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Abstract
Background: Anti-tumour necrosis factor-alpha (anti-TNF)
antagonists have been the mainstay in the treatment of in-
flammatory bowel diseases (IBDs) for over 20 years. Summa-
ry: This review article aimed to provide an update on recent
advances in TNF antagonist therapy for IBDs. Key Messages:
Their position in the treatment algorithm has evolved to
“rapid step-up therapy” or “top-down therapy” according to
disease severity and patients’ characteristics. Limitations of
anti-TNF antagonists include loss of response in up to 30-
50% of patients with or without the development of anti-
bodies. Therapeutic drug monitoring should provide a tai-
lored, personalized approach to this scenario. Recently, bio-
similar agents have been approved for IBDs and are
considered equivalent in efficacy to the originator.
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Introduction

Inflammatory bowel diseases (IBDs), comprising
Crohn’s disease (CD) and ulcerative colitis (UC), are
chronic, immunologically mediated disorders of the gut.
The epidemiology of these conditions is changing [1]. Eu-
rope and North America have the highest reported inci-
dence of IBDs, with a prevalence of more than 0.3%.
However, the incidence in newly industrialized cities in
Africa, Asia, and South America is accelerating [2]. The
natural history of IBDs is characterized by a relapsing,
remitting disease course, which may lead to complica-
tions requiring hospitalization or surgery. The central
goal of treatment is to reduce the risk of disease progres-
sion and surgery by achieving clinical and endoscopic re-
mission. Therefore, recently, the paradigm of treatment
has shifted to using biologicals as “top-down therapy” or
“rapid step-up therapy” in those with severe disease phe-
notype [3-9]. The anti-tumour necrosis factor (anti-
TNF) antagonist infliximab (IFX) was the first biological
approved for IBDs in the United States in 1998 for CD
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Table 1. Summary of anti-TNF inhibitors available for the treatment of IBDs

TNF inhibitor Propriety name Structure Indication  Administration Induction dose Maintenance dose
IFX Remicade® Chimeric mouse (25%) and ~ UC iv 5 mg/kg at weeks 5 mg/kg every 8 weeks
human (75%) monoclonal 0,2,and 6
Inflectra® antibody CD
Remsima/Inflectra®
Adalimumab  Humira® Fully human monoclonal uC sc Week 0: 160 mg 40 mg every other week
antibody
Hyrimoz® CD Week 2: 80 mg
Amgevit® Week 4: 40 mg
Certolizumab  Cimzia® Recombinant antigen binding CD sC 400 mg at weeks 400 mg every 4 weeks
pegol - Fab fragment conjugated to 0,2,and 4
Not approved in all polyethylene glycol
countries
Golimumab  Simponi® Fully human monoclonal ucC sc <80 kg <80 kg
antibody
Week 0: 200 mg 50 mg every 4 weeks
Week 2: 100 mg
>80 kg >80 kg
Week 0: 200 mg 100 mg every 4 weeks
Week 2: 100 mg
US-based dosing
Week 0: 200 mg 100 mg every 4 weeks

Week 2: 100 mg

TNF, tumour necrosis factor; IBDs, inflammatory bowel diseases; UC, ulcerative colitis; CD, Crohn’s disease.

and in 2005 for UC. It represented a breakthrough in pa-
tient care, followed by adalimumab and other members
of this class, but not without limitations such as loss of
response in 30-50% of patients [10] and increased risk of
serious infection[11] (Table 1).

TNF Inhibitors Used in IBDs

Indications for TNF Inhibitors
Crohn’s Disease
European consensus guidelines [12] and the American
College of Gastroenterology guidelines list similar indica-
tions [13] for TNF inhibitors for CD, which include
« steroid refractory or dependant disease,
o immunomodulator refractory disease,
« severely active disease with adverse prognostic factors,
and
o fistulizing disease.

TNE-Alpha Blockers in Inflammatory
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Negative prognostic factors for CD include disease on-
set below age 40 years, perianal disease, active smoking,
prior intestinal surgical resection, need for steroids at di-
agnosis, stricturing disease, and small intestinal disease
[12].

Ulcerative Colitis [14, 15]

Indications for TNF inhibitors in UC include
« steroid refractory severe colitis,

« steroid-dependent active colitis,
« oral steroid refractory disease, and
« immunomodulator refractory disease.

Negative prognostic factors for UC include disease on-
set at the age of <16 years, C-reactive protein (CRP) >10
mg/L after 1 year of extensive colitis, and admission for
acute severe colitis [16, 17].

More recently, there has been a shift in the treatment
paradigm towards an “accelerated step-up” approach ac-
cording to the presence of prognostic factors and disease
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phenotype [5-9]. Initiating anti-TNF treatment in early
CD, in patients with less than 2 years of disease duration,
may be associated with superior efficacy, as compared to
introduction of these medications later in the disease
course [6, 8,9]. The REACT study was an open-label clus-
ter randomization study of 1,727 CD patients treated in
41 clinics, which examined treatment outcomes in pa-
tients receiving early biological treatment, as compared
to patients on conventional therapy. Although primary
outcomes were similar in patients with early combined
therapy and biological monotherapy, the secondary out-
comes of time to first hospitalization and time to surgery
were longer in the combined therapy group than the
monotherapy group [6].

Combination Therapy of anti-TNF Agents with

Immunomodulators

Combination therapy of IFX and an immunomodula-
tor in biological and immunomodulator-naive patients is
more efficacious than monotherapy and is associated
with superior clinical and endoscopic outcomes. This was
first shown in the SONIC study [18], a double-blinded,
placebo-controlled, prospective clinical trial that demon-
strated superior steroid-free remission and mucosal heal-
ing rates in the combination IFX and immunomodulator
arm as compared to the IFX monotherapy arm (and also
compared to the immunomodulator arm). A post hoc
analysis indicated that this effect was no longer present
when corrected for IFX trough concentrations, suggest-
ing that the superior efficacy may be due to improved
pharmacokinetics of IFX rather than a synergistic effect
[19]. Similarly, the SUCCESS study demonstrated that
the same combination therapy in UC was associated with
superior mucosal healing and steroid-free remission rates
[20]. Few data exist for the combination therapy with
adalimumab. The DIAMOND study was a prospective,
open-label study, which demonstrated a shorter time to
mucosal healing in CD patients treated with combined
adalimumab and an immunomodulator, than adalimum-
ab monotherapy, but there was no significant difference
in clinical and endoscopic remission at week 52 [21].

However, combination therapy alters the safety profile
of therapy and is associated with a higher risk of oppor-
tunistic infection [22] and neoplasms such as lymphoma
and non-melanoma skin cancer [11, 22]. A systematic re-
view demonstrated that the overall risk of hepato-splenic
T-cell lymphoma in males aged less than 35 years receiv-
ing combination therapy is dramatically increased to an
absolute risk of 1:3,534, compared to the absolute risk of
1:7,404 for males aged under 35 years on thiopurines
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alone, 1:21,945 for all patients on thiopurines and biolog-
ics, and 1:45,000 for all patients on thiopurines [14]. The
PYRAMID registry followed more than 5,000 patients
with CD treated with adalimumab for 7 years. There was
a significant increased risk of serious infection (12.7 vs.
9.6%, p = 0.007) and lymphoma (3.1 vs. 1.9%, p = 0.014)
in those patients treated with combination therapy com-
pared to monotherapy [23]. The ENCORE registry was a
prospective, observational 5-year study of 2,960 IFX-na-
ive CD patients [24]. Serious infection rate was not in-
creased in the combination therapy group. However, the
lymphoproliferative disorder rate was higher (14.5/1,000
patient years vs. 7.0/1,000 patient years). Furthermore, in
a French cohort study of 189,289 IBD patients, the ob-
served risk of lymphoma was mildly elevated in patients
receiving thiopurine monotherapy or anti-TNF inhibitor
monotherapy, while combination therapy was associated
with a higher risk [25].

Lower levels of thiopurines appear to be sufficient to
achieve therapeutic IFX levels. For thiopurine monother-
apy, the literature suggests that 6-thioguanine (TGN) lev-
els greater than 235 pmol/8 x 10 [8] RBCs are linked to
improved clinical outcomes [26]. In combination thera-
py; one study found that a level of 6-TGN of 125 pmol/8
x 10 [8] RBCs or greater may be correlated with therapeu-
tic levels of IFX [27]. These findings are compatible with
another study which demonstrated that a level of 6-TGN
<105 pmol/8 x 10® RBCs is associated with unfavourable
IFX pharmacokinetics [28]. However, conflicting results
suggest that higher levels of 6-TGN are needed [29]. Sim-
ilarly, higher methotrexate doses, in combination with
IFX, were associated with better outcomes [30].

In conclusion, combination therapy of thiopurines
with IFX in the selected patient population (with severe
or fistulizing disease, naive to both) is associated with su-
perior clinical and endoscopic outcomes. It remains de-
batable if lower doses of thiopurines are adequate to
achieve this goal, with similar IFX trough levels. The ben-
efits of combination therapy should be balanced with its
decreased safety profile. Caution should be taken in spe-
cific patient population who have higher risk when ex-
posed to thiopurines, such as young males, patients who
are Epstein-Barr virus seronegative [14], or patients over
65 years who are at an increased risk of infection or lym-
phoma [31]. Combination therapy with methotrexate
may be considered in these cases [32].

Contraindications and Precaution
The relative or absolute contraindications of TNF in-
hibitors can be summarized by the acronym “STOIC”:
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Table 2. Screening for infections before initiation of TNF inhibitor treatment

Systemic viruses Pathogens in the stool Bacteria
Hepatitis B serology Clostridium difficile Mpycobacterium tuberculosis
Other bacteria, viruses, and parasites Interferon gamma release assay
Chest X-ray
Hepatitis C serology

Epstein-Barr virus serology

Cytomegalovirus serology

HIV serology

Sepsis/abscess, Tuberculosis, Optic neuritis (demyelin-
ation), Infusion reaction (anaphylaxis), Cancer/lym-
phoma and Congestive heart failure (Stages III and IV)
[33].

Prebiological Treatment Screening

 Before prescribing TNF inhibitors, a thorough history
is necessary in order to exclude the contraindications
mentioned above.

o Verification and update of vaccinal status for hepatitis
B, hepatitis A, varicella, and human papillomavirus
(HPV) should be performed before starting treatment.
(Refer to the article by Manser et al. in this issue of Di-
gestion.)

« Regarding potential infectious complications, the Eu-
ropean Crohn’s and Colitis Organization (ECCO) of-
fers a detailed checklist for the prevention of infec-
tions, which should be completed before initiating
therapy [34] (Table 2).

« Baseline laboratory tests, such as full blood count, liv-
er function tests, CRP, and renal function, should be
performed in addition to documenting objective mea-
sures of disease activity such as faecal calprotectin +
endoscopy with histology, and imaging.

Administration of IFX
Infusion Protocols

o Product information advises a graded stepwise in-
crease of the infusion rate of IFX with induction.

o The duration of the infusion may then be shortened to
2hifitis well tolerated and further to 1 h during main-
tenance therapy [35, 36]. Data exist that perhaps less
monitoring is required post-infusion [37].

TNE-Alpha Blockers in Inflammatory
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Subcutaneous IFX

A subcutaneous formulation of the IFX biosimilar
(BS) CT-P13 (Celltrion) may soon be available for phase
3 clinical studies in the rheumatoid arthritis population
[38], and a phase 1 study in the CD population has been
recently conducted [39].

Monitoring Safety and Managing Adverse Effects

The adverse effects of anti-TNF inhibitors may be clas-
sified as infectious and non-infectious. The non-infec-
tious side effects include but are not limited to increased
risk of malignancies such as lymphoma and melanoma
and local or systemic reactions related to administration
of the drug.

Infusion Reactions and Premedication

Immediate-type reactions are reactions that occur
within the course of the infusion, up to 2 h after. These
reactions may occur in up to 5-23% of IBD patients [40].
Reactions vary from anaphylaxis to pruritus, flushing,
chest discomfort, headache, dizziness, and rash [40, 41].
It is postulated that the reaction results from cytokine re-
lease and/or direct mast cell degranulation due to the rap-
id infusion rate (Table 3).

Late infusion reactions manifest as serum sickness-
type reactions, such as arthralgia, joint stiffness, fever,
malaise, and, in severe events, also immune-complex-
mediated renal failure. The symptoms develop within 1-3
weeks after administration of the drug. Treatment is
symptomatic with analgesia and antihistamine. For se-
vere symptoms, a short course of oral corticosteroids may
be necessary.

The aetiology of infusion reactions is uncertain [40].
The underlying mechanisms may include massive pro-
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Table 3. Management of IFX infusion reactions

Reaction type Management

Mild 1. Observation

2. Reduce rate of the infusion

Moderate 1. Stop the infusion until symptoms resolve

2. Symptomatic treatment — analgesics and
antihistamines

3. Restart the infusion at 10 mL/h with a gradual
increase every 15 min until the maximal rate
tolerated is reached

Severe life-
threatening

1. Stop infusion immediately

2. Maintenance of airway, breathing, and
circulation is a priority

3. Administration of adrenaline 0.5 mg:100
intramuscular injection

4. Elevation of legs
5. IFX should be discontinued

6. If no alternative therapy exists, rapid
desensitization may be performed

inflammatory and vasoactive cytokine release, IgE-medi-
ated type I hypersensitivity reactions, IgG anaphylaxis,
complement activation, and mast cell and basophil de-
granulation. The risk of developing infusion reactions is
associated with increasing drug intervals and drug holi-
days [42]. A paucity of evidence exists on whether pro-
phylactic premedication reduces the risk of infusion re-
action, and no consensus guidelines exist. Hence, physi-
cian practices are variable [43, 44]. Premedication may
include paracetamol, diphenhydramine, and/or cortico-
steroids and, in general, may be prescribed to target spe-
cific symptoms of infusion reactions such as urticaria,
fever, and myalgia [40]. If moderate reaction occurs, pre-
medication with oral steroids 24 h before drug adminis-
tration with antihistamine has been one proposed ap-
proach [40].

Infectious Complications

TNF inhibitors are associated with an increased risk
of infection [45-47]. The Crohn Therapy, Resource,
Evaluation, and Assessment Tool (TREAT) registry was
a prospective, observational registry of CD patients
which was created in 2006. A 13-year follow-up analysis
of the registry revealed a rate of serious infections of
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2.15/100 patient years in patients receiving IFX, yielding
a relative risk of 2.46 (1.80-3.36, 95% confidence inter-
val). Notably, the most common serious infection was
pneumonia, highlighting the importance of immuniza-
tion. Risk factors for serious infections included predni-
sone and narcotic use, duration and severity of disease,
and IFX use. Age was not identified as a risk factor [47].
The 2014 Second ECCO Consensus on the prevention,
diagnosis, and management of opportunistic infections
in IBDs presents a detailed practical approach to preven-
tion and management of infections during TNF inhibitor
treatment [34].

Malignancy

TNF inhibitors are associated with an increased risk of
hepato-splenic T-cell lymphoma, and melanoma [48-
51]. A 13-year follow-up of the TREAT registry patients
revealed that the proportion of patients developing neo-
plasms was similar in the IFX-treated group and the oth-
er treatment group [47]. There was one incidence of T-
cell hepato-splenic lymphoma in a patient who received
a single dose of IFX after having received 3 years of thio-
purines.

The ECCO consensus on IBDs and malignancy advis-
es that the risk of developing hepato-splenic T-cell lym-
phoma can be reduced by limiting combination therapy
with thiopurines to a duration of less than 2 years [50]. In
terms of the increased risk of melanoma, annual skin ex-
amination and application of sunscreen are recommend-
ed. The consensus states that “I'NF inhibition alone does
not increase overall cancer risk in IBD patients.” How-
ever, a recent study demonstrated that anti-TNF mono-
therapy was associated with a small but statistically sig-
nificant increased risk of lymphoma [25]. In the case of a
diagnosis of malignancy during TNF inhibitor therapy,
the patient’s situation should be discussed in a multidis-
ciplinary setting. General recommendations include
stopping immunosuppressants during cytotoxic chemo-
therapy. Should a flare occur, treatments with amino-
salicylates, local steroids, and nutritional therapies are
recommended. Other IBD treatments can be considered
on a case-by-case basis [50].

Additional Adverse Effects

Other documented adverse effects have been reported,
such as demyelinating disease, worsening of cardiomy-
opathy, paradoxical psoriasis and other skin lesions, liver
dysfunction, and autoimmune diseases such as systemic
lupus erythematosus, vasculitis, and polyarthritis [52-
54].
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Long-Term Preventative Care for Patients Receiving
TNF Inhibitors
The following measures are recommended to reduce

potential adverse reactions of TNF inhibitors [13, 34, 55]:

o Vaccination status and update should be evaluated
and performed before starting therapy.

« Patients should receive an annual influenza vaccine
and a 5-yearly pneumococcal vaccine.

« Vaccines for diphtheria, tetanus, hepatitis B, and HPV
should be administered according to national guide-
lines. (Refer to the article by Manser et al. in this issue
of Digestion.)

« Live vaccines such as those against oral polio; rotavi-
rus; measles, mumps, and rubella; yellow fever; and
varicella should be avoided at least 4 weeks before im-
munosuppression.

« Womenshould undergoannual cervical cancer screen-
ing and receive vaccination against HPV (Gardasil®).

« Patients should have a dermatological exam for mela-
noma (TNF inhibitors) and non-melanoma skin can-
cers (if on combination therapy with thiopurines) ev-
ery 1-2 years.

« Women should undergo pre-pregnancy counselling.
A possible approach is discussed in the recent guide-
lines published by the American Gastroenterology As-
sociation [56].

o Full blood count, liver function tests, and renal func-
tion should be undertaken every 3-4 months.

Monitoring and Optimizing Response

The goals of treatment are to achieve clinical remission
and endoscopic remission, while histological remission
may be considered an adjunct goal [57]. As higher TNF
inhibitor concentrations have been associated with fa-
vourable clinical outcomes and being cost effective, there
has been a shift in the paradigm of treatment of IBDs to
tailored therapy with dose optimization-based therapeu-
tic drug levels (therapeutic drug monitoring [TDM]).
Proactive TDM, performed for dose optimization which
may be performed at fixed time points such as after drug
induction in patients in clinical remission, may also be
associated with superior clinical outcomes [58].

Indications for TDM after successful induction therapy
include secondary loss of response and consideration of a
drug holiday [58, 59]. The efficacy of anti-TNF inhibitors
is limited by loss of response in 30-50% of patients [10].
Determining the trough level and measuring anti-drug
antibodies (ADAs) determine if the loss of response is due
to subtherapeutic levels (reactive TDM). TDM may also
be performed when the patient is in remission in order to

TNE-Alpha Blockers in Inflammatory
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optimize dosing to potentially prevent a flare or loss of
response (proactive TDM), for example, at the end of in-
duction or during maintenance. A retrospective study of
83 patients evaluated the frequency of IFX discontinua-
tion in 3 groups of IBD patients treated with IFX: those
receiving IFX monotherapy as the standard of care, those
receiving IFX monotherapy who had proactive TDM, and
those treated with combination therapy. The frequency of
IFX discontinuation was lower in the proactive TDM
group than the monotherapy standard of care group. Ad-
ditionally, there was no difference in IFX discontinuation
in the proactive TDM group and those receiving combina-
tion therapy, suggesting that in patients receiving mono-
therapy, proactive TDM may improve IFX treatment du-
rability [60]. These results were mirrored in a study of 149
IBD patients which showed that IFX monotherapy with
dose optimization by proactive TDM was as clinically ef-
fective as the combination therapy [61].

Many consensus recommendations and therapeutic
guidelines have been published on TDM [58, 59, 62, 63].
The most recent consensus statement [58] recommended
IFX levels of 3-8 ug/mL at week 14 and adalimumab
trough concentrations of 5-12 ug/mkL at week 4 to achieve
clinical remission. The minimum concentration for cer-
tolizumab pegol at week 6 should be >32 ug/mL and for
golimumab at week 6 >2.5 pg/mL [58]. However, thera-
peutic ranges differ between disease phenotypes and in-
flammatory burdens. For example, perianal CD fistula
healing requires higher IFX trough levels above 10 ug/mL
[59, 64, 65].

If low-titre ADAs are detected, a repeat assay in 2
months may be considered to determine if the ADAs are
transient or persistent. High-titre ADAs with no detect-
able trough drug levels are virtually always persistent, but
the threshold of “high titre” versus “low titre” needs to be
established for each assay, as the ADA thresholds are as-
say-specific. Recent consensus statements suggest that
detection of ADAs in the presence of adequate trough
levels is unlikely to be significant.

Special Situations

Pregnancy and Lactation

Consensus guidelines such as the Toronto Consensus
Statements for the Management of IBD, the ECCO Guide-
lines for Reproduction, and the IBD in Pregnancy Clini-
cal Care Pathway contain detailed evidence-based recom-
mendations [56, 66, 67]. All 3 references state that TNF
inhibitors can be continued throughout pregnancy and
that this is associated with reduced risk of flares and low-
er risk of adverse pregnancy outcomes. The clinical care
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pathway proposes that the last dose in the third trimester
is timed so that a trough is present at the time of delivery,
while the ECCO guidelines propose stopping at week 24.
Certolizumab pegol is the only TNF inhibitor that does
not cross the placenta [68] and is approved for use in
pregnancy. Live vaccines for the baby should be withheld
for 6 months post-partum. TNF inhibitors are considered
safe in lactation. (For more details, see the article by
Restellini et al. in the current issue of Digestion.)

Surgery

A recent systematic review and meta-analysis showed
that preoperative exposure to anti-TNF has been associ-
ated with a higher risk of peri- and post-operative com-
plications [69]. Therefore, perioperative management of
TNF inhibitors varies from stopping the agents at least 4
weeks preoperatively [70], to timing the surgery when the
drug is at a trough level [71]. In principle, the urgency of
the surgery should be evaluated. If elective surgery is con-
sidered, the decision for interruption of treatment should
be individualized and surgery should ideally occur when
the TNF inhibitor trough level is at its lowest [71-73].
TNF inhibitors can be resumed once post-operative in-
fectious complications have been excluded.

Biosimilars and Switching

BSs of anti-TNF agents are now available for IFX and
adalimumab. The efficacy and safety of the first IFX BS,
CT-P13, have been established for rheumatological indi-
cations and followed by approval in IBDs by extrapola-
tion of indications. Several post-marketing studies evalu-
ating the efficacy of CT-P13 in IBDs have then been per-
formed. The largest study, known as the NOR-SWITCH
study, evaluated switching from originator to CT-P13 in
patients with chronic inflammatory disease, including
IBDs, who were stable on IFX therapy. It was a double-
blinded, non-inferiority trial where patients were ran-
domized to be switched to CT-P13 or to continue current
IFX therapy [74, 75]. The proportion of patients with dis-
ease worsening was not significantly different between
the groups, but in a subanalysis the absolute difference
was larger in the CD group, which may raise questions
about the interchangeability of this compound in CD
[76]. CT-P13 is known for a decreased affinity for the Fcy
RIII receptors [76], which may in part explain this result,
although other studies using more physiologically rele-
vant serum in the assays have shown similar results for
CT-P13 and originator IFX [77, 78]. Moreover, in a re-
cently published phase III randomized controlled study
in CD, the efficacy of CT-P13 and originator IFX was
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comparable for induction and maintenance of remission
[79]. A large cohort study performed on the French na-
tionwide health administrative database found no differ-
ence in a composite outcome in 5,050 patients exposed
1:1 to IFX originator or to BS CT-P13 after a median fol-
low-up of 1 year [80]. Based on these results and on other
case series, switching from IFX originator to CT-P13 may
be considered equivalent to continuing IFX originator for
IBD patients. Existing IBD-specific literature is lacking
for SB2, another IFX BS currently available in some juris-
dictions, and for adalimumab BSs, but data should be
available soon.

Stopping and De-Escalation

In patients who have achieved deep remission (a sus-
tained relapse-free and steroid-free period in the presence
of mucosal healing), safety concerns, risk of infectious
complications, and neoplasia, as well as pregnancy and
economic issues drive de-escalation or stopping strate-
gies for anti-TNFs. However, stopping any therapy in
IBDs is associated with an increased risk of relapse. A
comprehensive ECCO topical review is now available on
stopping therapy [81]. In a landmark article, the STORI
trial by Louis et al. [82] stopped IFX in patients who were
in deep remission for at least 6 months after receiving 1
year of combination IFX/antimetabolite treatment. They
observed a 1-year relapse rate of 43.9% and identified
male gender, absence of surgical resection, leucocytosis,
elevated CRP or calprotectin, and drug levels >2 ug/mL
as risk factors with a cumulative effect on relapse [82]. A
similar rate was found in a meta-analysis of 27 studies in-
cluding IFX and adalimumab withdrawal trials, in which
about one-third of patients with IBDs relapsed after 1
year, a proportion that increased to a halfin the long term
[83, 84]. Patients in long-standing remission without pri-
or need for dose escalation are the best candidates for de-
escalation. Maintenance of immunomodulator therapy
appears to reduce the risk of relapse [84]. De-escalation
can be performed but should be monitored by measuring
the trough levels of the drug. De-escalation or stopping is
not recommended in fistulizing CD [81, 83, 84]. In gen-
eral, however, reintroduction of the same agent upon re-
lapse is successful.

Conclusion
TNF inhibitors have been the cornerstone of IBD

therapy for many years. There has been a shift in their
position in the treatment algorithm to prescribing them
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Bowel symptoms

v

Investigations to objectively confirm active inflammatory disease (endoscopy, imaging,
serum/faecal biomarkers) and exclude alternative/concomitant causes of symptoms

v

v

Active inflammatory disease
objectively confirmed

No active inflammatory disease

Treat alternative diagnosis

] e.g. IBS, stricture

v

DM
v v
Therapeutic or .
supratherapeutic TL Sub-therapeuticTL
Y
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| Switch out of class

ADA negative | | ADA positive |

st step:
check compliance
2nd step:
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| Low ADA titres | | High ADA titres |

dose escalation, consider ¢

|
v v

adding/optimising IMM

Add/optimise IMM
&/or dose excalation

Secondary loss of

Primary non-response
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Y

v v
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switch out-of-class*
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Either switch within
or out-of-class*

Repeat disease assessment +/— TDM if anti-TNF drug dose change |

*Add IMM if switching to another biologic agent to prevent ADA formation

Fig. 1. Proposed algorithm for TDM [59]. TDM, therapeutic drug monitoring.

early according to disease severity and negative prognos-
tic factors. Combination therapy with thiopurines is su-
perior to monotherapy in patients naive to both but
should be prescribed with caution in males less than 35
years of age, in patients who are Epstein-Barr virus nega-
tive, and in the elderly. Tight disease control including
monitoring symptoms, calprotectin, and CRP as well as
TDM can optimize medical treatment. BSs are now avail-
able and are considered equally efficacious as the origina-
tors.
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