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ABSTRACT
Background: Given the introduction of new advanced therapies for inflammatory bowel diseases (IBDs), expanded risk mitiga-
tion strategies are essential.
Aims: To create a comprehensive set of statements on assessment procedures and vaccinations before starting monoclonal anti-
bodies, Janus kinase (JAK) inhibitors or sphingosine- 1- phosphate (S1P) modulators for IBD.
Methods: We examined literature, guidelines and drug product information regarding vaccination and assessment recommen-
dations for initiating advanced IBD therapies. Using a modified Delphi approach, delegates voted anonymously on the accepta-
bility of these statements prior to and following consensus discussion.
Results: We developed eight statements on the domains of infectious diseases screening, vaccinations and assessments prior 
to commencing JAK inhibitors and S1P modulators. Six statements received agreement. Pre- advanced therapy screening for 
infectious diseases was established, and the vaccination protocol was revised. Malignancy, cardiovascular and thromboembolic 
risk assessments are necessary before initiating JAK inhibitors. Those starting S1P modulators need cardiac and ophthalmic 
assessments.
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Conclusions: These consensus statements combine vaccination and assessments on the currently available advanced therapies 
for IBD as a single comprehensive document that may reduce IBD complications associated with use of advanced therapies. 
Knowledge gaps identified during the consensus process will provide further research opportunities.

1   |   Introduction

Inflammatory bowel diseases (IBDs), encompassing Crohn's 
disease (CD) and ulcerative colitis (UC), are chronic incur-
able conditions that are increasingly prevalent worldwide [1]. 
Increasingly, IBD disproportionately affects an ageing popula-
tion, in whom complications such as infections and malignan-
cies are of concern [2, 3]. The therapeutic options for managing 
IBD have expanded. In addition to tumour necrosis factor alpha 
inhibitors (TNFi), integrin receptor blockers and p- 40 subunit in-
terleukin (IL)- 12/23 inhibitors, the new treatments p19- subunit 
IL- 23 inhibitors, oral small molecules Janus kinase (JAK) in-
hibitors and sphingosine- 1- phosphate (S1P) modulators, have 
been introduced. Vedolizumab, ustekinumab and p- 19 subunit 
IL- 23 inhibitors risankizumab and mirikizumab have favour-
able safety profiles with lower risks of infection and malignancy 
[4, 5]. However, TNFi increases the risk of infections and related 
hospitalisations [6]. The JAK inhibitors filgotinib, tofacitinib 
and upadacitinib have the potential to induce infections, malig-
nancy, major adverse cardiac events (MACE) and thrombosis. 
The S1P- modulators ozanimod and etrasimod may precipitate 
hypertension, bradycardia and macular oedema [7].

Because the newer treatment classes have unique adverse effect 
profiles, modification to established screening guidelines might 
be required. The 2021 European Crohn Colitis Organisation 
guidelines [8] advised on the prevention and treatment of infec-
tions. Upadacitinib, S1P modulators and specific IL- 23 inhibi-
tors, however, had not been introduced at that time. The ORAL 
Surveillance study [9] compared the JAK inhibitor tofacitinib 
versus TNFi in older patients with rheumatoid arthritis. By 
refuting non- inferiority compared with TNFi therapy for the 
occurrence of MACE (hazard ratio, HR: 1.33, 95% confidence in-
terval; CI: 0.91–1.94) or malignancy (HR 1.48; 95% CI 1.04–2.09), 
tofacitinib may be associated with an increased risk of harm ver-
sus TNFi. As such, boxed warnings stipulated by the FDA in 
the United States, EMA in Europe and TGA in Australia affect 
all patients prescribed this therapeutic class across all therapeu-
tic indications [10]. While JAK inhibitors are only prescribed 
to bio- exposed patients with prior advanced therapy treatment 
failure in the United States, it may be prescribed to bio- naive 
individuals in Europe and Australia. Cardiac complications of 
small molecules have also been reviewed in IBD [10]. Prior to 
commencing S1P inhibitors, electrocardiography (ECG) screen-
ing for bradyarrhythmia and heart block is recommended for 
both ozanimod and etrasimod. Additional baseline tests include 
serum lipid profile, liver function and creatine kinase (CK).

Given the immunosuppressive effect of advanced therapies, an 
ageing IBD population and global pandemics [11], it was also 
timely to review the IBD vaccination protocol. Since the publi-
cation of IBD therapeutic guidelines [8], the recombinant herpes 
zoster vaccine Shingrix has become available, accompanied by 
the withdrawal of the live varicella- zoster virus (VZV) vaccine. 
Other viral infections of note include coronavirus COVID- 19, 

respiratory syncytial virus (RSV) and dengue fever [12]. 
Reviewing these infections, including their vaccinations and 
relevance to an IBD population was considered a priority.

Failure, intolerance or non- persistence of IBD treatments 
[13, 14] may result in the need to commence or initiate out- of- 
class switching of advanced therapies. Risk mitigation strate-
gies, therefore, are applicable to all IBD patients, ideally, before 
commencing an advanced therapy. We aimed to update IBD 
clinical practice guidelines applicable to all currently available 
advanced therapies, with the goal of improving patient safety.

2   |   Materials and Methods

2.1   |   Development of Statements and Selection 
of Delegates

The development of statements was carried out through an on-
line platform, with steering committee members (R.W.L. and 
V.K.) identifying potential safety issues associated with the use 
of all approved IBD advanced therapies. A focus group, consist-
ing of gastroenterologists and consumer representation, further 
expanded on these topics. Delegates, chosen for leadership roles 
in IBD societies, clinical positions, academic contributions and 
attendance availability, participated in a face- to- face meeting in 
Sydney, Australia. The process was divided into three domains: 
updating infectious disease screening, vaccination protocol and 
specific tests for TNFi, JAK inhibitors and S1P receptor modula-
tors. Gastroenterology fellows (A.A., A.S., and J.D.C.) conducted 
unbiased literature searches for these domains.

2.2   |   Voting

A modified Delphi process [15] was used to determine the 
level of agreement on the statements and grade their evidence. 
Delegates cast anonymous online votes using a dedicated plat-
form, with the option to offer feedback. Well- established prac-
tices, unchanged in recent times, were combined into composite 
statements to enable en bloc voting, streamlining the process. 
This allowed delegates to concentrate on recent advancements, 
which were voted on individually. Disagreements identified 
through online voting or commentary were crafted into individ-
ual statements for thorough discussion at the in- person meet-
ing. Additional time was allocated for presenting and discussing 
these statements, particularly those not covered in previous 
guidelines or with notable disagreements. Despite online vot-
ing outcomes, all statements underwent review, discussion and 
anonymous voting at the face- to- face meeting. Consensus was 
deemed achieved if ≥ 80% of delegates either strongly agreed or 
agreed with the statements. Conversely, if ≥ 80% of delegates 
disagreed or strongly disagreed with a statement, it was re-
jected. Statements that did not meet either consensus could be 
debated, literature reviewed, wording modified and anonymous 
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re- voting conducted afterwards. One reiteration was permitted, 
and if consensus was not achieved, the statement was then re-
jected. Every statement was then graded to indicate the quality 
of evidence and classification of recommendations according to 
the National Health and Medical Research Council, Australia 
(NHMRC) [16]. The finalised statements were presented to 
a group of community gastroenterologists for feedback and 
acceptability.

2.3   |   Funding and Conflict of Interest

This project was not funded or influenced by sponsors. Neither 
delegates nor steering committee members received payment. 
Meetings occurred online and opportunistically at a Sydney sci-
entific exchange meeting, organised independently and without 
honoraria. Delegates disclosed conflicts of interest on the vir-
tual platform, at the meeting venue and in the co- authorship 
document.

3   |   Results

Nineteen delegates convened in Sydney in October 2023 to vote 
on eight consensus statements. These statements are listed in 
accordance with the domains of (1) infectious disease screen-
ing; (2) vaccinations; and (3) assessments prior to commencing 
JAK inhibitors and S1P modulators. Of these statements, 6 of 8 
reached consensus (Table 1 and Figure 1).

3.1   |   Infectious Disease Screening

Statement 1: For patients with IBD under consideration for ad-
vanced therapy, Epstein–Barr virus (EBV), VZV, cytomegalovi-
rus (CMV), hepatitis A virus (HAV), hepatitis B virus (HBV), 
hepatitis C virus (HCV), human Immunodeficiency virus 
(HIV) serology, chest X- ray and interferon- gamma release assay 
(IGRA) should be considered.

(NHMRC: Level of Evidence III- 3, Grade of Recommendation B. 
Statement Agreement—100%)

Given the risk of lymphoproliferative diseases and hemophago-
cytic syndrome developing in immunosuppressed patients fol-
lowing acute EBV infection, primarily in those on thiopurines, 
screening for EBV should be considered prior to the commence-
ment of immunosuppressive therapies [17]. Younger subjects are 
most at risk of EBV seronegative status. VZV serology should 
also be performed especially if prior chickenpox, shingles or vac-
cination status is unknown. This is crucial, as several studies 
have shown a higher risk of herpes zoster in IBD patients, par-
ticularly those receiving new advanced therapies, including JAK 
inhibitors and S1P modulators [18, 19]. Although it is unlikely 
to influence acute management, CMV reactivation may occur 
in immunosuppressed patients [20]. Baseline HAV serology 
should be performed due to the risk of severe hepatitis in immu-
nosuppressed patients with IBD. Similarly, HBV status should 
be ascertained due to potential viral reactivation. Testing for 
hepatitis B surface antigen (HBsAg), antibodies to surface anti-
gen (anti- HBs) and core antigen (anti- HBc) is recommended [21]. 

Vaccination to HAV and HBV is recommended in seronegative 
subjects. HCV screening should also be performed prior to com-
mencing advanced therapy, with HCV RNA testing in HCV Ab 
positive patients to differentiate active infection from prior se-
roconversion from viral clearance. Patients with HCV infection 
may be at risk of deteriorating liver function due to the immuno-
suppressive effects of advanced therapy [21]. IBD patients under 
consideration for advanced therapy should undergo HIV screen-
ing. Infective sequelae are less likely to occur in patients with 
HIV who receive highly active antiretroviral therapy (HAART) 
than in those who do not [21]. The requirement for immunosup-
pression and biologic therapy may be lower in patients with HIV 
[22]. JAK inhibitors and S1P modulators lack data on EBV reac-
tivation risk. Hemophagocytic lymphohistiocytosis or increased 
risk of lymphoproliferative disorders have not been reported to 
date. There remains a need to screen for EBV exposure prior 
to commencing thiopurines. Patients commencing advanced 
therapies for IBD should have chest X- ray and tuberculosis (TB) 
IGRA such as QuantiFERON- TB Gold performed. IGRAs effec-
tively screen latent TB and are effective in patients with prior 
BCG vaccinations in combination with epidemiological expo-
sure risk assessment in addition to chest imaging [23]. While 
there is clear evidence of an increased risk of TB reactivation fol-
lowing TNFi [24], there have been only rare cases of TB reactiva-
tion following exposure to anti- IL12/23 [25] and JAK inhibitors 
in rheumatoid arthritis patients [26]. However, patients failing 
non- TNFi advanced therapies may need to switch to TNFi treat-
ment. As such, prior TB screening remains relevant before the 
commencement of an advanced therapy.

Patients who test positive for IGRA should be evaluated for ac-
tive TB by risk assessment, history and chest imaging. If active 
TB were excluded, latent TB infection treatment should precede 
commencement of immunosuppressive therapies. In the event of 
indeterminate result, often due to concurrent immunosuppres-
sive medications or underlying disease activity, a repeat IGRA 
and/or Tuberculin Skin Test depending on local practice should 
be performed after reducing the dose of immunosuppressants 
or once the disease flare has resolved [27]. For patients with a 
negative screening test, annual TB testing should be considered 
while continuing immunosuppressive therapy, particularly for 
those living in endemic areas. The consensus group discussed 
that even though TB prevalence is low in Western societies, im-
munosuppressed IBD patients may travel to TB- endemic coun-
tries risking inadvertent exposure. In addition to vaccination 
(see below), risk avoidant behaviour is strongly recommended 
for exposure to infectious agents with travel and specific coun-
selling is recommended on a case- by- case basis. This counsel-
ling is beyond the scope of our current project.

Statement 2: For patients with IBD under consideration for an 
advanced therapy, measles, mumps and rubella (MMR) serology 
should be performed in the absence of complete vaccination or 
documented past infection.

(NHMRC: Level of Evidence IV, Grade of Recommendation C. 
Statement Agreement—84%)

Given the potential severity of MMR outbreaks in immunosup-
pressed patients, we recommend performing MMR serology be-
fore initiating advanced therapy in IBD patients if the patient 
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TABLE 1    |    Assessments and vaccinations prior to commencing advanced therapy for the treatment of IBD.

Statements

Consensus vote percentage

Strongly 
agree Agree Neither Disagree

Strongly 
disagree

1 For patients with IBD under consideration for 
advanced therapy, Epstein–Barr virus (EBV), 
varicella- zoster virus (VZV), cytomegalovirus 

(CMV), hepatitis A virus (HAV), hepatitis 
B virus (HBV), hepatitis C virus (HCV), 
human immunodeficiency virus (HIV) 

serology, chest X- ray and interferon- gamma 
release assay (IGRA) should be considered

84 16 0 0 0

2 For patients with IBD under consideration 
for an advanced therapy, measles, mumps, 

and rubella (MMR) serology should be 
performed in the absence of complete 

vaccination or documented past infection

17 67 16 0 0

3 For patients with IBD under consideration 
for advanced therapy, John Cunningham 
(JC) virus serology should be performed

0 0 0 0 100

4 For patients with IBD under consideration 
for advanced therapy, vaccination 

for VZV, influenza, COVID- 19 and 
pneumococcal and human papillomavirus 

(HPV) (if < 26 years old, or ≥ 26 with 
risk factors) should be undertaken

100 0 0 0 0

5 A diphtheria, tetanus and pertussis (DTP) 
booster and HBV vaccination may be 

recommended to all patients who have not 
received these previously. Hemophilus, 
meningococcus, HAV, Yellow fever, and 
MMR vaccination may be recommended 
for specific circumstances based on the 

risk exposure prior to the commencement 
of advanced therapy in IBD

12 82 6 0 0

6 In addition to the full blood count, renal and 
liver function tests required for all patients 
with IBD considered for advanced therapy, 

those under consideration for JAK inhibitors 
should undergo a fasting lipid profile, 

cardiovascular and venous thromboembolism 
risk assessment and age- appropriate cancer 

screening prior to commencement

83 17 0 0 0

7 In addition to the above, patients with IBD 
under consideration for Janus kinase (JAK) 
inhibitors should undergo creatine kinase 
(CK) level testing prior to commencement

0 26 37 37 0

8 In addition to the full blood count, renal 
and liver function tests required for all 

patients with IBD considered for advanced 
therapy, those under consideration 
for S1P modulators should undergo 

hypertension screening, electrocardiography 
(ECG) and ophthalmic screening

65 35 0 0 0

Note:  Consensus for agreement was achieved.  Consensus for agreement was not achieved.  Consensus for disagreement was achieved.
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has not completed two doses of the vaccine, documentation of 
vaccination is unavailable or there is no documented history of 
infection. If the patient has immunity or prior vaccination status 
is known, MMR serology is not required. The MMR vaccine re-
mains effective in the setting of IBD immunosuppressive treat-
ment and advanced therapies [28]. Patients with IBD who are 
non- immune to MMR or confirmed not to be vaccinated against 
MMR should receive vaccination. MMR as a live attenuated vac-
cine should not be administered concurrently with advanced 
therapy [29]. Pregnant IBD patients should not receive the MMR 
live vaccine. Vaccination testing and administration should not 
defer commencement of IBD treatment in those with severe dis-
ease [11].

Statement 3: For patients with IBD under consideration for an 
advanced therapy, John Cunningham (JC) virus serology should 
be performed. [STATEMENT REJECTED]

(NHMRC: Level of Evidence III—2, Grade of Recommendation B. 
Statement Agreement—0%)

Progressive multifocal leukoencephalopathy (PML) is a de-
myelinating disease secondary to the reactivation of the JC 
virus [30]. JC virus prevalence is 40%–90% in the community 
and remains latent but risks reactivation in settings of sig-
nificant immunosuppression [31]. Natalizumab is the com-
monest immunosuppressive medication associated with PML 
[32]. Notably, natalizumab is not a routinely utilised advanced 
therapy for IBD following the availability of newer advanced 
therapies. Vedolizumab alone has not demonstrated evidence 
for the development of PML [20]. Although rare cases of PML 
have been reported in patients with multiple sclerosis treated 
with S1P modulators, particularly fingolimod [33], there is a 
lack of data with ozanimod and etrasimod for the treatment 
IBD. Furthermore, JC virus seropositivity alone has a low 

positive- predictive value in the development of PML [34]. 
Based on this, we do not recommend routine JC virus serology 
screening prior to initiating advanced therapy in the absence 
of additional risk factors such as prior exposure to natali-
zumab or active HIV infection.

3.2   |   Vaccinations

Statement 4: For patients with IBD under consideration for 
advanced therapy, vaccination for varicella- zoster, influenza, 
COVID- 19 and pneumococcal and human papillomavirus 
(HPV) (if under 26 years old, or if 26 and older with risk factors) 
should be undertaken.

(NHMRC: Level of Evidence III- 2, Grade of Recommendation B. 
Statement Agreement—100%)

Primary VZV infection is often more severe in adults than 
children [35, 36]. Typically, VZV seroconversion is almost uni-
versal by late childhood. Additionally, many countries have 
childhood VZV vaccination schedules [35]. Reports of primary 
VZV infection in adults with IBD including instances of se-
vere disease, post- herpetic neuralgia and rarely deaths have 
been reported. Immunosuppressed adult IBD patients, who 
are VZV- seronegative, may receive post- exposure prophylaxis 
in the event of VZV exposure [8, 37]. Patients with IBD on 
systemic immunosuppressive therapy are more susceptible 
to VZV reactivation and may develop a more severe disease 
course from viral reactivation [38]. The risk of reactivation is 
associated with older age, Asian ethnicity and those on cor-
ticosteroids, TNFi, JAK inhibitors and S1P modulators [8]. 
Comorbidities such as rheumatoid arthritis, active haemato-
logical malignancies and monogenic IBD germline mutations 
are also at elevated risk [39]. VZV vaccination is effective in 

FIGURE 1    |    Assessments and vaccinations prior to commencing advanced therapy for the treatment of IBD. 1HPV vaccination: Indicated in 
patients < 26 years old, or if ≥ 26 years old with risk factors.
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preventing VZV reactivation and associated complications, 
such as post- hepatic neuralgia and hospitalisation, and is 
therefore recommended [40, 41]. The recombinant VZV vac-
cine (Shingrix) is ideal in patients soon to commence or al-
ready on advanced therapies. Live VZV vaccines have been 
withdrawn in many markets.

Influenza is a ubiquitous and seasonal infection. Patients with 
IBD are at higher risk of acquiring influenza and suffer a higher 
30- day influenza- related hospitalisation rate compared with 
non- IBD patients. Corticosteroid usage conveys an indepen-
dent additional risk [42, 43]. Vaccination effectively prevents 
influenza- related sequelae. Some therapies such as TNFi can 
attenuate the immunologic response to vaccination, though 
patients on vedolizumab appear to show a similar response to 
controls [8, 44, 45].

Patients with IBD generally experience a similar rate of se-
vere outcomes and mortality from COVID- 19 infection to 
the general population, regardless of their IBD therapy such 
as TNFi, JAK inhibitor, ustekinumab or vedolizumab. The 
exception to this is observed in patients with uncontrolled 
IBD disease activity and corticosteroid use, which are asso-
ciated with increased odds of severe COVID- 19, hospitalisa-
tion and death [46–48]. The protective effect of vaccination, 
measured by anti- SARS- CoV- 2 spike (S1 receptor binding do-
main) antibody concentration, is attenuated with infliximab 
and tofacitinib [48]. Furthermore, patients on TNFi experi-
ence more rapid antibody decay after vaccination [49]. Anti- S 
antibodies correlate with both neutralising antibody titres 
and T- cell response, and the initial titre response has been 
suggested to positively impact long- term immunity [50–52]. 
These data, therefore, support both COVID- 19 vaccination in 
IBD, as well as the provision of additional vaccine doses for 
those subgroups at risk of suboptimal vaccination response. 
Immunosuppressed IBD patients that develop symptomatic 
COVID- 19 infection should be considered for early antiviral 
therapy irrespective of prior vaccination status.

Patients with IBD are at increased risk of developing invasive 
Streptococcal pneumoniae infection [53]. Previous trials demon-
strated the efficacy of Prevnar 13 and Pneumovax 23 vaccines 
and confirmed a lower risk of severe pneumococcal disease in 
IBD patients who receive pneumococcal vaccines compared to 
those who did not [54].

At least 13 of more than 100 known HPV genotypes can cause 
6 types of cancers, and HPV is responsible for over 90% of anal 
and cervical cancers [8, 55]. Childhood vaccination schedules 
have been implemented in many countries [56]. IBD patients 
on immunosuppressant medication are also at particular 
risk of cervical high- grade dysplasia or cancer compared to 
the general population [57], and patients with chronic peri-
anal CD are at substantial risk of developing squamous cell 
carcinoma (SCC) or adenocarcinoma from the fistula- lining 
epithelium, as well as SCC or adenocarcinoma arising from 
chronic anorectal ulcerations or strictures [58]. HPV vacci-
nation effectively protects against HPV- related sequelae in-
cluding malignancy [59]. Due to the epidemiological risk of 
HPV acquisition, vaccination is recommended for those under 
26 years old, and patient- centred discussions are advised for 

those 26 years old and over with specific behavioural or medi-
cal risk factors for HPV infection, including immunosuppres-
sion [8, 60].

Statement 5: Diphtheria, tetanus, and pertussis (DTP) booster 
and HBV vaccination may be recommended to all patients who 
have not received these previously. Hemophilus, meningococ-
cus, HAV, yellow fever and MMR vaccination may be recom-
mended for specific circumstances based on the risk exposure 
prior to the commencement of advanced therapy in IBD.

(NHMRC: Level of Evidence IV, Grade of Recommendation B. 
Statement Agreement—94%)

Diphtheria, tetanus and pertussis (DTP) and MMR vaccinations 
are part of the routine vaccination schedule in many countries. 
The immunocompromised state represents a significant risk 
factor for severe disease with measles [61]. There is no specific 
evidence indicating a higher risk of disease nor a protective ef-
fect of MMR and DTP vaccination in patients with IBD than in 
healthy populations, possibly because of the very low prevalence 
of these diseases in high- income settings and/or the uneven dis-
tribution of cases  [62]. However, given the protective effect in 
the general population, vaccination is still recommended for pa-
tients with IBD who have not received these previously, particu-
larly as the serological response to vaccination seems unaffected 
by both the presence of IBD and irrespective of immunosuppres-
sive therapy, and since MMR administration is contraindicated 
once systemic immunosuppressive therapy is instituted.

HBV rates vary worldwide, with high prevalences reported 
in low socio- demographic index (SDI) countries, whereas a 
relatively low prevalence in high SDI countries [63]. Though 
antiviral prophylaxis is effective in preventing HBV- related 
sequelae in chronic infection, HBV reactivation with resultant 
acute liver failure after immunosuppression has been reported 
in patients with IBD who were not on antiviral prophylaxis 
[64]. Immunosuppression also conveys and increases risk for 
chronic infection after acute exposure [65]. HBV vaccina-
tion against HBsAg is effective in preventing infection and 
sequelae such as liver cirrhosis, liver cancers and mortality 
and has been incorporated into many childhood vaccination 
schedules as well as for at- risk adults [66]. HBV vaccination 
in patients with IBD seems to induce a lower anti- HBs titre 
than in those without IBD, though the clinical significance is 
uncertain [67–69]. While some systemic immunosuppressive 
agents such as corticosteroids, TNFi and thiopurines attenu-
ate the serological response to vaccination [67], vedolizumab 
does not appear to affect HBV seroprotection [70]. The as-
sessment of prior vaccination status via serology can be prob-
lematic as anti- HBs titre can decline to undetectable levels 
after vaccination, even though this does not convey a risk for 
chronic HBV infection after exposure [71, 72]. Nonetheless, 
HBV infection has been documented in vaccinated immu-
nocompromised non- IBD patients [73]. The risk of repeated 
HBV booster vaccinations appears low, though is ultimately 
uncertain [74]. Thus, HBV vaccination prior to systemic im-
munosuppression represents an opportune moment to initiate 
vaccination in those who are otherwise suitable. This is par-
ticularly important as a patient's risk factor status can change 
over time, IBD and immunosuppressive therapy can reduce 
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the response to HBV vaccination and long- term outcomes of 
infection can be life- threatening. However, there remain un-
answered questions regarding the impact of anti- HBs serology 
testing in patients with IBD.

Hemophilus influenzae type B (Hib) is an obligate human patho-
gen and an important cause of invasive bacterial infections pre-
dominantly in unvaccinated children. As such, it is included in 
the childhood vaccination schedule in many countries [8, 74]. 
Hib vaccination programs are efficacious in preventing severe 
invasive disease and morbidity [75]. However, invasive Hib dis-
ease has not yet been eliminated in countries with low vaccine 
coverage, and periodic outbreaks of Hib infection still occur in 
countries with high vaccine coverage [76]. In adults, the major-
ity of Hemophilus- related morbidity is caused by non- typable 
Hemophilus influenzae, whilst invasive Hib infection is rare, 
and there are questions about the cost- effectiveness of adult 
vaccination [74]. Although there are no paediatric IBD data, 
one cohort study found that adults with IBD had an increased 
adjusted odds ratio (aOR) of being hospitalised for Hib- related 
pneumonia (aOR: 1.34, 95% CI: 1.16–1.55) compared to non- 
IBD controls, though this did not translate into increased mor-
tality and there have been criticisms of the study design [42]. 
Furthermore, the pathogenicity of encapsulated bacteria such as 
Hib is increased with hyposplenism, and IBD is associated with 
a spectrum of hyposplenism from mild functional hyposplenism 
to frank splenic atrophy though the exact frequency and sever-
ity in patients with IBD remains uncertain [77]. Hib vaccination 
seems to induce an appropriate serological response in adults 
with IBD on thiopurines [78]. The current recommendations 
therefore reflect the limited evidence base, and that vaccination 
advice should be personalised and discussed with the patient in 
this context.

Neisseria meningitides is a gram- negative encapsulated bac-
terium, of which 6 serogroups cause most diseases worldwide 
[79]. Though a rare event, epidemiological data suggest that 
IBD patients appear to be at increased risk of meningococcal 
disease [80]. Furthermore, as mentioned before, IBD is associ-
ated with hyposplenism, which conveys an increased resultant 
risk of severe disease from infection with encapsulated bacteria 
such as Neisseria meningitides [77]. Though the risk of invasive 
meningococcal disease can be catastrophic, the absolute risk is 
low in IBD patients and the benefit of vaccination uncertain. 
Considering this, the consensus group recommends vaccina-
tion for those at specific risk (such as adolescents, the elderly, or 
those who travel to endemic areas) [79], after a patient- centred 
discussion.

The mortality rate from fulminant HAV infection is estimated to 
be around 2.1% in adults over 40 years old, but with a higher rate 
suggested in immunosuppressed patients [81]. Although HAV 
vaccination is generally effective in patients with IBD, the sero-
conversion rate is lower in patients receiving anti- TNF agents 
and ≥ 2 immunosuppressants [82]. Due to the faecal- oral trans-
mission of HAV, the risk of acquisition is related to endemicity, 
sanitation and hygiene measures, as well as specific behaviours 
such as the ingestion of contaminated filter- feeders such as shell-
fish [83, 84]. Though HAV infection in low- endemicity countries 
is rare, there is some evidence that the rate is increasing [84]. 
However, there is insufficient evidence to recommend universal 

HAV vaccination for all IBD patients, hence it should be limited 
to those planning to visit endemic countries or used opportunis-
tically when combined with HBV vaccination.

Yellow fever is an arbovirus transmitted to humans primarily 
by the bites of infected Aedes and Hemagogus spp. mosquitoes 
and is found in areas of Africa, Central and South America [85]. 
However, there are concerns that global endemicity patterns for 
arboviruses may change with climate change [86, 87]. Currently, 
yellow fever transmission has not been described outside en-
demic areas, though the Aedes aegypti mosquito that transmits 
the disease is found widely distributed in such areas as north-
ern Queensland in Australia, south- eastern United States, the 
Middle East, south- east Asia and the Pacific Islands [88]. Yellow 
fever live vaccination administration is contraindicated for pa-
tients on immunosuppression [89]. Though case reports and 
case series have reported the safety of administration after low- 
dose methotrexate or TNFi [90–92], fatalities after IBD- related 
immunosuppression have also been reported [93]. Due to the 
lack of transmission of yellow fever in Australia and lack of 
proven benefit after vaccination in IBD, routine vaccination is 
not recommended but should be discussed with patients who are 
not on systemic immunosuppression and may have specific risk 
factors such as travel to endemic areas.

3.3   |   Assessments Prior to Commencing JAK 
Inhibitors and S1P Receptor Modulators

Statement 6: In addition to the full blood count, renal and liver 
function tests required for all patients with IBD considered for 
advanced therapy, those under consideration for JAK inhibitors 
should undergo a fasting lipid profile, cardiovascular and venous 
thromboembolism (VTE) risk assessment and age- appropriate 
cancer screening prior to commencement.

(NHMRC: Level of Evidence II, Grade of Recommendation B. 
Statement Agreement—100%)

Safety data of 1157 patients on tofacitinib for UC followed up to 
7.8 years reported anaemia in 6.7%, lymphopenia in 3.8%, neu-
tropenia in 0.9% and acute renal impairment in 0.9% [94]. In the 
open- label long- term extension of the OCTAVE trial, 26 patients 
out of 944 had derangement of liver function tests and were as-
sessed for drug- induced liver injury related to tofacitinib [95]. 
Filgotinib may be associated with a lower risk of adverse events. 
Upadacitinib use was associated with similar blood parameter 
changes [96]. All these adverse events were mild and reversible 
on cessation of treatment.

A reversible increase in total cholesterol, high- density lipo-
protein (HDL) cholesterol and low- density lipoprotein (LDL) 
cholesterol was reported as early as week 8 of treatment with 
tofacitinib in UC. The increased lipid levels were sustained 
but not worsening on long- term follow- up [97]. Tofacitinib 
was associated with a higher risk of VTE, MACE and malig-
nancies compared to TNFi in patients with rheumatoid ar-
thritis who are above 50 years of age with one or more risk 
factors [9]. The incidence of VTE, cardiovascular and malig-
nant complications arising in UC and CD studies, however, 
are low [98, 99]. Findings from the ORAL Surveillance study 
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led to the issuance of a boxed warning from several regulatory 
agencies [9]. However, the generalizability of these results to 
IBD patients has not been confirmed given the high baseline 
cardiovascular risk in the study population. The real- world 
evidence on this issue in IBD and long- term clinical trial data 
to date have been reassuring. The decision to prescribe JAK 
inhibitors should be made through careful discussions, con-
sidering individual cardiovascular risk factors. We acknowl-
edge that not all risk factors carry the same weight; therefore, 
utilising locally validated cardiovascular risk calculators (e.g., 
Atherosclerotic Cardiovascular Disease; ASCVD risk [100]) 
may help guide risk stratification. For patients with known or 
high cardiovascular risk according to the ASCVD risk score 
who require JAK inhibitors, we recommend comprehensive 
cardiovascular assessment alongside the continuation of lipid- 
lowering agents with regular monitoring when initiating JAK 
inhibitors. Additionally, prioritising lifestyle modifications, 
such as smoking cessation and weight reduction, is essential 
to mitigate overall cardiovascular risk. The addition of anti-
platelet or anticoagulant therapy may be considered based on 
high- risk profiling and on an individualised basis.

Data from clinical trials and long- term extension studies have 
shown no elevated cancer risk in IBD patients using tofaci-
tinib. However, findings from the ORAL Surveillance study re-
ported a higher overall incidence of malignancies, particularly 
lung cancer and lymphoma [9]. In light of this, we recommend 
that in addition to regular colonoscopy for colorectal cancer 
surveillance, patients should undergo age- appropriate cancer 
screening, which should align with national guidelines, such 
as biennial mammograms and cervical screening tests every 
5 years for women at average risk. Additionally, annual skin 
checks by a general practitioner or dermatologist should be con-
sidered, along with other cancer screenings as appropriate.

Statement 7: In addition to the above, patients under consider-
ation for JAK inhibitors should undergo creatine kinase  level 
testing prior to commencement. [STATEMENT REJECTED]

(NHMRC: Level of Evidence III- 1, Grade of Recommendation B. 
Statement Agreement—26%)

Creatine kinase (CK) elevation was a frequent laboratory ab-
normality reported in patients with UC treated with tofacitinib 
(12.3%). However, there was no significant clinical weakness, 
muscle pain and documented rhabdomyolysis. The mean CK 
level increase from induction to the end of 52 weeks of main-
tenance tofacitinib therapy was between 90.3 and 115.6 U/L 
and was not associated with adverse clinical sequel [94]. The 
U- ACHIEVE maintenance trial of upadacitinib therapy for UC 
reported CK elevation in 6% of patients on upadacitinib 15 mg 
daily and 8% in patients on 30 mg daily, with 1 patient discon-
tinuing treatment due to muscle pain [96]. In the absence of 
clinical significance and the lack of specificity, the need for CK 
universal testing and follow- up was deemed unnecessary by the 
consensus group. However, CK testing is required in those that 
develop muscle pain.

Statement 8: In addition to the full blood count, renal, and liver 
function tests required for all patients with IBD considered for 
advanced therapy, those under consideration for S1P modulators 

should undergo hypertension screening, ECG and ophthalmic 
screening.

(NHMRC: Level of Evidence III- 1, Grade of Recommendation B. 
Statement Agreement—100%)

The interim analysis of the ongoing True North open- label ex-
tension assessing the long- term safety of 3 years of ozanimod in 
moderately to severely active UC [101] reported lymphopenia in 
15.6% of the patients, anaemia in 10.4%, alanine aminotrans-
ferase derangement in 9% and gamma- glutamyl transferase de-
rangement in 6%. Lymphocyte counts usually return to normal 
within 12–18 weeks and did not lead to drug discontinuation. 
Hypertension was reported in 6%. In the ELEVATE UC trial, 
the incidence of hypertension was also higher in patients treated 
with etrasimod compared to those receiving placebo, necessi-
tating the need for blood pressure monitoring during treatment 
and appropriate management [102]. S1P receptor signalling, 
which plays a role in cardiovascular function, may cause brady-
cardia and atrioventricular block when using S1P modulators. 
In the ozanimod trial, bradycardia risk was low (0.6%) with 
gradual dose titration, primarily occurring during the induction 
phase and typically resolving spontaneously [103]. No serious 
bradycardia events were reported in the etrasimod trial, which 
did not use dose titration [102]. An ECG is recommended before 
initiating S1P modulators to identify any pre- existing cardiac 
conduction abnormalities, and the use of this class of medication 
is contraindicated in patients with high- degree atrioventricular 
block [104]. No increased signal for ischemic heart disease or 
thromboembolic events was identified with long- term use of oza-
nimod [101, 105]. Macular oedema was reported as a rare event 
of 0.6% in ozanimod and 0.3% in etrasimod trials, primarily in 
patients with risk factors such as diabetes mellitus, uncontrolled 
hypertension, history of uveitis or retinal disease [102, 103, 105]. 
The likely mechanism involves S1P modulators reducing peri-
cytes and disrupting tight junctions between endothelial cells, 
leading to increasing vascular permeability at the blood–retina 
barrier [106]. According to the USA summary of product char-
acteristics, it is recommended to perform ophthalmic exam-
ination in all patients being considered for S1P modulators. In 
contrast, the Australian TGA advises ophthalmic exam only in 
patients at risk for macular edema. This discordance extends to 
European guidance, where the EMA recommends ophthalmic 
exams in high- risk patients prior to initiating ozanimod but ad-
vises exams for all patients when starting etrasimod. In settings 
with delayed ophthalmology consultation, the consensus group 
advised optometrist- led screening, ideally using optical coher-
ence tomography.

3.3.1   |   Knowledge Gaps

Respiratory syncytial virus (RSV) and dengue fever, for which 
vaccination schedules exist, along with rabies, Ross River, 
Barmah Forest virus and tick- borne diseases, were discussed 
at the focus group. Limited data exist specific to IBD patients, 
necessitating case- by- case individualisation possibly in collabo-
ration with infectious disease physicians. Additional mitigation 
strategies, such as avoiding travel to endemic regions, vector 
avoidance and post- exposure treatment, were deemed relevant, 
but require individualisation. The inclusion of thiopurine and 
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corticosteroid harm minimisation strategies did not reach suf-
ficient prioritisation over focused coverage of the new advanced 
therapies. Pregnancy and breastfeeding considerations have re-
cently received specific attention [98].

4   |   Discussion

Arising from the increased complexity of IBD therapeutics, 
we developed eight harm minimisation recommendations for 
patients requiring advanced therapy for IBD. These recom-
mendations encompass assessments and vaccinations prior to 
initiating monoclonal antibodies, JAK inhibitors and S1P mod-
ulators. We incorporated considerations for new vaccines and 
changes to vaccination schedules. Following the consensus pro-
cess, two statements regarding JC virus exposure testing and 
baseline serum CK testing were regarded as unnecessary. The 
statements were considered useful when assessed by a second 
cohort of community gastroenterologists. Additional knowledge 
gaps were identified for future meetings.

Establishing a comprehensive checklist of pre- treatment assess-
ments and vaccinations before initiating immunosuppressive 
therapies is considered standard practice across various treat-
ment indications [107]. Checklists provide cognitive prompts or 
reminders for the completion of evidence- based practices and 
engender a culture of safety that may reduce harm to patients. 
Risk mitigation is essential for all IBD patients, regardless of their 
initial advanced therapy, due to the unpredictability of long- term 
treatment efficacy. Primary non- response, secondary loss of re-
sponse, intolerance and adverse events result in the limited per-
sistence of all IBD drugs [13]. Most IBD patients will, therefore, be 
eventually exposed to several therapeutic classes. In cases of se-
vere disease relapse, patients may require treatments associated 
with greater risks, such as JAK inhibitors and TNFi. Completing 
vaccination schedules before immunosuppression and having 
baseline test results available can aid in selecting appropriate 
treatments, reducing delays and minimise complications.

The strengths of this project are, firstly, that we established well- 
defined, output- focused goals encompassing patient- centric 
safety concerns and improving prescriber confidence. Secondly, 
we confirmed that the statements could be generalised from 
community- based prescribers to highly specialised IBD units. 
Thirdly, the unbiased literature review process incorporated 
not only established guidelines but also other studies and 
drug product information. Fourthly, we focused on the recent 
changes and additions to our formulary that demanded greater 
attention. Finally, we used a well- established voting process by 
expert clinicians including ample opportunities for virtual and 
live discussion. The fact that only six out of eight statements 
were endorsed supports the process as robust. We aimed to keep 
the list of risk mitigation strategies brief to encourage quality- 
prescribing of medicines, rather than to discourage the use of 
advanced therapies through over- complication.

There are caveats to this consensus process. The perspectives 
and recommendations presented are based on the Australian 
healthcare system, which may not fully reflect practices in other 
countries. Nevertheless, Australia's universal insurance allows 
all IBD patients to commence and continue advanced therapies 

indefinitely without a specified hierarchy [13]. With high use of 
advanced therapies, therefore, these risk mitigation strategies 
become even more relevant. Another limitation is the dynamic 
nature of IBD treatment, necessitating future updates with new 
treatments or once new adverse events are uncovered. We have 
identified knowledge gaps that may inform dedicated future re-
search. In conclusion, we recommend adopting a clear checklist 
that aims to promote quality use of advanced therapies in IBD.
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