within six months of the 
first dose of biologic therapy, and (c) identify patient- and 
clinical-related factors which contribute to prolonged 
TTT.

Materials and methods
Study setting
Adult IBD outpatients aged ≥ 16  years who met clini-
cal criteria for biologic therapy were referred to a dedi-
cated biologics clinic (BC) run by a multidisciplinary 
team (MDT), set up to facilitate thorough counselling, 
safe prescribing, administrative and reimbursement 
tasks prior to drug administration. The adopted biologics 
referral pathway from the BC review are shown in Sup-
plementary Figures  S2 and S3. Pre-biologic screening 
requests and completion of funding application forms 
(where there was a clear decision about biologic agent) 
were mandatory for referral to BC. Pre-screening results 
and funding approval had to be complete before patients 
could receive their first dose of therapy (FD). All included 
patients received the standard dosing for induction 
and maintenance regimens for either infliximab, adali-
mumab, ustekinumab or vedolizumab. Study approval 
was obtained from the institutional review board (IRB) 
at London North West University Healthcare NHS Trust 
in the United Kingdom (evaluation reference number 
SE21/003) who waived the need for ethical approval and 
patient consent as anonymised retrospective electronic 
health record data was used.
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Outcomes
The primary outcome was TTT, defined as the time 
interval between BC referral and FD. Secondary out-
comes were: (a) time to BC, (b) documented adverse 
outcomes within the first six months of FD  which 
included primary non-response (PNR) to therapy, oral 
or intravenous corticosteroid prescription, IBD-related 
hospitalisation, IBD-related surgery and death. PNR 
was defined as a lack of clinical improvement based 
on physician global assessment, according to clinical 
practice criteria for standard of care within the first 
six months of therapy, necessitating discontinuation of 
current biologic therapy and a switch in therapy.

Eligibility criteria
Consecutive patients electronically referred to the BC 
for initiation of biologic therapy between 1st October 
2019 and 31st October 2021 were included. Patients 
who had initiated biologic therapy during an inpatient 
hospital stay were excluded. Those initiating small mol-
ecule therapy were excluded as they were referred to a 
separate clinical pathway.

Data collection
The study was conducted and reported in accordance 
with the Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) recommendations 
[20]. The checklist is shown in Supplementary Figure 
S1.

Data collected retrospectively from patient electronic 
health records (EHR) were: patient-related (age at refer-
ral, gender, ethnicity (using standard national coding 
used in EHR), Index of Multiple Deprivation Decile 
[IMDD] score based on postcode), disease-related 
(Charlson Comorbidity Index [CCI], age at diagnosis, 
disease duration, disease location and behaviour for CD 
or disease extent for UC, C-reactive protein level (CRP) 
(mg/L) and faecal calprotectin (ug/g) obtained within 
3 months prior to or within 1 month after referral, dis-
ease activity or index score, immunomodulator and bio-
logic exposure), clinic-related (date of referral, date of 
BC appointment, consultation format (in person or tel-
ephone), funder, completion of pre-biologic screening 
and/or electronic funding request prior to BC appoint-
ment, biologic drug, date of the first dose of biologic 
therapy) and adverse outcomes within the first 6 months 
of therapy as stated above. We also documented reasons 
for delays in therapy.

Statistical analysis
TTT was calculated as a continuous measure. Con-
tinuous data were reported as means with standard 

deviations (SD) or medians with interquartile ranges 
(IQR). Categorical data were reported as numbers and 
percentages (%).

Complete-case analysis was used in univariate regres-
sion analysis which examined individual associations 
between each baseline variable and outcomes of interest 
(TTT and adverse events). Only factors showing some 
association (p < 0.2) from the univariable analysis were 
included in the multivariable analysis to limit the num-
ber of variables. A backwards selection procedure was 
performed to retain only factors showing some associa-
tion with the outcome in the final model. Multivariable 
regression analyses was performed to identify joint asso-
ciations between variables and outcomes. TTT was ana-
lysed using linear regression, with the outcome analysed 
on the log scale due to skewed distribution. Due to the 
log transformation, the results are expressed as ratios 
along with their 95% confidence intervals (CI) for the 
baseline variables and a p-value < 0.05 was considered 
statistically significant. Adverse outcomes were analysed 
using logistic regression, with the magnitude of associa-
tion between factors and the outcome expressed as odds 
ratios (OR) and 95% CI. Statistical analysis was per-
formed in Stata version 15.2.

Results
Patient characteristics
Of the 287 IBD patients referred to start biologic therapy, 
240 were included. Reasons for exclusion are shown in 
Fig.  1. The demographics for 153 (63.8%) patients with 
CD and 87 (36.3%) with UC are shown in Table 1.

Clinical setting
Median time to BC was 35 days for all patients: 34 for 
CD and 36 for UC patients. Face-to-face BC consul-
tations (188; 78.3%) were well maintained during the 
study period. The majority of patients were referred 
before completing funding applications (193; 80.4%) 
and pre-biologic screening (167; 69.6%), indicating that 
these steps were finalised after BC review. Conversely, 
69 (28.8%) did not require rescreening as they attended 
the BC to switch to a different biological agent. Most 
received hospital reimbursement from a funder in Lon-
don (177; 73.8%), the commonest being North West 
London CCG (140; 58.3%); a smaller number (63; 26.3%) 
lived in other areas in England. Vedolizumab (82; 34.2%) 
was the most common choice of biologic agent, followed 
by Infliximab (64; 26.7%), Adalimumab (56; 23.3%) and 
Ustekinumab (38; 15.8%). Median TTT was 75 days (IQR 
56–96) with a range of 20 to 360 days. Figure 2 shows the 
distribution of TTT in the study population. One patient 
had a TTT of 360 days due to concurrent assessment for 
a renal transplant. The results are shown in Table 2.
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Predictors of longer time to therapy (TTT)
Ethnicity, IBD type and biologic type were associated 
with delayed TTT on univariable analysis. South Asians 
had the shortest TTT (R = 1.0; p = 0.007) followed by 
White British patients (R = 1.18; 95% CI 1.04–1.34), 
whilst those from other ethnic groups had the long-
est (R = 1.40; 95% CI 1.08–1.81). Average waiting times 
were 18% longer in the White British (R = 1.18; 95% CI 
1.04–1.34) group compared to Asian and 40% longer 
in other ethnic groups (R = 1.40; 95% 1.08–1.81) com-
pared to Asian patients (R = 1.0; p = 0.007). CD patients 
(R = 1.16; 95% CI 1.03–1.32; p = 0.02) waited 16% longer 
to start therapy than UC patients. Prescription of 

Adalimumab (R = 1.24; 95% CI 1.05–1.46) was associ-
ated with a 24% longer wait to start therapy compared 
with Infliximab (R = 1.0; p = 0.008).

Univariate analysis suggested a potential associa-
tion between greater deprivation (IMDD > 5th decile) 
and shorter TTT compared to less deprived areas 
(IMDD ≤ 5th decile), but this was not statistically signifi-
cant (R = 1 vs. 0.97; 95% CI 0.85–1.08; p = 0.48).

Age at referral, ethnicity, IBD type, funding approval 
and biologic type were independently associated with 
delays in TTT on multivariable regression analysis. Age 
at referral and completed funding application pre-clinic 
were of borderline significance and were retained in the 
final model. Age at referral (R = 1.03; 95% CI 0.99–1.07; 
p = 0.14) was not significant in the univariable analysis, 
but there was some evidence of an association with TTT 
delays after adjusting for the effects of the other variables 
in this analysis. Older patients showed longer TTT, with 
every 10-year increase in age associated with a 4% longer 
wait. Patients with no funding approval (R = 1.15; 95% CI 
1.0–1.33; p = 0.06) had an average TTT that was 115% 
longer than those who had approval. The results for eth-
nicity, IBD type, biologic type were similar to those in the 
univariable analysis.

Overall, univariable and multivariable regression 
analyses showed that other ethnic groups (R = 1.41; 
95% CI 1.10–1.80; p = 0.01), CD (R = 1.18; 95% CI 1.03–
1.34; p = 0.02) and Adalimumab therapy (R = 1.25; 95% 
CI 1.06–1.46; p = 0.001) were significantly associated 
with longer TTT. The summarised results are shown in 
Table 3 and the full results in Supplementary Table S1.

Adverse outcomes within 6 months of the first dose 
of therapy
Fifty (20.8%) IBD patients experienced one or more 
adverse outcomes within the first six months of starting 
therapy. Overall, 23 (9.6%) patients had PNR to ther-
apy, 25 (10.4%) required corticosteroid prescription, 21 
(8.8%) had at least one IBD-related hospital admission 
and 15 (6.3%) required IBD-related surgery of which 
10 (4.7%) were elective and 5 (2.1%) were emergency 
procedures. Both IBD-related hospitalisation (14; 9.2%) 
and surgery (14; 9.2%) were more frequent in the CD 
group. One patient with CD was hospitalised and died 
of disease-related complications within 6 months of 
biologic initiation. The results are shown in Supple-
mentary Table  S2A. Numerically, Asian patients had 
higher baseline CRP (median 6.5  mg/L) in addition to 
higher numbers of corticosteroid prescriptions (13; 
14.8%), IBD-related hospital admissions (11; 12.5%), 
IBD-related surgery (5; 5.7%) and total number of 
patients with any adverse event within 6 months of FD 

Fig. 1  Flow chart showing the patient selection process for the study 
and reasons for exclusion from the study
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Table 1  Baseline characteristics of patients initiating biologic therapy, categorised by disease type

Characteristic All patients Crohn’s disease Ulcerative colitis

Total number, n (%) 240 153 (63.8) 87 (36.3)

Sex
  Male 128 (53.3) 81 (52.9) 47 (54)

  Female 112 (46.7) 72 (47.1) 40 (46)

Age at referral, in years
  Median (IQR) 43 (35–36) 41.1 (34.2–55.1) 44.4 (35–58.4)

  ≤ 60 190 (79.2) 125 (81.7) 65 (74.7)

  > 60 50 (20.8) 28 (18.3) 22 (25.3)

Comorbid status [CCI]
  0 147 (61.3) 97 (63.4) 50 (57.5)

  ≥ 1 93 (38.8) 56 (36.6) 37 (42.5)

Ethnicity
  White British 91 (37.9) 68 (44.4) 23 (26.4)

  Asian Indian or Pakistani 88 (36.7) 47 (30.7) 41 (47.1)

  Other ethnic groupa 61 (25.4) 38 (24.8) 23 (26.4)

Index of Multiple Deprivation Decile [IMDD]
  ≤ 5 102 (42.5) 67 (43.8) 35 (40.2)

  > 5 138 (57.5) 86 (56.2) 52 (59.8)

  Mean (SD) 7.5 (2.1) 6 (2.3) 6.3 (2.4)

Age at diagnosis, years
  Median (IQR) 29 (20–41) 26 (19–39) 33 (24.5–45.5)

  ≤ 60 222 (92.5) 143 (93.5) 79 (90.8)

  > 60 18 (7.5) 10 (6.5) 8 (9.2)

Disease duration, years
  ≤ 2 44 (18.3) 28 (18.3) 16 (18.4)

  Diagnosed within 6 months 13 (5.4) 12 (7.8) 1 (1.1)

  > 2 to 10 years 90 (37.5) 53 (34.6) 37 (42.5)

  > 10 years 106 (44.2) 72 (47.1) 34 (39.1)

Disease location for CD [Montreal classification]
  L1  34 (14.2) 34 (22.2)

  L2  37 (15.4) 37 (24.2)

  L3  80 (33.3) 80 (52.3)

  L4 ( +)  7 (2.9) 7 (4.6)

Disease behaviour for CD [Montreal classification]
  B1  105 (43.8) 105 (68.6)

  B2  30 (12.5) 30 (19.6)

  B3  18 (7.5) 18 (11.8)

Perianal CD
  Yes  37 (15.4) 37 (24.2)

Disease extent for UC [Montreal classification]
  E1 6 (2.5) 6 (1.1)

  E2 37 (15.4) 37 (42.5)

  E3 44 (18.3) 44 (50.6)

Previous CD surgery
  Yes  56 (23.3) 56 (36.6)

C-reactive protein (CRP), mg/L
  Total number, n (%) 233 (97.1) 148 (96.7) 85 (97.7)

  Median (IQR) 6.2 (1.8–20.2) 8.5 (2.4–29.7) 3.5 (1.0–9.9)
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(21; 23.9%). Supplementary Table 2B shows the results 
for baseline CRP (mg/L) and adverse outcomes strati-
fied by ethnic group.

Univariate analyses showed that a baseline CRP 
level > 10 mg/L was significantly associated with an 
adverse outcome within 6 months of starting a biologic 
(OR = 2.13; 95% CI 1.06–4.27; p = 0.03) whereas longer 
TTT was not (OR = 1.03; 95% CI 0.82–1.30; p = 0.78). 
Furthermore, although there was some indication that 
higher IMDD may be associated with a higher likeli-
hood of adverse events, this finding did not reach 

statistical significance ((IMDD ≤ 5th decile: OR = 1.0) 
versus (IMDD > 5th decile: OR = 0.52); 95% CI 0.26–
1.04; p = 0.06).

In multivariable analysis, which examined the joint 
association between variables and adverse events 
within 6 months, only CRP remained significantly asso-
ciated with this outcome. After adjusting for this factor, 
no other variables were found to be significant. Since 
CRP was the only variable in the final model, the results 
were equivalent to those in the univariable analysis. 
(Supplementary Table S3).

Table 1  (continued)

Characteristic All patients Crohn’s disease Ulcerative colitis

Faecal calprotectin, ug/g
  Total number, n (%) 154 (64.2) 95 (62.1) 59 (67.8)

  Median (IQR) 470 (166–993) 423 (158–962) 555 (174–1070)

Concomitant oral steroids
  At the time of referral, n (%) 68 (28.3) 33 (21.6) 35 (40.2)

  At the time of BC, n (%) 51 (21.3) 22 (14.4) 29 (33.3)

Immunomodulator naïve
  Yes 94 (39.2) 25 (16.3) 69 (79.3)

Biologic naïve
  Yes 141 (58.8) 87 (56.9) 54 (62.1)

( +) Consisting of Crohn’s disease patients with a Montreal classification of L4 only, L1 + L4, L2 + L4 and L3 + L4

Abbreviations: CCI Charlson Comorbidity Index, IMDD Index of Multiple Deprivation Decile
a  Subgroups include individuals who were not classed as White-British or Asian. These included the following: Black-any other background, Black-Caribbean, mixed-
white and Asian, not stated, other-Arab, other-any other, other-Chinese, White-any other, White-any other background, White-Irish

Fig. 2  Histogram of the time interval from referral to BC to the first dose of biologic therapy (TTT) in the study population
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Patient‑ and clinical‑related factors contributing to delays
We conducted a qualitative analysis to describe fac-
tors contributing to TTT delays (Supplementary 
Table  S4) and identified several key categories: case 
review, funding application and review, pharmacy 
administrative, patient-related, and multifactorial fac-
tors where there was more than one primary reason. 

Following initial BC, the majority of case reviews (183; 
76.3%) occurred after 7 days, with the most common 
time frame between 7 and 14 days (139; 57.9%) and a 
smaller subset of cases (19; 7.9%) extending beyond 28 
days. Patient-related factors emerged as a significant 
contributor, accounting for 41 cases (17.1%). Com-
bined factors, where multiple issues overlapped, were 

Table 2  Clinic related data for included IBD referrals, categorised by disease type

Clinic data All patients Crohn’s disease Ulcerative colitis

Total number, n (%) 240 153 (63.8) 87 (36.2)

Type of appointment
  Face to face 188 (78.3) 115 (75.2) 73 (83.9)

  Telephone 52 (21.7) 38 (24.8) 14 (16.1)

Indication for referral
  Biologic naïve 146 (60.8) 90 (58.8) 54 (62)

  Restart biologic after a drug holiday 25 (10.4) 23 (15) 2 (2.3)

  Switch in biologic therapy 69 (28.8) 40 (26.1) 29 (33.3)

 Primary non-response 9 (2.8) 3 (2) 6 (6.9)

 Secondary loss of response 47 (19.6) 30 (19.6) 17 (19.5)

 Adverse drug reaction to biologic drug 13 (5.4) 7 (4.6) 6 (6.9)

Geographic location of funder
  London 177 (73.8) 110 (71.9) 67 (77)

 North Central London 22 (9.2) 11 (7.2) 11 (12.6)

 North East London 3 (1.3) 3 (2) 0

 North West London 140 (58.3) 87 (56.9) 53 (60.9)

 South East London 6 (2.5) 4 (2.6) 2 (2.3)

 South West London 6 (2.5) 5 (3.3) 1 (1.1)

  East of England 35 (14.6) 22 (14.4) 13 (14.9)

  North East and Yorkshire 0 0 0

  North West 0 0 0

  Midlands 3 (1.3) 2 (1.3) 1 (1.1)

  South West 2 (0.8) 2 (1.3) 0

  South East 23 (9.6) 17 (11.1) 6 (6.9)

Clinical activities prior to Biologics Clinic
  Completed infection screen
  Yes 73 (30.4) 49 (32) 24 (27.6)

  No 167 (69.6) 104 (68) 63 (72.4)

  Not required due to switch in therapy 56 (23.3) 32 (20.9) 24 (27.6)

Completed funding application
  Yes 47 (19.6) 30 (19.6) 17 (19.5)

  No 193 (80.4) 123 (80.4) 70 (80.5)

Agreed biologic drug
  Vedolizumab 82 (34.2) 34 (22.2) 48 (55.2)

  Adalimumab 56 (23.3) 38 (24.8) 18 (20.7)

  Infliximab 64 (26,7) 52 (34) 12 (13.8)

  Ustekinumab 38 (15.8) 31 (20.3) 7 (8)

Time to therapy, in days
  Median (IQR) 75.5 (56–96) 78 (58–103) 70 (50–88.5)

  Range 20–360 20–360 21–215
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responsible for 28 cases (11.7%), while abnormal labo-
ratory results were a factor in 16 cases (6.7%). Within 
patient-related factors, the most frequent reasons 
included patient indecision about initiating therapy 
(12; 5%), medical illness (12; 5%), and patient non-
engagement with pre-biologic screening (10; 4.2%).

Among patients > 60 years at referral (50; 20.8%), 
patient-related factors were the most frequent cause 
of delays (7; 14%) with indecision (4; 8%) being the 
leading cause followed by non-engagement with pre-
screening (3; 6%). Certain factors were notably more 
common in CD than UC such as patient-related fac-
tors (CD: 26 (17%); UC: 7 (8%)), combined reasons 
(CD: 18 (11.8%); UC: 4 (4.6%)) and medical illness 
(CD: 9 (5.9%); UC: 2 (2.3%)). Medical illness included: 
3 infections, 2 perianal sepsis requiring surgery, 1 
small bowel obstruction, 1 symptomatic anaemia, 1 
renal transplant work-up and 1 required oncology 
clearance before starting therapy. For patients initiat-
ing Adalimumab therapy (56; 23.3%), pharmacy and/
or homecare company delays (12; 5%) followed by 
patient-related factors (7; 2.9%) were the most fre-
quent primary causes of delays.

Discussion
Timely therapy is a fundamental aspect of treatment 
of moderate to severe disease  in IBD, yet there are no 
key performance indicators nor standards by which to 
judge the therapeutic timing. This observational cohort 
study, from a busy tertiary IBD referral centre, identi-
fied a substantial variation for TTT (20–360 days) in 
patients with moderate to severe disease activity initi-
ating biologic therapy.

Our median TTT interval of 75 days (IQR 56–96) was 
due to several factors and delays were associated with 
other ethnic groups, CD diagnosis and Adalimumab 
therapy. There was a trend that older age at referral 
(>60 years) was associated with longer TTT but this did 
not reach statistical significance. It is well recognised 
that older people are less likely to receive biologic drugs 
possibly due to concerns about infections and address-
ing co-morbidities. When we explored underlying 
reasons in this age group, indecision about accepting 
therapy and poor adherence to pre-screening proto-
cols were noted. Larger, focused qualitative studies to 
explore underlying reasons for delays in this sub-group 
would help guide the development of interventions 
aimed at addressing patient-related delays.

Table 3  Variables significantly associated with time to therapy (TTT) in univariate and multivariate analyses

( +) Including IBD-unclassified patients

Abbreviations: CI confidence interval, CD Crohn’s disease, UC ulcerative colitis
a  Odds ratio given for a 10-year increase in age at referral or diagnosis

Baseline data Univariate analysis Multivariate analysis

Relative ratio (95% CI) p-value Relative ratio (95% CI) p-value

Age at referrala 1.03 (0.99–1.07) 0.14
Ethnicity
  Asian or Pakistani 1 0.007 1 0.01
  White British 1.18 (1.04–1.34) 1.13 (1.00–1.28)

  Other ethnic group 1.40 (1.08–1.81) 1.41 (1.10–1.80)

IBD type
  UC ( +) 1 0.02 1 0.02
  CD 1.16 (1.03–1.32) 1.18 (1.03–1.34)

Completed funding application
  Yes 1 0.07 1 0.06

  No 1.15 (0.99–1.34) 1.15 (1.00–1.33)

Biologic drug
  Infliximab 1 0.008 1 0.001
  Adalimumab 1.24 (105–1.46) 1.25 (1.06–1.46)

  Vedolizumab 1.02 (0.87–1.18) 1.00 (0.86–1.19)

  Ustekinumab 0.91 (0.75–1.10) 0.86 (0.71–1.04)
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Longer TTT was associated with other ethnic groups 
which may allude to underlying barriers to care and 
unmet needs within the healthcare system. A systematic 
review by Ahmed et  al. reported that ethnic minority 
groups with chronic bowel diseases experienced health 
inequalities relating to cultural, religious and social con-
texts in addition to challenges with language barriers and 
reduced health literacy [29]. Likewise, disparities in the 
acceptance and uptake of biologic therapy between White 
British patients and those from other ethnic groups have 
been observed in rheumatoid arthritis [30]. Our findings 
were unexpected in that South Asians received treat-
ment quicker. Our local population is predominantly 
of South Asian origin and it has been reported that this 
subgroup may present with more severe disease. Such a 
presentation may have expedited therapy to avoid hos-
pital admission or may have been offered during a hos-
pital stay. Our results showed that a greater proportion 
of Asian patients experienced primary non-response (10; 
11.4%) and required corticosteroid prescriptions (13; 
14.8%), IBD-related hospital admission (11; 12.5%) and 
IBD-related surgery (5; 5.7%) within the first 6 months of 
therapy.

Univariate analysis indicated a possible link between 
higher deprivation (IMDD > 5th decile) and shorter TTT, 
compared to less deprived areas (IMDD ≤ 5th decile), 
however this did not reach statistical significance (R = 1 
vs. 0.97; 95% CI 0.85–1.08; p = 0.48). No significant asso-
ciation was found between IMDD and the occurrence of 
adverse events (OR 1.0 versus 0.52; 95% CI 0.26–1.04; 
p = 0.06).

CD patients encountered longer TTT (median 78; IQR 
58–103) which may reflect the relative disease complex-
ity and associated complications, such as sepsis requiring 
therapy before starting biologic therapy, compared with 
UC (median 70; IQR 50–90) [31]. The total number of 
individual adverse events at 6 months was higher in the 
CD group (51; 33.3%) and more patients had medical ill-
ness including requirement for surgical intervention (14; 
9.2%). Numerically, a higher proportion of UC patients 
(14; 16.1%) had documented PNR, which may suggest 
that assessing response in CD is more challenging.

In univariate and multivariate analyses, longer TTT 
was not significantly associated with worse outcomes 
at 6 months, however those with a baseline CRP > 10 
mg/L had double the odds (OR 2.13; 95% CI 1.06–4.27; 
p = 0.03) of experiencing an adverse event at this time-
point (PNR, hospital admission and need for corticos-
teroids, IBD-related surgery or death) compared to those 
with a normal CRP (< 10 mg/L). This suggests the need to 
facilitate earlier medical therapy and closer monitoring 
in those with biochemical evidence of active disease. The 
lack of significant association between TTT and adverse 

outcomes at 6 months could have been related to expe-
dition of higher-risk cases although attributing this as a 
definitive cause would require further exploration of cli-
nician decision-making and triaging processes.

Starting a subcutaneously administered biologic (Adal-
imumab) was associated with delays due to the logistics 
of homecare set-up. In contrast Ustekinumab was asso-
ciated with the shortest TTT possibly because the first 
dose is administered intravenously as a bolus compared 
to Infliximab or Vedolizumab where three timed sequen-
tial induction doses are required prior to ongoing main-
tenance therapy through an intravenous or subcutaneous 
route.

Overall, the most common reasons contributing to 
delays in our study population were cases extending 
beyond > 14 days after BC and patient-related factors, the 
latter highlights the need to develop strategies aimed at 
improving patient engagement.

We acknowledge a few limitations. The retrospective 
observational design inherently incurs potential bias 
from unobserved confounders and missing data. Efforts 
were made to minimise bias by employing multivari-
able logistic regression during the statistical analysis to 
adjust for known confounding variables. The study was 
hampered by the COVID-19 pandemic which may have 
resulted in greater delays in access to therapy, however 
delays in therapy were recognised prior to this event 
(n = 24; TTT range 13–87 days) and after (n = 216; TTT 
range 1–169 days) within the study population. Detailed 
comparative statistical analysis is limited by the differ-
ences in sample size.

The small sample sizes of some individual ethnic 
groups  precluded detailed analyses and a few individu-
als had unrecorded ethnic status (n = 7) where there was 
a missed opportunity to identify specific trends within 
these smaller subgroups which may have masked ethnic 
disparities. Furthermore, the relatively short 6 month 
follow-up period and potential clinical selection bias 
when assessing outcomes during this time may have 
under-estimated the number of adverse outcomes associ-
ated with treatment delays. Future studies with a larger 
sample size, extended follow up and additional clinical 
response measures including patient-reported outcomes 
are required to determine whether longer TTT is associ-
ated with disease progression or complications. Although 
the process of prescribing biologic therapy is unique to 
our centre, the tasks required before administration of 
the first dose are generalisable to all centres (Supplemen-
tary Figure S2 and S3).

We recognise that retrospective documentation may 
not capture all contributing factors leading to thera-
peutic delays, and that attributing a single cause in 
some cases may oversimplify the process. However, 
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we aimed to highlight instances where multiple factors 
were involved, acknowledging the complexity of these 
delays as a baseline measure by which to gauge initia-
tive to improve care.

A key strength is that, this is the largest published 
cohort study that reports delays in biologic initia-
tion, examines predictors associated with therapeu-
tic delays, and highlights disparities in  patient care. We 
also included additional socio-economic data collected 
during routine care, such as ethnicity and relative dep-
rivation status (IMDD), which may be lacking in similar 
studies, and accounted for baseline disease activity (CRP 
and faecal calprotectin) which were included within our 
predictive modelling. While the study was conducted at 
a tertiary centre for colorectal disease, it also provides 
IBD care for its local population, who are included in 
the study population. However, multicentre centre stud-
ies could identify geographical variations in this area of 
patient care, while qualitative research could offer fur-
ther insights in to patient-specific reasons contributing to 
these disparities.

There are a  few studies with  which we can compare 
our findings. McCulloch et al. reported delays of > 40 
days associated with worsening symptoms in a UK IBD 
cohort [26]. In contrast we found no significant associa-
tion between delays and adverse outcomes. A second UK 
cohort study by Liu et al. showed delays of > 21 days for 
many IBD patients: subcutaneous therapy was associated 
with longer delays due to drug delivery [27]. The findings 
concur with our results where longer TTT was associ-
ated with subcutaneous drug administration of the first 
dose.

Disparities in biologic initiation are reported in pae-
diatric and post-surgical patients in North America. 
Constant et  al., reported a median biologic initiation 
time of 21 days in a paediatric IBD cohort with insurer 
authorisation being associated with prolonged TTT and 
increased IBD-related healthcare utilisation [6]. Similarly, 
delays with initiating post-operative prophylactic bio-
logical therapy were reported by Mekelberg et al. in a CD 
cohort following bowel resection [32]. In other inflam-
matory conditions such as asthma [33–35] and rheuma-
toid arthritis [36] delays due to challenges with funder 
authorisation, regional differences in prescription criteria 
and variation in clinician practice are reported.

Balarajah et al., conducted a prospective cohort study 
through interrogation of the IBD BioResource platform 
and found that provision of medical and surgical therapy 
in the UK was consistent regardless of ethnicity and no 
disparities were identified [37]. Therefore, disparities 
in IBD biologic initiation may be influenced by patient-
driven factors in different settings which are not captured 

within EHR and there is an unmet need to identify key 
barriers to therapy.

The importance of earlier biologic therapy in CD has 
been reinforced by recently published studies. The PRO-
FILE study demonstrated a window of opportunity for 
early top-down therapy in newly diagnosed CD patients 
which achieved significantly better clinical outcomes 
compared to a step-up approach which is considered to 
delay the introduction of effective disease-modifying 
therapy, resulting in the development of complications 
and structural bowel damage [38]. Lujan et al., observed 
a reduction in corticosteroid dependency and surgery in 
patients who initiated biologic therapy within the first 
year of CD diagnosis [39].

There have been a few studies from the United Stats 
which identified variability in the use of immunosup-
pressive therapies between specialist IBD centres and 
between Gastroenterologists in the United States [10, 
11, 13]. Differences in local guidelines, clinical practice 
or experience may lead to variations in the use of these 
agents and contribute to prolonged TTT. The absence of 
UK and European-specific evidence leaves uncertainty 
about the impact of therapy-related delays on long term 
clinical outcomes, exposing a gap in international guid-
ance and quality standards on an acceptable time interval 
to initiate biologic therapy in an outpatient setting.

Conclusions
Unwarranted treatment delays and disparities in care 
prevail. The lack of a defined and acceptable timeline, 
highlights a pressing need to establish quality-of-care 
standards for timely biologic initiation. As IBD preva-
lence increases and biologic therapies costs decline with 
increasing biosimilar availability, easier access to drugs 
will arguably offset the burden on patients and health 
services with improved health outcomes. Quality of care 
initiatives that address timely access to specialist drugs 
merit attention.
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