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ABSTRACT 

Background and Aims 

Subcutaneous (SC) vedolizumab presents the opportunity for inflammatory bowel disease 

(IBD) patients to manage their treatment at home. There is currently no data on the process 

of transitioning patients established on intravenous (IV) to SC as part of routine clinical care. 

The aim of this programme is to evaluate the clinical and biochemical outcomes of switching 

a cohort of IBD patients established on IV vedolizumab to SC 12 weeks following the 

transition. 

 

Methods 

178 adult patients were offered the opportunity to transition to SC vedolizumab. Patients who 

agreed were reviewed prior to switching and at week 12 (W12) after their first SC dose.  

Evaluation outcomes included disease activity scores, the IBD-Control patient-reported 

outcome measures (PROMs) and faecal calprotectin (FCP). Reasons for patients declining 

or accepting transitioning, pharmacokinetics, adverse drug reactions and risk factors for a 

poor outcome in SARS-CoV-2 infection were also assessed. 

 

Results 

124 patients agreed to transition, of which 106 patients had been on IV vedolizumab for at 

least 4 months. There were no statistically significant differences in disease activity scores or 

IBD-Control PROMs between baseline and W12.  A statistically significant increase in FCP 

was observed (31µg/g vs. 47µg/g; p=0.008), although this was unlikely to be clinically 
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relevant. The most common adverse drug reaction reported was injection site reactions 

(15%). Based on this cohort of patients, an expected reduction of £572,000 per annum is 

likely to be achieved.  

 

Conclusions 

Transitioning patients established on IV vedolizumab to SC appears to be safe and effective, 

with high patient satisfaction and multiple benefits for the health service.  

 

 

 

Keywords: Inflammatory bowel disease; vedolizumab; TRAVELESS 
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INTRODUCTION  

Crohn’s disease (CD), ulcerative colitis (UC) and inflammatory bowel disease-unclassified 

(IBD-U) are immune-mediated chronic inflammatory diseases of the gastrointestinal tract 

which can result in progressive damage and associated loss of function and disability. 

Patients often require long-term treatment to achieve and maintain clinical remission with a 

resultant improvement in quality of life. Vedolizumab, a humanised monoclonal antibody, 

binds to α4β7 integrin on gut-homing T helper lymphocytes. This blocks the adhesion of T 

helper lymphocytes to mucosal addressin cell adhesion molecule-1 (MAdCAM-1) expressed 

on endothelial cells in the gut, thereby reducing the migration of these cells into 

gastrointestinal tissues.1 Emerging evidence suggests that vedolizumab also has effects on 

innate immunity through alterations in macrophage populations and microbial sensing 

processes.2 In 2015, the National Institute for Health and Care Excellence (NICE) 

recommended intravenous (IV) vedolizumab for the treatment of moderately-severely active 

CD and UC in patients who are unable to tolerate or who have not responded to 

conventional therapy, including thiopurines, methotrexate and corticosteroids, or anti-

Tumour Necrosis Factor (TNF) drugs.3,4 

 

There are a number of potential advantages for patients in using subcutaneous (SC) versus 

IV therapies, including the convenience of not having to travel to infusion centres, saving 

time and travel expenses, and reducing time away from education or work. There may also 

be benefit for patients being able to manage their treatment more independently at home. In 

the absence of data, during the COVID-19 pandemic there was concern that patients coming 

to hospital for infusions with known risk factors for a poor outcome from SARS-CoV-2 

infection5,6 could increase their risk of infection. SC therapy was an opportunity to reduce 
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attendance at infusion centres, the risk of hospital-acquired infections and travel-related 

COVID-19 exposure. 

The NHS Long Term Plan aims to increase capacity for patients to be able to receive 

medical care at home.7 Advantages to healthcare providers of switching patients to SC 

therapies include potential cost savings and freeing up capacity within infusion centres for 

other IV therapies.  The drug acquisition costs of SC vedolizumab administered every 2 

weeks (Q2W) are similar to the cost of the IV infusions administered every 8 weeks (Q8W). 

There is a potential for further cost savings in patients who are on infusions more frequently 

than Q8W.  

 

There are a number of reasons that patients may not prefer SC administration, including a 

reluctance to self-inject and concerns of reduced contact with healthcare professionals by 

not attending infusion centres.8–10 A multicentre survey of IBD patients which explored 

preference for IV or SC administration found that older age and higher education were 

predictors for having a preference for SC.11 However, the most notable predictor for SC or IV 

preference was previous experience with either mode of administration.  

 

The VISIBLE 1 and VISIBLE 2 phase III clinical trials showed that SC vedolizumab was 

effective as maintenance therapy in patients who had a clinical response to IV vedolizumab 

induction therapy with moderately to severely active UC and CD, respectively.  The primary 

end point was met in both trials demonstrating that the proportion of patients achieving 

clinical remission at week 52 was significantly greater with SC vedolizumab versus 

placebo.12,13 In VISIBLE 1, the secondary endpoint of endoscopic improvement (a Mayo 

endoscopic sub-score of 1 or less) was significantly higher in patients on SC vedolizumab 

versus placebo but there was a non-significant increase in the number of patients who 
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achieved corticosteroid-free remission. There were no new safety concerns and no 

significant differences in adverse events between SC and IV administration, with the 

exception of injection-site reactions with SC. Median serum trough levels of vedolizumab at 

steady state dosing were higher with SC than for IV. For both IV and SC administration of 

vedolizumab, higher serum levels correlated with a higher proportion of patients achieving 

clinical remission and endoscopic improvement.12 VISIBLE 2 demonstrated similar safety 

outcomes in patients with CD, although there was not a comparator IV maintenance arm.13 

There were significant improvements in the secondary endpoints, enhanced clinical 

response and corticosteroid-free clinical remission at week 52, in patients treated with SC 

vedolizumab compared with placebo. In May 2020, SC vedolizumab was licensed for 

maintenance therapy in IBD after at least two IV infusions.14  

 

The VISIBLE studies demonstrated the efficacy of SC vedolizumab in patients newly starting 

treatment. However, the majority of patients treated with vedolizumab have been established 

on treatment and the VISIBLE programme did not address the outcomes of transitioning to 

SC administration in this real-world patient group. The aim of this project is to evaluate the 

outcomes of transitioning a cohort of IBD patients receiving IV vedolizumab as standard of 

care at a large IBD centre to SC, using validated disease activity scores, patient reported 

outcomes and laboratory measures. Reasons for patients declining SC, pharmacokinetics, 

adverse drug reactions and the presence of risk factors which may predict a poor outcome in 

SARS-CoV-2 infection will also be assessed.  
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MATERIALS AND METHODS 

Transitioning programme design 

The transitioning programme is described in Figure 1. Patients over the age of 18, who were 

either established on IV vedolizumab or had been newly started and opted for SC 

administration after two IV loading doses, were approached between October and December 

2020 to take part in a service evaluation at University Hospital Southampton NHS 

Foundation Trust (registered with the Trust’s governance team: reference SEV/0282). 

Patients previously known to have difficulties with compliance were excluded (n=2). Patients 

were sent a letter with information regarding transitioning to SC (Supplementary Figure 1) 

and a request to submit a stool sample to assess faecal calprotectin (FCP) at their next 

infusion appointment. Concomitant medications were continued throughout the transition as 

per routine clinical management. 

 

Initially, the aim was to offer a SC dose to patients in place of their IV infusion with injection 

training by an IBD specialist pharmacist, IBD specialist nurse or clinical research fellow. This 

proved to be a challenge as it left a narrow time window for homecare deliveries to be 

arranged for subsequent doses. The remaining patients (n=81) who agreed to the transition 

received an IV infusion at their baseline review as well as SC injection training using 

demonstration prefilled pens and syringes, with the aim of self-administering their first SC 

dose in place of the next scheduled IV dose at home. 32 (40%) of patients accepted the offer 

of nursing support when administering their first dose at home. At their baseline visit, all 

patients were provided with further written information (Supplementary Figure 2) and 

counselling on dosing, storage requirements, information on the homecare company 

delivering the vedolizumab and how to contact the IBD team for support. Patients were given 

blood forms for routine monitoring and a stool sample pot for a FCP sample. At week 12 
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(W12) after commencement of SC vedolizumab, patients had a single clinic review as part of 

their routine care at dedicated transitioning clinics. There was no additional follow-up for 

patients who declined to transition beyond standard of care.  

 

Assessment of outcomes 

The outcomes of the service evaluation include reasons for consenting or declining to 

transition, time saved by not needing to travel to the infusion centre and patient experience 

with using SC injections. Risk factors associated with poor outcomes from SARS-CoV-2 

infection were collected, including co-morbidities, smoking status, concomitant medication 

and age, based on the British Society of Gastroenterology risk stratification grid.6  Drug 

persistence of those on SC vedolizumab was compared with patients who remained on IV. 

Clinical data collected at baseline and at W12 included indication-specific disease activity 

scores (modified Harvey-Bradshaw Index (mHBI)15 or Simple Clinical Colitis Activity Index 

(SCCAI)16), IBD-Control Patient Reported Outcomes Measures (PROMs),17 C-reactive 

protein (CRP), albumin, haemoglobin, platelet count and FCP. 7 patients had a clinically 

significant increase in FCP and therefore the FCP was repeated at approximately 24 weeks 

in these patients. Vedolizumab trough levels were measured at the baseline review in 

patients who had received at least 3 IV infusions previously and trough SC levels at W12, 

analysed at the Royal Devon and Exeter Hospital using the Immundiagnostik IDKmonitor 

assay.  

 

Safety data was collected at the W12 review and adverse drug reactions were reported via 

the Medicines and Healthcare Products Regulatory Agency (MHRA) Yellow Card Scheme.  

Patients who administered at least one dose of SC vedolizumab were included in the safety 
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analysis. Patients were asked a series of questions regarding satisfaction with the process of 

transitioning to SC (Supplementary Figure 3).    

 

Statistical analysis 

The mean change of disease activity according to the indication-specific activity score at 

W12 from baseline was calculated. Patients were classified as to whether they maintained 

baseline clinical status at W12. An increase in mHBI score of ≥3 (CD), SCCAI ≥2 (UC) 

and/or a decline in IBD-Control score of ≥4 points were classified as failure to maintain 

baseline clinical status. The proportion of patients maintaining baseline clinical status at W12 

was reported with a 95% confidence interval (CI). Severity of disease activity was divided 

into the following categories. For SCCAI: remission <3, mild 3-5, moderate 6-11 and severe 

≥12. For mHBI: remission <5, mild 5-7, moderate 8-16, severe >16. CRP and FCP 

concentrations of <3mg/L and <250µg/g respectively were considered as acceptable. 

Combined remission was defined as remission on the indication-specific disease activity 

score combined with FCP <250µg/g. Baseline and W12 IBD-Control PROMs were compared 

using a Wilcoxon signed rank test. Changes in levels of biochemical values between 

baseline and W12 were investigated using linear regression or the Wilcoxon signed rank 

test. Vedolizumab serum concentrations were compared using a paired Student’s t-test and 

the change in proportion of patients in combined remission according to vedolizumab 

concentration was analysed with the Chi-squared test for trend. The log-rank test was used 

to assess persistence with the chosen route of administration. Risk factors for SARS-CoV-2, 

reasons for consenting or declining to transition to SC, patient experience and adverse drug 

reactions were characterised with a descriptive analysis. The statistical analysis was 

performed with Stata (Release 16, StataCorp. LLC, Texas, USA). 
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RESULTS 

Patient characteristics 

One hundred and seventy-eight IBD patients treated with IV vedolizumab were offered the 

opportunity to transition from IV to SC, of which 124 patients agreed to transition.  Patient 

demographics and clinical characteristics are shown in Table 1. There were no clinically 

significant differences in demographics, baseline characteristics or in medication history 

among the patients who accepted or declined transition. All patients who switched to SC 

received a dose of 108mg Q2W and no patients underwent dose escalation during the 

follow-up period. 106/124 had been on vedolizumab for more than 4 months (“established 

transitioned” cohort). Of the 178 patients approached, 57 patients (32%) were reliant on 

others for transport to the infusion unit. 90 (51%) were employed and 37 (21%) were retired. 

Patients reported that the median time taken to attend an infusion appointment (from leaving 

home to returning home) was 180 minutes (IQR: 120-240 minutes). There was no correlation 

between the presence of risk factor(s) for a poor outcome from COVID-19 infection, time on 

vedolizumab or previous experience of a self-administered SC medication and the choice 

made by patients to transition to SC vedolizumab. The most common reasons given for 

patients accepting or declining the transition are shown in Table 2.  

 

Clinical and biochemical effectiveness 

 There were no significant differences in disease activity scores or IBD-Control PROMs 

between the population of patients who transitioned to SC and those that stayed on IV 

(Table 3). 84% (104/124) (95% CI: 77%-90%) maintained their baseline clinical status 

following transition to SC. There were no statistically significant differences in disease 

activity scores or IBD-Control PROMs between baseline and W12. The distribution of the 
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disease activity of patients established on vedolizumab (n=106) who transitioned was similar 

at baseline and at W12 (p=0.13) (Figure 2). 

 

There were no clinically significant differences in CRP, albumin, haemoglobin or platelet 

count between patients who transitioned or declined to transition, or between patients who 

transitioned at baseline and W12. However, a statistically significant increase in FCP was 

observed in patients who switched at W12 compared with baseline, although the change of 

median FCP from 31µg/g to 47µg/g was unlikely to be clinically relevant (Table 4). A FCP of 

below 250µg/g is considered an optimal target for achieving disease remission in IBD 

patients.18 7 patients in the established cohort had a potentially clinically significant increase 

in their FCP at W12, without a worsening in disease activity scores. These had normalised at 

approximately week 24 in all but one case who was asymptomatic and is undergoing further 

assessment (Supplementary Figure 4).  

 

Drug persistence 

Persistence on vedolizumab continued to be assessed beyond the 12 weeks of the service 

evaluation and was compared for those patients accepting and declining the transition, with 

no significant difference between the two groups (p=0.5; Figure 3). Failure for the SC cohort 

was defined as reverse transition to IV or discontinuation of vedolizumab.  The persistence 

rate at W12 was high (92%). The reasons for failure on SC at W12 were adverse events 

related to injecting (n=5), other adverse events (n=3) and secondary loss of response (n=2).  
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In post hoc analyses, there were no differences in proportion of patients achieving combined 

remission or persistence on SC between those who previously received IV infusions more 

often than 8 weekly versus those on 8 weekly infusions (Supplementary Tables 1 and 2). 

There was no difference in persistence on SC at W12 or maintaining baseline clinical status 

in patients who were in remission at baseline versus those who had active disease 

(Supplementary Table 3).   

 

Adverse drug reactions 

The most common adverse drug reactions reported were injection site reactions, joint pain, 

rashes and headaches (Table 5). Other adverse events reported were thought to be 

unrelated to the transitioning process (Supplementary Table 4). Pain experienced on 

injection was assessed using a validated visual analogue scale (VAS).19 On a scale of 0 to 

100, median pain score reported was 10 (IQR: 0-30) and 7 patients reported severe pain 

(VAS score ≥ 70).  

 

Pharmacokinetics  

In patients established on vedolizumab with paired results, the mean trough serum 

vedolizumab concentration at steady state at baseline and then W12 (Ctrough,ss) increased 

from 10 to 22.7mg/L. The proportion of patients in remission at W12 was higher with 

increasing vedolizumab concentration (p=0.03; Figure 4) from 40% (quartile 1) to 68% 

(quartile 4). No patients with anti-vedolizumab antibodies were identified although it is 

acknowledged that a drug-sensitive assay was used. Immunogenicity with vedolizumab is 

thought to be low.20 
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Patient satisfaction and impact on the health service 

The majority of patients had a positive experience during the process of transitioning and 

reported feeling supported throughout the process. There was a high degree of satisfaction 

with being able to administer vedolizumab at home and most patients reported that the SC 

devices were easy to use (Figure 5). When patients were asked to summarise their 

experience of transitioning to SC administration the most commonly occurring words were 

“easy” and “convenient” (Supplementary Figure 5). 

 

The net drug acquisition cost of SC vedolizumab (dosed at 108mg Q2W) is equivalent to IV 

administered at standard dosing (300mg Q8W). Modelling the annual drug acquisition costs 

using data from our cohort of patients (accounting for prior infusion frequency and patients 

reverting to IV), an expected reduction in annual drug acquisition costs of £357,000 per 100 

patients transitioned is likely to be achieved, split between VAT savings associated with 

homecare drug supply and additional costs of IV administered more frequently than Q8W 

(Figure 6). Additional savings associated with reduction in administration of IV infusions 

(such as staffing, estate and ancillary costs), using a conservative estimate based on the 

NICE costing for the administration of an infusion,21 are estimated to be in the region of 

£104,000 per annum per 100 patients transitioned. 

 

The local infusion service, in common with many infusion units across the UK, has a lack of 

capacity resulting in long waits for patients initiating new treatments. This delay reduced 

from an average of 30 days to 21 in the months following the transition to SC vedolizumab, 
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despite an increase in average monthly referrals to the service (from 83 to 111) 

(Supplementary Figure 6), and allowed for the introduction of new therapies to the unit such 

as targeted therapies for the treatment of asthma. There were no other interventions at the 

infusion unit which were likely to have affected this waiting time during this period.  

 

DISCUSSION 

To the best of our knowledge this is the first description of the transition of a real-world 

cohort of patients with IBD established on IV vedolizumab to SC. At the time of starting the 

transitioning programme, reducing hospital visits was a key part of the response to the 

COVID-19 pandemic, particularly in the absence of data around outcomes of COVID-19 in 

patients with IBD.6,22 This service evaluation was designed to evaluate the clinical 

effectiveness, safety and patient satisfaction outcomes associated with the transition.  

 

Understanding patients’ reasons for preference of a certain route of administration allows 

shared decision making.23,24 There were no factors identified in this programme, for example 

previous experience self-injecting or age, which correlated with patients choosing to switch 

to the SC route. Approximately 30% of patients declined to transition to SC and it is 

important to recognise that there is a group of patients not suitable for self-administration for 

practical reasons or previous non-compliance.  

 

There were no clinically significant differences in any clinical or laboratory measures 12 

weeks after transition to SC in patients who were established on vedolizumab. Although 

there was a statistically significant increase in FCP at W12, this did not translate into a 
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worsening of disease activity scores, patient reported outcomes, or change in therapy.  

Careful consideration is required if there is objective evidence of active disease, but this 

should not preclude offering SC. 

 

Tolerability was high with injection site reactions being the most commonly reported adverse 

drug reaction related to the transition. In the majority of cases the pain experienced was mild 

and only one patient discontinued as a result of this by W12. In two randomised crossover 

studies, the equivalent mean pain score for adalimumab preparations containing citrate 

(40mg in 0.8mL) and citrate-free (40mg in 0.4mL) is 30 and 20 respectively.19 It is 

recognised that pain perception is subjective and multiple factors may influence this, 

including the inclusion of citrate as an excipient, volume of injection and needle size.25 There 

may be differences in injection-related pain between the prefilled pens or syringes. Patients 

were offered the choice of either formulation to administer their medication, and the 

opportunity to try a different formulation if the first was not tolerated.  

 

There is a clear gap in the evidence base and prescribing information as to the optimal time 

to transition patients established on IV vedolizumab to SC. The serum vedolizumab 

concentration immediately before the week 6 dose of the standard IV loading regimen is 

similar to the Ctrough,ss achieved with SC administration, while the Ctrough,ss with IV 

administration is significantly lower (27.9, 34.6 and 11.2mg/L respectively).12,20 When SC 

administration is started at the time that the next IV dose is due, as per the manufacturer’s 

licensed dosing, a simplified pharmacokinetic model suggests that it may take approximately 

4 doses (8 weeks) to achieve 90% of the higher Ctrough,SS associated with SC administration 

(Figure 7). When transitioning patients established on IV vedolizumab, consideration should 

be given to administering the first SC dose at the point where the drug level is predicted to 
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be similar to the Ctrough,SS expected with SC administration to avoid this, approximately 28 

days after the last infusion. Further work is required to explore possible clinical outcomes 

associated with this.  

 

Multiple studies have demonstrated improved outcomes with increasing vedolizumab 

exposure12,26 and patients in this evaluation showed improved remission rates with higher 

quartile serum trough Ctrough,ss.  A reduction in peak and trough fluctuations of serum 

vedolizumab concentration with SC administration of vedolizumab 108mg Q2W is expected, 

compared to IV administration at the standard dose of 300mg Q8W, although the average 

serum vedolizumab concentrations have been demonstrated to be similar.27 A potential 

target trough vedolizumab concentration of 12.7mg/L has been proposed for IV 

administration26 although this target is likely to be dependent on the dose and frequency and 

therefore the route of administration, with a higher target trough concentration required with 

SC vedolizumab. This suggests that trough drug concentration in itself may not be the best 

predictor of clinical response but may be useful as it does relate to other potentially more 

relevant measures, such as area under the curve or average serum concentration. 

 

Patient experience has been positively associated with adherence to treatment and 

therapeutic outcomes.28 Patient satisfaction with changes in medication administration is an 

essential element of successful switching of treatments. Patient satisfaction following 

transition was high, predominantly because of increased convenience. Attending for regular 

infusions is an inconvenience for some groups of patients, such as for those who are 

employed or with childcare responsibilities, and if relatives are relied upon for transport. An 

initial concern was that this patient group may miss the regular contact with healthcare 
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professionals in the infusion unit. However, almost all patients (97%) reported feeling at least 

somewhat supported during this transitioning programme. Some patients cited reassurance 

from the established local IBD telephone helpline and online messaging portal. Careful 

counselling supported by written materials and a planned review following the transition were 

also important in making patients feel supported and for avoiding nocebo effects.  

 

There have also been multiple benefits to the health service including a significant reduction 

in drug acquisition costs and reducing waiting times for first appointments at the infusion 

unit. It has been shown that medication costs are the predominant component of healthcare 

costs associated with treating IBD29 and so minimising these is essential. Adequately 

resourced pharmacy homecare teams and clinical nursing teams are essential to the 

success of the transition. 

 

There are several limitations of this service evaluation. The evaluation was performed at a 

single centre and follow-up was limited to a single episode at 12 weeks following transition. 

Although this is a relatively short period of time, it was a reasonable time to evaluate any 

possible change in efficacy. The transitioning programme needed to be adapted after the 

service evaluation was underway, with some patients having their first SC dose at their 

baseline review and the remaining cohort having the first dose in place of their next IV 

infusion. This change was made to ensure that there would not be a delay for patients to 

receive further doses of SC vedolizumab. Mucosal healing is an increasingly important 

outcome measure in IBD studies.30 However, this would have been inappropriate as part of a 

service evaluation, particularly with the ongoing COVID-19 pressures on endoscopy units. A 

strength of this study is that all the patients in a heterogeneous IBD population treated with 
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vedolizumab were offered the opportunity to transition as opposed to a formal research 

study setting where patients may have been excluded. Despite these limitations, this real-

world service evaluation supports the transitioning of patients established on IV vedolizumab 

to home-administered SC vedolizumab through a planned programme. 

 

A SC formulation of infliximab has been approved for use but, again, based on evidence 

obtained from naive patients with limited evidence about transitioning patients established on 

IV infliximab. Generation of similar real-world evidence of effectiveness and safety for this is 

essential. 

 

In conclusion, use of SC medications in IBD is established and increasing options for 

patients preferring home administration is welcome. Transitioning patients established on IV 

vedolizumab to SC appears to be safe and effective, with high patient satisfaction and 

multiple benefits for the health service. The optimum timing of the first SC dose in patients 

established on the IV formulation of these drugs is yet to be determined. Consideration 

should be given offering a similar transitioning programme to relevant patients treated with 

vedolizumab and other medicines in other disease areas.   

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/advance-article/doi/10.1093/ecco-jcc/jjab224/6478741 by U

niversity of Southam
pton user on 13 January 2022



Acc
ep

ted
 M

an
us

cri
pt

 Manuscript Doi: 10.1093/ecco-jcc/jjab224   

 
ACKNOWLEDGEMENTS 

We would like to thank the patients for agreeing to participate in this service evaluation, the 

IBD team, infusion unit staff and pharmacy homecare team at UHS for their ongoing support.  

We acknowledge management support from James Allen (chief pharmacist) and Gavin 

Hawkins (divisional director of operations) at UHS. 

 

CONFLICTS OF INTEREST 

FC has served as consultant, advisory board member, or speaker for AbbVie, Amgen, 

Celltrion, Falk, Ferring, Gilead, Janssen, MSD, Napp Pharmaceuticals, Pfizer, 

Pharmacosmos, Sandoz, Biogen, Samsung, Tillotts and Takeda. He has received research 

funding from Biogen, Amgen, Hospira/Pfizer, Celltrion, Takeda, Janssen, GSK and 

AstraZeneca. DY has received support from Sandoz for meeting attendance and travel. MB 

has served as an advisory board member and received lecture fees and honorariums from 

Abbvie, Dr Falk, Hospira, Janssen, MSD, Napp Pharmaceuticals, Takeda and Pfizer. EV has 

received honorariums from Pharmacosmos and Tillotts Pharma. MG has received support 

for meeting attendance, travel and/or honorariums from AbbVie, Falk, Janssen, MSD, 

Biogen, and Takeda. The other authors have no conflicts of interest to declare. 

 

ORCID 

Esther Ventress: https://orcid.org/0000-0001-9372-2261 

David Young: https://orcid.org/0000-0003-0102-5739 

Sohail Rahmany: https://orcid.org/0000-0003-0924-2690 

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/advance-article/doi/10.1093/ecco-jcc/jjab224/6478741 by U

niversity of Southam
pton user on 13 January 2022



Acc
ep

ted
 M

an
us

cri
pt

 Manuscript Doi: 10.1093/ecco-jcc/jjab224   

 
 

Fraser Cummings: https://orcid.org/0000-0002-9659-3247 

 

Trevor Smith: https://orcid.org/0000-0003-1614-2946 

 

 

AUTHORS CONTRIBUTIONS 

 

EV, SR, DY, CH, MB and FC designed the switching programme and wrote the paper. EV, 

SR, DY, CH, MB, HM and ML collected and analysed the data. RF, TS and MG critically 

reviewed the content on the paper. All authors approved the final version of the manuscript. 

 

DATA DEPOSITION 

 

The authors are willing to consider requests for sharing of data.  

  

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/advance-article/doi/10.1093/ecco-jcc/jjab224/6478741 by U

niversity of Southam
pton user on 13 January 2022



Acc
ep

ted
 M

an
us

cri
pt

 Manuscript Doi: 10.1093/ecco-jcc/jjab224   

 
REFERENCES 

1.  Takeda UK Ltd. Summary of Product Characteristics – Entyvio 300 Mg Powder for 

Concentrate for Solution for Infusion.; 2020. Accessed February 28, 2021. 

https://www.medicines.org.uk/emc/product/5442/smpc 

2.  Zeissig S, Rosati E, Dowds CM, et al. Vedolizumab is associated with changes in 

innate rather than adaptive immunity in patients with inflammatory bowel disease. Gut. 

2019;68(1):25-39. doi:10.1136/gutjnl-2018-316023 

3.  National Institute for Health and Care Excellence. Vedolizumab for Treating 

Moderately to Severely Active Ulcerative Colitis.; 2015. Accessed February 28, 2021. 

https://www.nice.org.uk/guidance/ta342/resources/vedolizumab-for-treating-moderately-to-

severely-active-ulcerative-colitis-pdf-82602604482757 

4.  National Institute for Health and Care Excellence. Vedolizumab for Treating 

Moderately to Severely Active Crohn’s Disease after Prior Therapy.; 2015. Accessed 

February 28, 2021. https://www.nice.org.uk/guidance/ta352/resources/vedolizumab-for-

treating-moderately-to-severely-active-crohns-disease-after-prior-therapy-pdf-

82602664948933 

5.  Ungaro RC, Brenner EJ, Gearry RB, et al. Effect of IBD medications on COVID-19 

outcomes: results from an international registry. Gut. 2021;70(4):725-732. 

doi:10.1136/gutjnl-2020-322539 

6.  Kennedy NA, Jones G-R, Lamb CA, et al. British Society of Gastroenterology 

guidance for management of inflammatory bowel disease during the COVID-19 pandemic. 

Gut. 2020;69(6):984-990. doi:10.1136/gutjnl-2020-321244 

7.  NHS England. The NHS Long Term Plan.; 2019. Accessed February 28, 2021. 

https://www.longtermplan.nhs.uk/wp-content/uploads/2019/08/nhs-long-term-plan-version-

1.2.pdf 

8.  Desplats M, Pascart T, Jelin G, et al. Are abatacept and tocilizumab intravenous 

users willing to switch for the subcutaneous route of administration? A questionnaire-based 

study. Clin Rheumatol. 2017;36(6):1395-1400. doi:10.1007/s10067-017-3587-8 

9.  Fallowfield L, Osborne S, Langridge C, Monson K, Kilkerr J, Jenkins V. Implications 

of subcutaneous or intravenous delivery of trastuzumab; further insight from patient 

interviews in the PrefHer study. Breast. 2015;24(2):166-170. 

doi:10.1016/j.breast.2015.01.002 

10.  Stoner KL, Harder H, Fallowfield LJ, Jenkins VA. Intravenous versus Subcutaneous 

Drug Administration. Which Do Patients Prefer? A Systematic Review. Patient. 

2015;8(2):145-153. doi:10.1007/s40271-014-0075-y 

11.  Van Deen WK, Khalil C, Almario C, et al. S0812 Patients’ Preferences for 

Subcutaneous or Intravenous Administration Methods in Inflammatory Bowel Diseases. Am 

J Gastroenterol. 2020;115(1):S417-S417. doi:10.14309/01.ajg.0000705296.17553.49 

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/advance-article/doi/10.1093/ecco-jcc/jjab224/6478741 by U

niversity of Southam
pton user on 13 January 2022



Acc
ep

ted
 M

an
us

cri
pt

 Manuscript Doi: 10.1093/ecco-jcc/jjab224   

 
12.  Sandborn WJ, Baert F, Danese S, et al. Efficacy and Safety of Vedolizumab 

Subcutaneous Formulation in a Randomized Trial of Patients With Ulcerative Colitis. 

Gastroenterology. 2020;158(3):562-572.e12. doi:10.1053/j.gastro.2019.08.027 

13.  Vermeire S, Sandborn W, Baert F, et al. OP23 Efficacy and safety of vedolizumab 

SC in patients with moderately to severely active Crohn’s disease: Results of the VISIBLE 2 

study. Journal of Crohn’s and Colitis. 2020;14(Supplement_1):S020-S021. 

doi:10.1093/ecco-jcc/jjz203.022 

14.  Takeda UK Ltd. Summary of Product Characteristics – Entyvio 108mg Solution for 

Injection in Pre-Filled Pen.; 2021. Accessed February 28, 2021. 

https://www.medicines.org.uk/emc/product/12640/smpc 

15.  Harvey RF, Bradshaw JM. A simple index of Crohn’s-disease activity. The Lancet. 

1980;315(8167):514. doi:10.1016/S0140-6736(80)92767-1 

16.  Walmsley RS, Ayres RCS, Pounder RE, Allan RN. A simple clinical colitis activity 

index. Gut. 1998;43(1):29-32. doi:10.1136/gut.43.1.29 

17.  Bodger K, Ormerod C, Shackcloth D, Harrison M, Collaborative  on behalf of the IC. 

Development and validation of a rapid, generic measure of disease control from the patient’s 

perspective: the IBD-Control questionnaire. Gut. 2014;63(7):1092-1102. doi:10.1136/gutjnl-

2013-305600 

18.  Zittan E, Kelly OB, Kirsch R, et al. Low Fecal Calprotectin Correlates with Histological 

Remission and Mucosal Healing in Ulcerative Colitis and Colonic Crohnʼs Disease: 

Inflammatory Bowel Diseases. 2016;22(3):623-630. doi:10.1097/MIB.0000000000000652 

19.  Nash P, Vanhoof J, Hall S, et al. Randomized Crossover Comparison of Injection 

Site Pain with 40 mg/0.4 or 0.8 mL Formulations of Adalimumab in Patients with Rheumatoid 

Arthritis. Rheumatology and Therapy. 2016;3(2):257-270. doi:10.1007/s40744-016-0041-3 

20.  Feagan BG, Rutgeerts P, Sands BE, et al. Vedolizumab as Induction and 

Maintenance Therapy for Ulcerative Colitis. N Engl J Med. 2013;369(8):699-710. 

doi:10.1056/NEJMoa1215734 

21.  National Institute for Health and Care Excellence. Adalimumab, Etanercept, 

Infliximab, Certolizumab Pegol, Golimumab, Tocilizumab and Abatacept for Rheumatoid 

Arthritis Not Previously Treated with DMARDs or after Conventional DMARDs Only Have 

Failed.; 2016. Accessed May 27, 2021. 

https://www.nice.org.uk/guidance/ta375/resources/adalimumab-etanercept-infliximab-

certolizumab-pegol-golimumab-tocilizumab-and-abatacept-for-rheumatoid-arthritis-not-

previously-treated-with-dmards-or-after-conventional-dmards-only-have-failed-

82602790920133 

22.  Verma AM, Patel A, Subramanian S, Smith PJ. From intravenous to subcutaneous 

infliximab in patients with inflammatory bowel disease: a pandemic-driven initiative. The 

Lancet Gastroenterology & Hepatology. 2021;6(2):88-89. doi:10.1016/S2468-

1253(20)30392-7 

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/advance-article/doi/10.1093/ecco-jcc/jjab224/6478741 by U

niversity of Southam
pton user on 13 January 2022



Acc
ep

ted
 M

an
us

cri
pt

 Manuscript Doi: 10.1093/ecco-jcc/jjab224   

 
23.  Allen PB, Lindsay H, Tham TC. How do patients with inflammatory bowel disease 

want their biological therapy administered? BMC Gastroenterol. 2010;10(1):1. 

doi:10.1186/1471-230X-10-1 

24.  Vavricka SR, Bentele N, Scharl M, et al. Systematic Assessment of Factors 

Influencing Preferences of Crohnʼs Disease Patients in Selecting an Anti-Tumor Necrosis 

Factor Agent (CHOOSE TNF TRIAL): Inflammatory Bowel Diseases. 2012;18(8):1523-1530. 

doi:10.1002/ibd.21888 

25.  St Clair-Jones A, Prignano F, Goncalves J, Paul M, Sewerin P. Understanding and 

Minimising Injection-Site Pain Following Subcutaneous Administration of Biologics: A 

Narrative Review. Rheumatol Ther. 2020;7(4):741-757. doi:10.1007/s40744-020-00245-0 

26.  Osterman MT, Rosario M, Lasch K, et al. Vedolizumab exposure levels and clinical 

outcomes in ulcerative colitis: determining the potential for dose optimisation. Aliment 

Pharmacol Ther. 2019;49(4):408-418. doi:10.1111/apt.15113 

27.  Rosario M, Polhamus D, Chen C, Sun W, Dirks N. P490 A vedolizumab population 

pharmacokinetic model including intravenous and subcutaneous formulations for patients 

with ulcerative colitis. Journal of Crohn’s and Colitis. 2019;13(Supplement_1):S357-S357. 

doi:10.1093/ecco-jcc/jjy222.614 

28.  Doyle C, Lennox L, Bell D. A systematic review of evidence on the links between 

patient experience and clinical safety and effectiveness. BMJ Open. 2013;3(1):e001570. 

doi:10.1136/bmjopen-2012-001570 

29.  van der Valk ME, Mangen M-JJ, Leenders M, et al. Healthcare costs of inflammatory 

bowel disease have shifted from hospitalisation and surgery towards anti-TNFα therapy: 

results from the COIN study. Gut. 2014;63(1):72-79. doi:10.1136/gutjnl-2012-303376 

30.  Osterman MT. Mucosal Healing in Inflammatory Bowel Disease. Journal of Clinical 

Gastroenterology. 2013;47(3):212-221. doi:10.1097/MCG.0b013e3182732ff5 

 

  

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/advance-article/doi/10.1093/ecco-jcc/jjab224/6478741 by U

niversity of Southam
pton user on 13 January 2022



Acc
ep

ted
 M

an
us

cri
pt

 Manuscript Doi: 10.1093/ecco-jcc/jjab224   

 
Tables 

 

Table 1. Patient demographics and clinical characteristics. 

 

All patients 
who 

transitioned 
to SC 

(N=124) 

Established 
transitioned 

(N=106) 

Patients 
who 

stayed 
on IV 

(N=54) 

p-value 
(comparing 
transitioned 

and 
declined 
groups) 

New to vedolizumab (only 

received 2-3 IV doses) no. [%] 
17 [14%] N/A 8 [15%] 0.50 

Age – median [range] years 60 [19, 90] 60 [20, 90] 
55 [21, 

84] 
0.45 

Males – no. [%] 57 [46%]  48 [45%] 23 [43%] 0.68 

IBD diagnosis         

CD – no. [%] 59 [48%] 49 [46%] 30 [56%] 0.14 

UC – no. [%] 57 [46%] 50 [47%] 24 [44%]   

IBDU – no. [%] 8 [6%] 7 [7%] 0 [0%]   

Ethnicity – no. [%] 
 

      

White  117 [94%] 99 [93%] 22 [41%] 0.1 

Asian or Asian background 2 [2%] 2 [2%] 0 [0%]   

Other 1 [1%] 1 [1%] 2 [4%]   

Missing 4 [3%] 4 [4%] 30 [56%]   

BMI – median [range] kg/m2 28 [16, 56] 28 [16, 56] 
26 [18, 

48] 
0.06 
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Smoking status – no. [%]         

Non-smoker and never   

smoked 
50 [40%] 41 [39%] 9 [17%] 0.45 

Previous smoker 48 [39%] 42 [40%] 4 [7%]   

Current smoker 15 [12%] 12 [11%] 1 [2%]   

Unknown 6 [5%] 6 [6%] 31 [57%]   

Missing 5 [4%] 5 [5%] 9 [17%]   

Age at onset (CD) – no. [%]         

A1: ≤ 16 years 7 [12%] 5 [10%] 1 [3%] 0.8 

A2: 17-40 years 22 [37%] 20 [41%] 6 [20%]   

A3: >40 years 29 [49%] 24 [49%] 10 [33%]   

Missing 1 [2%] 0 [0%] 13 [43%]   

Site of Crohn’s disease – no. [%]         

L1: Ileal 17 [29%] 14 [29%] 3 [10%] 0.61 

L2: Colonic 18 [31%] 16 [33%] 7 [23%]   

L3: Ileocolonic 23 [39%] 19 [39%] 7 [23%]   

 L4: Upper gastrointestinal tract 0 [0%] 0 [0%] 0 [0%]   

Missing 1 [2%] 0 [0%] 13 [43%]   

Crohn’s disease behaviour – no.         
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[%] 

B1: Non-stricturing/non-

penetrating 
38 [64%] 32 [65%] 9 [30%] 0.50 

B2: Stricturing 16 [27%] 13 [27%] 6 [20%]   

 B3: Penetrating 3 [5%] 3 [6%] 2 [7%]   

Not applicable 1 [2%] 1 [2%] 0 [0%]   

Missing 1 [2%] 0 [0%] 13 [43%]   

 P: Perianal disease  4 [7%] 4 [8%]  1 [3%]  0.66  

Site of ulcerative colitis – no. [%]         

E1: Proctitis 5 [9%] 3 [6%] 2 [8%] 0.39 

E2: Left sided 25 [44%] 22 [44%] 13 [54%]   

E3: Extensive 25 [44%] 23 [46%] 5 [21%]   

Not applicable 1 [2%] 1 [2%] 0 [0%]   

Missing 1 [2%] 1 [2%] 4 [17%]   

Age at onset (UC) - no. [%] 

< 16 years 

16-40 years 

>40 years 

Missing 

 

1 [2%] 

26 [40%] 

38 [58%] 

0 

 

1 [2%] 

23 [40%] 

33 [58%] 

0 

 

1 [4%] 

9 [38%] 

10 [42%] 

4 [17%] 

0.45 
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Concomitant medications at 

baseline – no. [%] 
        

Thiopurine (azathioprine/ 6-

mercaptopurine) 
5 [4%] 4 [4%] 2 [4%] 1.00 

Methotrexate 11 [9%] 10 [9%] 3 [6%] 0.56 

 Oral 5-ASA 33 [27%] 30 [28%] 11 [20%] 0.45 

Rectal 5-ASA 2 [2%] 1[1%] 5 [9%] 0.03* 

Oral steroid 1 [1%] 1 [1%] 2 [4%] 0.22 

Rectal steroid 0 [0%] 0 [0%] 1 [2%] 0.30 

Number of patients with at least 

one COVID-19 risk factor 6 [%] 
78 [63%] 60 [57%] 27 [50%] 0.14 

     
Median time (minutes) taken for 

patients to receive their IV infusion 

(leaving home to returning home) 

[range] 

180 [30, 360] 173 [30, 300] 
150 [20, 

360] 
0.12 

Mode of travel to infusion unit – 

no. [%] 
        

Drive/walk independently 78 [63%] 68 [64%] 23 [43%] 0.87 

Transported by family member 32 [26%] 26 [25%] 12 [22%]   

Public transport 9 [7%] 9 (8%) 3 [6%]   
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Hospital transport 1 [1%] 0 [0%] 0 [0%]   

Missing 4 [3%] 3 [3%] 16 [30%]   

Median duration on vedolizumab – 

months [range] 
22 [1, 72] 24 [5, 72] 

18 [1, 

68] 
0.89 

Infusion frequency – no. [%]         

4 weekly 2 [2%] 2 [2%] 1 [2%] 0.97 

6 weekly 28 [23%] 28 [26%] 11 [20%]   

8 weekly 92 [74%] 74 [70%] 42 [78%]   

Other (5 or 7 weekly) 2 [2%] 2 [2%] 0 [0%]   

Previously self-injected 

subcutaneous medication – no. 

[%] 

64 [52%] 54 [51%] 29 [54%] 0.87 

No., number; BMI, body mass index; 5-ASA, 5-aminosalicylic acid.  
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Table 2. Patient-reported reasons for accepting or declining to transition  

 

Reason for transitioning 

[n=124] 

No. [%]   Reason for not 

transitioning [n=54] 

No. [%]  

Preference to self-manage 

treatment at home 

93 [75%] Preference to not self-inject  20 [37%] 

Poor access to infusion unit  26 [21%] Concern about the needle 13 [24.1%] 

Prevent exposure to 

hospital/nosocomial infection 

19 [15.3%] Feels safer attending 

infusion unit/ concerns 

about lack of nursing 

contact 

10 [18.5%] 

Recurrence of symptoms 

before next dose due 

16 [12.9%] Current poorly controlled 

disease 

6 [11.1%] 

Poor venous access 11 [8.9%] Requires pre-medication 

due to previous allergy  

5 [9.3%] 
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Table 3. Comparison of disease activity scores in patients established on vedolizumab 

infusions 

Variable Cohort Baseline W12 p-value 

mHBI (CD), 

median (IQR) 

Declined to 

transition (n=21) 

3.5 (1, 6) -- -- 

Transitioned 

(n=45) 

3 (1, 6) 2 (1, 5) 0.13 

SCCAI (UC), 

median (IQR) 

Declined to 

transition (n=19) 

2.5 (1, 4) -- -- 

Transitioned 

(n=55) 

2 (1,4) 1.5 (0,3) 0.05 

IBD-Control-8, 

median (IQR) 

Declined to 

transition (n=40) 

13 (9.5, 14.5) -- -- 

Transitioned 

(n=104) 

14 (10, 16) 14 (12, 16) 0.09 

IBD-Control-

Visual Analogue 

Scale (VAS), 

median (IQR) 

Declined to 

transition (n=38) 

87.5 (70, 95) -- -- 

Transitioned 

(n=102) 

85 (75, 95) 85 (75, 95) 0.58 
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Table 4. Comparison of biochemical markers in patients established on vedolizumab 

infusions. 

Variable Cohort Baseline W12 p-value 

C-reactive 

protein mg/L, 

median (IQR) 

Declined to 

transition (n=44) 

2 (1, 5.5) -- -- 

Transitioned 

(n=98) 

3 (1, 7) 3 (1, 7) 0.45 

Faecal 

calprotectin 

µg/g, median 

(IQR) 

Declined to 

transition (n=35) 

17 (7.9, 136) -- -- 

Transitioned 

(n=80) 

31 (12, 153.5) 47 (13, 257) 0.008 
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Table 5. Adverse drug reactions reported by patients at W12 post transitioning to SC 

vedolizumab.  

Adverse drug reaction 
Number of patients, 12 weeks post 

transitioning to SC [%] [n=124] 

Injection site reaction 18 [14.5%] 

Joint pain 10 [8.1%] 

Muscle spasm 4 [3.2%] 

Blurred vision 5 [4.0%] 

Rashes 10 [8.1%] 

Headaches 7 [5.6%] 

Infections requiring antibiotics 5 [4.0%] 

Infections requiring no antibiotics 3 [2.4%] 

Pins and needles/tingling 5 [4.0%] 

Other 3 [2.4%] 

Other: hair loss, fatigue, “spaced out” 
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Figure 1. Transitioning programme 

 

 

  

Baseline 

•Patients approached at IV vedolizumab appointment by IBD 
specialist and written information provided. 

•Baseline review completed including a blood test for biochemical 
parameters, trough serum vedolizumab concentration and a stool 
sample for FCP. 

First SC dose 

•First SC dose administered in place of patient's planned IV dose. 

•Supplied and supervised (if requested by patient) by a homecare 
company. 

W12 review  

•Clinic review after 12 weeks (+/- 2 weeks) of SC vedolizumab, 
including a blood test, serum vedolizumab concentration, a stool 
sample for FCP and appropriate questionnaires.  
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Figure 2. Disease activity in established patients at baseline and W12 (n=106) 
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Figure 3. Kaplan–Meier drug persistence curve for patients who transitioned (blue solid line) 

vs. those who stayed on IV vedolizumab (red dashed line) (p=0.5). 
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Figure 4. Combined remission (disease activity score indicating remission and FCP ≤ 

250µg/g) at W12 by trough concentration quartile in patients transitioning to SC (p=0.03). 
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Figure 5. Summary of satisfaction questionnaire responses at W12 
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Figure 6. Impact of SC vedolizumab implementation on local drug acquisition costs. 
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Figure 7. Predicted serum vedolizumab concentration when transitioned (day 0) from IV 

(red) to SC (blue) administration (A) at week 6 following standard IV loading doses at weeks 

0 and 2, (B) at IV steady state trough and (C) 28 days after the last infusion at steady state. 
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