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The idiopathic inflammatory bowel diseases (IBD), ulcerative 
colitis (UC), and Crohn’s disease (CD) are characterized 
by dysregulated immune responses to gut microbiota in 
genetically predisposed individuals.[1‑3] UC, which is limited 
to the large bowel, typically presents with bloody diarrhea 
and abdominal cramps.[2] CD can affect any part of the 
gastrointestinal tract from the mouth to the anus.[2,4] UC and 
CD patients usually experience abdominal pain, diarrhea, and 
fatigue.[1] Uncontrolled inflammation from IBD can result in 
either local or systemic complications that are associated with 
reduced quality of life and an increased risk of mortality.[5] The 
risk of colorectal cancer (CRC) is increased in UC depending 
on extent, age of onset, duration of disease, presence of 
primary sclerosing cholangitis, and family history of colorectal 

cancer.[6‑8] Colectomy is frequently required to treat dysplasia, 
cancer, or medically refractory disease.[9] In distinction, CD 
cannot be “cured” with surgery. However, bowel resection is 
frequently required to manage disease‑related complications 
such as abscess/fistula formation or strictures that result in 
bowel obstruction.[10]

The incidence of IBD is increasing in North America, Europe, 
and Asia.[11‑15] The Middle East in general and the Kingdom 
of Saudi Arabia (KSA) in particular[16‑18] are also affected by 
this phenomenon. Although multiple environmental factors 
have been implicated as potential causes for the increased 
incidence of IBD, urbanization, cigarette smoking, and changes 
in the gut microbiome[19‑21] are the most consistently identified 
associations. The societal burden due to both the costs of 
therapy and loss of work productivity has increased considerably 
as a consequence of the rising incidence of IBD.[22]

Management of IBD
Traditional management of IBD has been based on 
controlling symptoms. Medical management has featured 
an incremental stepwise approach—the “therapeutic 
pyramid”—that specifies matching treatment selection to 
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severity of symptoms with intensification of therapy based 
on response.

However, several emerging concepts are causing modification 
of this approach. First, risk profiling is becoming an important 
part of IBD management, which potentially allows selective 
use of highly effective therapies in patients at the greatest 
risk of disease‑related complications. High‑risk features 
for CD include diagnosis at an early age; ileal, foregut, or 
perianal disease; cigarette smoking; need for bowel resection; 
endoscopically detectable deep ulcerations; and presentation 
with a disease‑related complication.[23] However, existing 
clinical risk prediction models have not been prospectively 
validated.[24,25] In UC, the presence of extensive disease, 
deep colonic ulcerations, frequent bowel movements, an 
elevated C‑reactive protein (CRP) serum concentration, 
corticosteroid dependence or resistance, hospitalization at 
the time of diagnosis, and fulminant colitis increases the 
risk of colectomy.[26] In clinical practice, disease activity and 
intensity of treatment is usually based on a global assessment 
of symptoms and endoscopy. Although the Mayo Clinic Score 
(MCS)[27] and the Crohn’s disease activity index (CDAI)[28] 
are standard instruments for assessment of disease activity, 
in clinical trials they are not widely used in clinical practice.

Conventional therapies for IBD include agents that target 
the inflammatory cascade either locally in the gut (eg, 
5‑aminosalicylic acid agents (5ASA) and budesonide) or 
systematically (corticosteroids and immunosuppressants such 
as thiopurines [azathioprine (AZA) and 6‑mercaptopurine 
(6 MP)] and methotrexate (MTX)).[29‑31] Tumor necrosis 
factor‑alfa (TNF‑α) plays a central role in the perpetuation of 
chronic inflammation. Over the past two decades monoclonal 
antibodies directed against TNF‑α[3] have been used to treat 
numerous inflammatory disorders including rheumatoid 
arthritis, psoriasis, and IBD.[32] TNF‑α antagonists used for 
the treatment of IBD include infliximab “Remicade” (IFX), 
adalimumab “Humira”(ADA), certolizumab pegol “Cimzia” 
(CZP), and golimumab “Symponi” (GOL). IFX and ADA are 
approved by the US Food and Drug administration (FDA) for 
the treatment of UC and CD. CZP is only approved for the 
treatment of CD in the United States in addition to a few 
other countries such as Switzerland. GOL has been recently 
approved for the treatment of UC in the United States and 
Canada. Currently, in KSA only IFX and ADA are approved 
by the Saudi Food and Drug administration (SFDA) for 
management of CD and UC. However, GOL and CZP are 
likely to become available in the future [Table 1].

The efficacy of TNF antagonists in the treatment of 
CD
IFX, ADA, and CZP have been extensively studied for the 
management of CD. The key studies are summarized in the 
following sections.

Infliximab
Infliximab (IFX) was first studied in a small 12‑week dose 
finding randomized controlled trial that evaluated induction 
therapy. Four weeks after a single infusion of either 5 mg/kg, 
10 mg/kg, or 20 mg/kg of infliximab, higher rates of clinical 
response (81% vs 50% vs 64% vs17%, for drug and placebo, 
respectively, P < 0.001) and clinical remission (33% for 
pooled drug doses vs 4% placebo, P = 0.005) were observed 
in patients receiving IFX.[33] In the ACCENT1 Phase III trial, 
576 patients with moderate to severely active CD received 
induction therapy with 5 mg/kg of IFX at week 0 and were 
then assessed for clinical response at week 2. Responders 
were subsequently randomized to one of three groups: 
5 mg/kg of IFX at weeks 2 and 6 and then every 8 weeks 
thereafter until week 46 (Group I), repeat infusions of 5 
mg/kg IFX at the same timepoints (Group II), or 5 mg/kg 
IFX at weeks 2 and 6 followed by 10 mg/kg (Group III). The 
co‑primary endpoints comprised the proportion of patients 
who responded to induction at week 2 who demonstrated 
remission (CDAI < 150) at week 30 and the time to loss of 
response up to week 54 in patients who initially responded 
to induction therapy. Patients who received IFX were more 
likely to sustain clinical remission at weeks 23, 30, and 110 
compared with patients assigned to placebo (odds ratio 
(OR) 2.7, 95% CI 1.6–4.6).[34]

Adalimumab
ADA was initially studied in a small phase IIa induction 
trial that recruited CD patients who had lost response or 
became intolerant to IFX.[35] Subsequently, the CLASSICI 
study evaluated 299 patients with moderate to severely active 
biologic‑naïve CD, who were randomized patients to one of 
three ADA dose regimens (40/20, 80/40, or 160/80 mg) or 
placebo at weeks 0 and 2. The primary endpoint was clinical 
remission at week 4 defined as a CDAI score <150 points. 
Significantly higher rates of remission were observed in the 
160/80 ADA group[36,37] than in the placebo group (36% 
vs 12%, respectively, P = 0.001). ADA was then studied 
as a maintenance agent in the CHARM trial in which all 
participants received an induction regimen consisting of 80 
mg of ADA at week 0 followed by 40 mg at week 2. At the 
end of the induction phase (week 4), patients were stratified 
according to their response (decrease in CDAI ≥ 70 points 
from baseline) and randomized to receive placebo, ADL 40 
mg every other week (eow), or ADA 40 mg weekly for up for 
56 weeks. The co‑primary end points were the proportion 
of randomized responders with clinical remission (CDAI 
< 150) at weeks 26 and week 56. More patients assigned 
to either ADL regimen were in clinical remission at both 
week 26 and week 56 (36%, 41%, and 12%, respectively; P 
< 0.001) than those who received placebo (40%, 47%, and 
17%, respectively; P < 0.001). No important efficacy or safety 
differences were observed between the weekly and every 
other week ADA maintenance regimens.
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Certolizumab pegol
CZP was studied in several large randomized controlled 
trials. Schrieber et al. initially evaluated CZP induction 
therapy in a phase II placebo‑controlled trial in which 292 
patients with moderate‑to‑severe CD participated. Patients 
were assigned to subcutaneous CZP 100, 200, or 400 mg 
or placebo at weeks 0, 4, and 8. The primary endpoint 
was the proportion of patients with a clinical response 
(CDAI decrease from baseline of >70 points) at week 12. 
Although higher rates of clinical response were observed 
for CZP 400 mg throughout the study, especially at week 
10 (CZP 400 mg vs placebo: 52.8% vs 30.1%; P = 0.006), a 
statistically significant difference was not observed for the 
primary endpoint at week 12 (CZP 400 mg: 44.4%; placebo: 
35.6%; P = 0.278). However, a post hoc subgroup analysis of 
patients with an elevated baseline C‑reactive protein (CRP) 
concentration (≥10 mg/L, n = 119) demonstrated a more 
pronounced treatment effect at week 12 (CZP 400 mg: 
53.1%; placebo: 17.9%; P = 0.005).[38] The efficacy of CZP 
was subsequently evaluated as an induction and maintenance 
agent for CD in two large multicenter randomized controlled 
trials (PRECISE1 and 2). In PRECISE1, 662 adult patients 
with moderate‑to‑severe CD were stratified according to their 
baseline CRP concentrations and then randomized to receive 
400 mg CZP or placebo at weeks 0, 2, 4, and then every 4 
weeks for a total of 26 weeks. The co‑primary endpoints 
were clinical response at week 6 alone and at weeks 6 and 
26 combined. In patients with an elevated concentration 
of CRP at baseline, 37% of patients who received CZP had 
a clinical response at week 6 compared with 26% of those 
assigned to placebo (P = 0.04). Corresponding values of 22% 
and 12% were seen for the combined outcome of response 
at both weeks 6 and 26, respectively (P = 0.05). Rates of 
clinical remission did not significantly differ between the 
two groups (week 6: 17 vs 22%, P = 0.17 and week 6 and 22: 
10% vs 14%, P = 0.07).[39] In PRECISE2, 425 adult patients 
with moderate‑to‑severe CD who had initially responded 
to open‑label induction therapy with CZP at weeks 0, 2, 
and 4 were randomized to either receive 400 mg of CZP or 

placebo every 4 weeks for a total of 26 weeks. At week 26, 
48% of week 6 responders who continued CZP therapy were 
in clinical remission (CDAI < 150) compared with 29% of 
those treated with placebo (P < 0.001).[40]

Summary and recommended approach
Patients with objective evidence of disease activity who do 
not respond to or who are dependent on corticosteroids 
and those at high risk for disease‑related complications 
should be treated with a TNF‑α antagonist in combination 
with an immunosuppressant. Alternatively, patients who 
demonstrate high‑risk features may be considered for 
accelerated step‑care or top–down therapy[41] [Figure 1].

The efficacy of TNF antagonists in the treatment of 
UC
IFX, ADA, and golimumab (GOL) have been extensively 
studied as induction and maintenance agents for UC. 
Studies that evaluated these drugs are described in the 
following sections.

Infliximab
Two large multicenter placebo‑controlled trials, the Active 
Ulcerative Colitis Trial 1 and 2 (ACT1 and ACT2) studies, 
evaluated 364 patients each with moderate to severely 
active UC. Patients were randomly assigned to receive 5 
or 10 mg/kg of IFX or placebo at weeks 0, 2, 6, and every 8 
weeks thereafter for 46 weeks. The primary endpoint was 
clinical response, defined as a decrease in the Mayo Clinic 
Score (MCS) of at least 3 points and a minimum total score 
reduction of at least 30%, with an accompanying decrease 
in the subscore for rectal bleeding of at least 1 point or an 
absolute rectal bleeding subscore of 0 or 1 measured at 
weeks 8 or 52. In ACT1, 69% of patients who received 5 
mg/kg of IFX and 61% of those who received 10 mg/kg of 
IFX demonstrated a clinical response at week 8, compared 
with 37% of those who received placebo (P < 0.001 for 
both comparisons with placebo). Similarly, in the ACT2 
trial, 64% of patients who received 5 mg/kg of IFX and 69% 

Table 1: TNF-α antagonists used for the treatment of inflammatory bowel disease
Drug Trade name Manufacturer Route Dose Frequency Indication Availability in KSA
Infliximab Remicade Janssen IV 5-10 mg/kg Induction: Weeks 0, 2, and 6

Maintenance: Every 8 weeks
Moderate to severely 
active ulcerative colitis 
and Crohn’s disease

Available

Adalimumab Humira Abbvie SC 160/80/40 mg Induction: Weeks 0 and 2
Maintenance: Every 2 weeks

Moderate to severely 
active ulcerative colitis 
and Crohn’s disease

Available

Golimumab Symponi Janssen SC 200/100 mg Induction: Weeks 0 and 2
Maintenance:
Every 4 weeks

Moderate to severely 
active ulcerative colitis 

Soon to be available

Certolizumab 
Pegol

Cimzia UCB SC 400/200 mg Induction: Weeks 0, 2, and 4
Maintenance:
Every 2 weeks

Moderate to severely 
active Crohn’s disease

Soon to be available
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of those who received 10 mg/kg of IFX demonstrated a 
clinical response at week 8, as compared with 29% of those 
who received placebo (P < 0.001 for both comparisons with 
placebo). In both studies, patients who were treated with IFX 
were more likely to have a clinical response at week 30 (P 
≤ 0.002 for all comparisons). In ACT1, more patients who 
received either dose of IFX had a clinical response at week 
54 (45% and 44%, respectively) compared with those who 
received placebo (20%, P < 0.001 for both comparisons).[27] 
IFX was subsequently approved in multiple jurisdictions 
for the treatment of moderate to severely active UC in 
ambulatory patients.

Adalimumab
In 2012, the FDA‑approved ADA for the induction and 
maintenance of remission in UC based on results from the 
Ulcerative Colitis Long‑Term Remission and Maintenance 
with Adalimumab trials 1 and 2 (ULTRA1 and ULTRA2). 
These studies were similar in design to the ACT trials; 
however, in ULTRA2 approximately 40% of the participants 
had failed IFX therapy. In ULTRA1, which was exclusively 
an evaluation of induction therapy, 18.5% of the patients 
who received ADA 160/80 mg (P = 0.031 vs placebo) and 
10.0% of those who received ADA 80/40 mg (P = 0.833 
vs placebo) were in remission, compared with 9.2% of 
patients treated with placebo.[42] In the ULTRA2 study, 
16.5% and 9.3% (P = 0.019) at week 8, and 17.3% and 
8.5% (P = 0.004) at week 52, of patients treated with ADA 
and placebo, respectively, were in clinical remission.[43] 
ADA was subsequently approved in many jurisdictions 
for the treatment of moderate to severely active UC. No 
head‑to‑head trial has compared ADA with IFX; therefore 

the choice of therapy is dependent on patient, physician, and 
payer preferences. Patients with mild‑to‑moderate disease 
who fail to respond to firstline agents such as oral and rectal 
aminosalicylates, corticosteroids, or thiopurines, or those 
with corticosteroid dependence should also be considered 
for treatment with TNF‑α antagonist. It is noteworthy 
that prolonged treatment with corticosteroids has been 
consistently linked with significant morbidity and early 
mortality [hazard ratio (HR) = 2.14, 95% CI = 1.55–2.95; 
P < 0.001].[44]

Golimumab
Data are available from two large multicenter randomized 
controlled trials (PURSUIT) that evaluated the effectiveness 
of GOL induction and maintenance therapy for moderate to 
severely active UC.[45,46] The PURSUIT SC trial, integrated a 
phase IIb dose‑finding studies and a phase III maintenance 
study. The primary endpoint for the dose‑finding trial was 
clinical response at week 6. GOL was superior to placebo 
for inducing clinical response (51.0% and 54.9% for patients 
receiving 200 mg/100 mg and 400 mg/200 mg of GOL, 
respectively, compared with 30.3% of patients treated with 
placebo (both comparisons, P ≤ 0.0001)). GOL‑treated 
patients also had higher rates of clinical remission (17.8% for 
200/100 mg GOL and 17.9% for 200/400 mg GOL vs 6.4% 
for placebo), endoscopic remission (42.3% for 200/100 mg 
GOL and 45.1% for 200/400 mg GOL vs 28.7% for placebo) 
and improvement in quality of life at week 6 compared with 
those that received placebo (P ≤ 0.0014, all comparisons). 
Additionally, in the maintenance component of PURSUIT, 
GOL‑treated patients had higher rates of clinical response 
(47.0% of patients treated with 50 mg of GOL, 49.7% of 

Figure 1: A therapeutic algorithm for Crohn’s disease treatment
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patients treated with 100 mg GOL, and 31.2% of patients 
treated with placebo (P = 0.010 and P < 0.001, respectively) 
at week 54. Consistently higher rates of clinical remission 
and endoscopic remission were also seen at weeks 34 and 52 
in patients who received GOL.

In summary, GOL is an effective alternative to either IFX 
or ADA depending on availability and patient preference. It 
is however noteworthy that no studies have evaluated GOL 
in patients with a previous history of failure to respond to 
other TNF‑α antagonists.

Summary and recommended approach
For UC patients presenting with high‑risk features or those 
who are resistant/dependent on corticosteroids or who fail 
first line therapy with 5‑ASA agents, a TNF‑α antagonist in 
combination with an immunosuppressant is recommended.

A treatment algorithm for moderate to severely active UC, 
based on these principles is shown in Figure 2.

Challenges associated with TNF antagonist therapy 
for inflammatory bowel disease
Primary and secondary treatment failure
TNF‑α antagonists are highly effective and safe for the 
induction and maintenance of remission for both UC and 
CD, and have primarily used in step‑care; as “apex” agents.[47] 
However, approximately one third of patients fail to respond 

to induction therapy “primary failure.”[48] Although the 
relative prevalence of the specific mechanism responsible for 
primary treatment failure are currently unknown, multiple 
factors contribute to the problem including high rates of 
drug clearance that result in inadequate drug concentrations, 
immunogenicity with development of antidrug antibodies 
(ADAs), the dominance of inflammatory pathways driven by 
cytokines other than TNF‑α, and the presence of alternate 
disease processes such as superimposed infection, bile salts 
diarrhea, and irritable bowel syndrome (IBS) are dominant 
causes.[49]

Secondary loss of response in patients who initially benefit 
from treatment is also an important clinical problem. 
Approximately, 40% of responders require dose intensification 
or lose response to drug over time.[50] The factors previously 
identified as causes of primary failure are also responsible 
for this problem. Based on these considerations, increased 
emphasis has been placed on the need to optimize TNF 
antagonist therapy and prevent treatment failure.

Strategies to prevent sensitization
Therapeutic monoclonal antibodies are foreign proteins that 
can elicit a host humoral immune response. Immunogenicity 
can result in treatment failure through multiple mechanisms. 
First antiidiotypic ADAs can block drugs from binding 
to TNF‑α, which directly neutralizes biological activity. 
Second, drugs binding to other epitopes can result in the 

Figure 2: A therapeutic algorithm for ulcerative colitis treatment

Distal Colitis Left sided Colitis Mild pan -colitis Moderate to severe colitis

Rectal 5ASA (Suppository or enema)
Rectal corticosteroids (Enema or 
Foam)

Oral 5ASA Oral corticosteroidsRemission
No Response

No Response

Steroid dependent colitis
Steroid resistant colitis

Anti TNF therapy with + - concomitant immunosuppression

No Response and high-risk features No Response

Ulcerative Colitis

Remission

Remission

Maintenance Therapy
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formation of immune complexes and enhanced clearance 
of drug through the reticuloendothelial system in the 
liver and spleen. Consequently, the pharmacokinetics of 
the antibody is affected leading to loss of efficacy. Finally, 
development of ADAs is associated with a higher incidence 
of adverse drug reactions and withdrawal from therapy.[4,51,52] 
Sensitization can be prevented by avoiding intermittent 
therapy, co‑administration of an immunosuppressant such 
as AZA or MTX.[47,53] and theoretically, by maintenance 
of an adequate serum trough level.[54] Generally speaking, 
co‑administration of an immunosuppressant reduces the 
risk of sensitization at one year, from low single digit rates 
to less than 5%.

As noted previously, a considerable heterogeneity among 
patients exits in the clearance of monoclonal antibodies. 
Although some of the factors responsible for this variability 
have been identified, the majority of determinants remain 
unknown.[55] Thus therapeutic drug monitoring through 
measurement of serum drug concentrations and ADAs 
has emerged as a potential opportunity for optimizing 
treatment success with TNF antagonists. Suboptimal drug 
concentrations have been consistently associated with low 
rates of treatment success in induction studies[54,56‑58] and 
are commonly observed in patients with secondary loss of 
response. Although the traditional approach to manage 
secondary loss of response has been to either empirically 
decrease the dosing interval, increase the dose, or to switch 
agents,[50] this approach is not cost‑effective and may not 
result in optimal efficacy.[59] Based on these studies, an 
algorithm has been developed for the use of therapeutic 
drug monitoring in patients with a secondary loss of response 
[Table 2]. In patients with low serum IFX trough levels 
(<3 μg/mL) and no ADAs, IFX dose escalation or interval 
reduction can be considered. Patients with an undetectable or 
low drug concentration and high concentration ADAs should 
be switched to another TNF antagonist because they have 
previously responded to a member of the class and generally 
speaking ADAs are not cross‑reactive. Conversely, if adequate 
serum trough concentrations are detected, switching to an 
out of class medication such as vedolizumab is preferred.[24,60]

At present, TDM is recommended only for the management 
of secondary loss of response; however, several other potential 

applications exist that may prove useful when further data 
becomes available.

The role of combination therapy
Multiple theoretical reasons exist that support the concept 
that combinations of drugs might be more effective than 
monotherapy in IBD. These include the observation 
that concomitant immunosuppression increases serum 
concentrations of TNF antagonists, decreases the risk of 
sensitization, and overall potentiates their activity.[4]

One of the first studies to investigate the role of concomitant 
immunosuppression in IBD was conducted by the Groupe 
d’Etude Thérapeutique des Affections Inflammatoires du 
tube Digestif (GETAID), a French group that evaluated 
113 patients with active CD, based on a CDAI score > 150, 
despite 6 months of treatment with corticosteroids. Patients 
were first categorized according to previous exposure to 
thiopurines (55 were actively receiving a thiopurine and 55 
were thiopurine naïve) then randomized to IF × 5 mg/kg 
(n = 57) or placebo (n = 78) at weeks 0, 2, and 6. The 
total follow up was 52 weeks and the primary endpoint was 
corticosteroid‑free remission at week 24 (CDAI < 150).[61] 
More patients treated with combination therapy (IFX plus 
a thiopurine) demonstrated corticosteroid‑free remission 
at week 24 (57% vs 29%, P = 0.003), week 12 (75% vs 38%, 
P < 0.001), and week 52 (40% vs 22%, P = 0.04) compared 
with patients solely treated with thiopurine monotherapy. 
In another multicenter open‑label trial conducted by 
D’Haens et al., 133 CD patients who were corticosteroid‑, 
antimetabolite‑, and biologic‑naïve were randomized to 
early combined immunosuppression, that is, “top–down” 
therapy (n = 67, 5 mg/kg IFX at weeks 0, 2, and 6 plus 
AZA) or conventional treatment, that is, “step up” therapy 
(n = 66, corticosteroids sequentially followed by AZA and 
IFX if needed).[41] The co‑primary study endpoints were 
corticosteroid‑free and bowel resection‑free remission at 
weeks 26 and 52. At week 26, 60% of patients receiving early 
combined immunosuppression were in clinical remission 
compared with 35.9% of patients in the conventional therapy 
group (P = 0.0062). After 52 weeks, 61.5% of patients in 
the early combined immunosuppression group were in 
clinical remission compared with 42.2% of patients in the 
conventional treatment group (P = 0.028). Adverse events 

Table 2: A guide to managing secondary loss of response to TNF-α antagonists
Trough concentration below threshold ADA Negative ADA Positive
Trough Concentration Below Threshold Increase Dose 

Or
Reduce Interval

Switch (High ADA Concentration)
Or
Dose Optimize (Low ADA Concentration)

Trough Concentration Above threshold Endoscopic Evaluation 
Or 
Switch 

Monitor (Low Disease Activity)
Or
Switch (High Disease Activity)

*ADA: Anti Drug Antibody
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were not substantially different in the two groups. Data from 
the Study of Biologic and Immunomodulator Naive Patients 
in Crohn’s Disease (SONIC) trial showed that combination 
therapy is superior to monotherapy, with IFX alone or AZA 
alone. In this multicenter trial, 508 patients with biologic 
and immunosuppressant‑naïve moderate‑to‑severe CD were 
randomized to receive AZA plus placebo, IFX plus placebo, 
or IFX and AZA in combination. IFX was given as 5 mg/kg IV 
at weeks 0, 2, 6, and then every 8 weeks and AZA was given 
as 2.5 mg/kg/day orally. More patients treated with AZA/
IFX (56.8%) were in corticosteroid‑free remission at week 
26 than those treated with either agent alone (44% for IFX, 
P = 0.02, and 30% for AZA, P < 0.001).[62]

Given that combination therapy with MTX has consistently 
been shown to increase the efficacy of TNF antagonists 
in RA, Feagan et al. conducted a multicenter Canadian 
double blind placebo controlled trial that investigated the 
effectiveness of IFX in combination with MTX for treating 
corticosteroid‑dependent CD.[63] In this study, patients 
with active disease were treated with infliximab induction 
and maintenance therapy in conjunction with prednisone. 
They were then randomized to either 25 mg of sc MTX 
or placebo. The primary endpoint of the trial, which was 
the time to treatment failure, defined as failure to achieve 
corticosteroid‑free remission (CDAI less than 150) at week 
14 or failure to subsequently maintain remission for an 
additional 50 weeks, did not differ between the MTX and 
placebo groups. At the end of 50 weeks of treatment, only 30% 
of patients in both the groups had failed therapy. However, 
MTX was protective against development of ADAs (20% vs 
4%, P = 0.01) and the median serum IFX concentration was 
higher in patients receiving combination therapy (6.35 μg/mL 
compared with 3.75 μg/mL; P = 0.08). These observations 
are difficult to explain in that MTX therapy was associated 
with the former beneficial effects yet no difference in clinical 
efficacy was observed between the experimental groups. One 
possibility is that the results of the trial were confounded 
by the uniform application of corticosteroid therapy, which 
resulted in very high rates of treatment success. Future studies 
should further evaluate the role of combining corticosteroid 
and TNF antagonist induction therapy.

A recently published Canadian cluster randomized 
controlled trial compared conventional step‑care (CSC) to 
an accelerated step‑care (ASC) approach that featured the 
early use of combined immunosuppression. The primary 
endpoint was the proportion of patients in corticosteroid‑free 
remission at 12 months. Although this outcome was not 
met, remission rates were 66% for ASC vs 61.9% for CSC, 
(P = 0.52). The time to occurrence of major adverse 
outcomes (HR = 0.73, 95% CI 0.62–0.86, P < 0.001), surgery 
(HR = 0.69, 95% CI 0.50–0.97, P = 0.03, ARR 2.9%, NNT 
34.1), and disease‑related complications (HR = 0.73, 95% 

CI 0.61–0.87, P < 0.001, ARR 6·5%, NNT 15.3) was reduced 
by this approach (REACT). No differences were observed in 
the rates of serious infection and mortality.[64]

The efficacy of combination therapy has also been 
evaluated in UC. In the UC‑SUCCES trial,  239 
TNF‑antagonist‑naïve patients with moderate to severely 
active UC were randomly assigned to AZA, IFX, or 
combination therapy. At the end of 16 weeks of treatment, 
the proportions of patients in corticosteroid‑free remission 
in the three groups were 23.7% (P = 0.032, compared with 
IFX/AZA), 22.1% (0.017, compared with IFX/AZA) and 
39.7%.[65] Based on these data combined therapy is likely a 
more effective strategy for the treatment of UC than TNF 
antagonist monotherapy.

Special patient populations requiring  
anti TNF‑α therapy
Fistulizing Crohn’s disease
Fistulizing disease is high‑risk phenotype of CD. No 
randomized studies have specifically evaluated the efficacy 
of combination therapy for the treatment of fistulizing 
disease. The best data regarding the efficacy of TNF 
antagonists comes from two RCTs that exclusively evaluated 
patients with fistulizing disease. Present et al. assigned 94 
adult patients with fistulizing CD to receive 5 mg/kg of 
IFX, 10 mg/kg of IFX, or placebo at weeks 0, 2, and 6. The 
primary endpoint was a reduction of 50% or more from 
baseline in the number of draining fistulas observed at two 
or more consecutive study visits. At the end of 6 weeks 
of treatment more patients assigned to IFX experienced 
treatment success than those who received placebo (68% 
for the 5 mg/kg group, 56% for the 10 mg/kg group, and 
26% for placebo, P = 0.002 and P = 0.02, respectively).[66] 
Subsequently, IFX maintenance therapy was evaluated in the 
ACCENT2 trial. Three hundred and six patients with at least 
one draining abdominal or perineal fistula were included. 
Reduced fistula drainage was seen in 68% of patients treated 
with IFX 5 mg/kg, in 56% of patients treated with IFX 10 
mg/kg and 26% of those who received placebo (P = 0.002 
and 0.02, respectively). Complete closure of fistula openings 
was observed in 55% of the IFX 5 mg/kg group and 38% of 
the IFX 10 mg/kg group, versus13% of the placebo group (P 
= 0.001 and 0.04, respectively).[67]

Data regarding the efficacy of ADA for the treatment 
of fistulizing disease are limited to a post‑hoc analysis 
of the CHARM trial, in which following induction with 
an 80 mg\40 mg regimen, patients who responded were 
randomized to ADA 40 mg eow or ADA 40 mg weekly for 56 
weeks. In the post hoc analysis, the percentage of patients with 
fistula closure at week 26 who continued to have fistula closure 
at week 56 was higher in patients treated with ADA than in 
those treated with placebo (30% and 13% for combined ADA 
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groups and placebo group, respectively, at week 26, P = 0.043; 
and 33% and 13% for combined ADA groups and placebo 
group, respectively, at week 56, P = 0.016).[68]

Patients with fistulizing disease are at high risk for 
disease‑related complications. Therefore, management 
of these patients requires close collaboration between 
gastroenterologists and surgeons. Combination therapy 
with TNF antagonist and an immunosuppressant is the 
mainstay of medical treatment. Surgical management is 
based on provision of adequate drainage. Placement of setons 
is frequently used for this purpose. Diversion of the fecal 
stream may be necessary in refractory cases.

Postoperative therapy for CD
Recurrence of CD after ileal resection is a common and 
important clinical problem. The Rutgeert’s score [Table 3] 
has been used to assess the risk of symptomatic recurrence 
based on the endoscopic appearance of the neo‑terminal 
ileum approximately 6 months after a resection. This score 
classifies patients into grades 0–i4 depending on the number 
and severity of ulcers in the neoterminal ileum, the state 
of mucosa between ulcers and the presence or absence of 
stenosis.

In a small trial by Regueiro et al., 24 CD patients were 
randomized to receive 5 mg/kg of IFX or placebo within 
4 weeks of an ileocolonic resection with the primary 
outcome of endoscopic recurrence after one year of follow 
up. A significantly lower proportion of patients treated 
with IFX developed endoscopic recurrence compared with 
placebo‑treated patients (9.1% vs 84.6%, P = 0.0006).[69] More 
recently, a multicenter Australian trial, the Post‑Operative 
Crohn’s Endoscopic Recurrence (POCER) study, evaluated 
different postsurgical medical regimens in a “treat to target” 
approach targeting mucosal healing as the primary endpoint 
after 18 months of follow‑up based on a Rutgeert’s score 
of 0 or i1. Patients were classified into high risk (active 
smoker, perforating disease, ≥2 previous bowel resections) 
or low‑risk patients for endoscopic recurrence. All patients 
received metronidazole for 3 months and high‑risk patients 
received a thiopurine, if tolerated, or ADA if not. Patients 

were then randomized to undergo an endoscopic evaluation 
of the anastomosis line, 6 months postoperatively or no 
endoscopic evaluation. Escalation of therapy was then based 
on the 6 months evaluation such that low‑risk patients 
received AZT and high‑risk patients received more frequent 
doses of ADA if previously on ADA or ADA every 2 weeks if 
previously of AZT, if endoscopic recurrence was found based 
on a Rutgeert’s score >i1. Escalation of therapy occurred 
in 39% of patients surveyed 6 months postoperatively 
and 18‑months endoscopic recurrence occurred in 49% of 
surveyed versus 67% of unsurveyed patients (P = 0.028).[70]

In our opinion, patients at a high risk of early recurrence of 
CD postoperatively (cigarette smoking, penetrating disease, 
or Rutgeert’s score of i2 or higher 6 months following surgery) 
should be treated with a combination of a TNF‑α antagonist 
and an immunosuppressant to prevent clinical recurrence.

Treatment of severe ulcerative colitis
Approximately 40% of patients with severe UC fail to 
respond to intravenous corticosteroid therapy.[26,71,72] The 
most widely acceptable definition of severe UC is based on 
the Truelove and Witts criteria[73] of an attack characterized 
by more than six bloody stools per day and one or more 
of the following findings: Temperature >37.8°C; pulse 
rate >90/min; hemoglobin <10.5 g/dL; or erythrocyte 
sedimentation rate >30 mm/h. Treatment of these patients 
prior to the availability of IFX consisted of intravenous 
cyclosporine or colectomy. Based on the success of IFX for 
the management of ambulatory patients with UC, Jarnerot 
et al. evaluated the efficacy and safety of IFX therapy in 
patients with severe disease who had failed treatment with 
parenteral corticosteroids. Forty‑five patients were randomly 
assigned to receive IFX or placebo on day 4 or on day 6–8. 
The primary endpoint was colectomy or death at 3 months 
post randomization. A 7/24 patients in the IFX group and 
14/21 patients in the placebo group required a colectomy 
(P = 0.017; OR = 4.9; 95% CI 1.4–17).[74] A more recent 
study by Laharie et al., compared IFX with cyclosporin in 
an open‑label randomized controlled trial. Clinical response 
at day 7 was observed in 60% of patients treated with 
cyclosporin versus 54% of those treated with IFX (absolute 
risk difference 6%; 95% CI − 7 to 19; P = 0.52) indicating 
that cyclosporine is not markedly superior to IFX.[75]

Given the favorable safety profile most clinicians now 
opt for IFX therapy in their practice. Use of IFX in this 
patient population is associated with very high rates of drug 
clearance. Aggressive dose intensification may be required 
to manage this problem.[55]

Safety of TNF antagonists
The occurrence of serious infection is the primary safety 
concern for this class of drugs.[76] Although it is widely 

Table 3: The Rutgeert’s scoring systema for 
postoperative risk stratification of Crohn’s disease

Score Description
I0 Absence of lesions at site of anastomosis and 

neo-terminal ileum
I1 <5 aphthous ulcers (<5 mm)
I2 >5 aphthous ulcers with normal mucosa between lesions 

or lesion confined to ileocolonic anastomosis (<1 cm)
I3 Diffuse aphthous ileitis with diffusely inflamed mucosal
I4 Diffuse ileitis with large ulcers, nodularity, or narrowing
aScoring is performed through ileocolonoscopy 6 months postoperatively
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perceived that opportunistic pathogens such as tuberculosis 
(TB), histoplasmosis and pneumocystis are the most 
common pathogens encountered, this impression is 
incorrect. Bacterial pneumonia and intra‑abdominal sepsis 
in patients with fistulizing CD are the most common 
serious infectious complications. The former usually occurs 
in older patients with multiple medical problems. The risk 
of infectious complications can be reduced by screening 
for latent TB and chronic viral hepatitis, blood testing for 
antimetabolite‑related neutropenia, and immunization 
against pneumonia causing organisms (influenza and 
pneumococcal vaccine). The presence of pelvic sepsis should 
be ruled out by MRI or examination under anesthesia before 
TNF‑α antagonists are initiated in patients with fistulizing 
CD.[77]

Although it is widely believed by patients and many 
physicians that TNF antagonist therapy is associated with an 
increased risk of cancer, epidemiologic data do not support 
this viewpoint. Strong evidence shows no increased risk of 
the common solid organ cancers. Furthermore, the risk of 
non‑melanoma skin cancer (NMSC), a “sentinel” malignancy 
for immunosuppression‑related cancer risk, is not elevated. 
A modest increase in the risk of lymphoma has not been 
definitively excluded but no compelling evidence supports 
such an association. Data from a recent study suggesting 
an increased risk of melanoma has not been observed in 
other studies. In contrast, epidemiologic data indicate an 
increased risk of NMSC and lymphoma in patients treated 
with AZA. Young males are at higher risk for hepatosplenic 
T‑cell lymphoma (HSTCL), a rare condition that has been 
mainly reported in patients treated with thiopurines‑based 
combination therapy.[78] These associations have not been 
seen with MTX therapy.

Other uncommon serious complications associated with 
TNF antagonist therapy include demyelinating diseases, 
drug‑induced lupus, and worsening of congestive heart 
failure. A common problem is development of psoriaform 
lesions, which occurs in up to 15% of patients receiving TNF 
antagonists and typically regresses with discontinuation of 
therapy.[79]

Pregnancy
TNF‑α antagonists have been used in pregnancy with 
favorable results and are classified by the US FDA as 
category B drugs.[80,81] However, dosing adjustment should be 
attempted to minimize drug exposure in the third trimester 
because transplacental transfer of antibodies from the 
maternal to the fetal circulation occurs at that time. Fetal 
catabolism of monoclonal antibodies is less efficient in 
neonates and a TNF antagonist can be expected to persist 
in the fetal serum to approximately 6 months of age.[80‑83] 
Cases of disseminated disease have occurred following 

administration of BCG vaccine.[84,85] No live viral or bacterial 
vaccines should be administered to these children during 
the first 6 months of life. This policy precludes Rotavirus 
immunization, which is a live attenuated vaccine that is 
usually given at 3 months of age.[84‑87] CTZ pegol is a Fab 
and therefore lacks the Fc component of the antibody, 
which is responsible for transplacental transfer by active 
transit. Accordingly, fetal exposure to CZP only results from 
passive transfer, and drug concentrations in neonates are 
markedly lower than in infants exposed in utero to either 
IFX or ADA.[88]

Special considerations in KSA
The risk of reactivation of latent tuberculosis
The increased risk of tuberculosis with TNF antagonist 
therapy as a result of re‑activation of latent disease is an 
important concern in KSA.[89] In 2013, the incidence rate 
was 5447 cases/year with an annual death rate of 894.[90] 
Clinicians prescribing TNF antagonists should be aware 
of several key points about this problem. First, although 
careful evaluation for the presence of latent TB infection 
should always be undertaken by taking an exposure history, 
performing a chest radiography examination, and ordering 
a gamma‑interferon release assay, clinicians should be 
aware that false‑negative tests can occur.[91,92] Thus a high 
index of suspicion is needed. Second, extrapulmonic 
disease is common and difficult to diagnose. Third, 
re‑activation often occurs within the first 6 months of 
treatment notwithstanding that patients residing in a 
hyperendemic area may acquire a primary infection at 
any time. Accordingly, annual testing is recommended 
for patients receiving long‑term therapy. Finally, INH 
treatment will be required in many circumstances and 
gastroenterologists need to be aware of the risk factors 
for drug‑induced hepatitis and monitor patients for this 
complication.[93] Although it is desirable to delay initiation 
of TNF antagonist therapy for as long as possible in a 
patient who requires treatment with INH, in many cases 
the patient’s disease severity will make this impossible. 
Consultation with an experienced infectious disease 
consultant is valuable in managing these patients.[94]

Sun exposure and the risk of skin cancer
Patients with IBD who are treated with thiopurines are at an 
increased risk of developing non‑melanoma skin cancer (basal 
cell and squamous cell carcinoma).[95‑99] Prescribing thiopurines 
to patients with a history of recurrent non‑melanoma 
skin cancer should be avoided. Additionally, avoidance of 
prolonged sun exposure, proper sun screening, and frequent 
skin examinations for surveillance in patients treated with 
thiopurines is required. Discontinuation of thiopurines should 
be considered in patients who develop NMSC.



Mosli, et al.

194
Volume 21, Number 4 
Ramadan 1436H
July 2015

The Saudi Journal of
Gastroenterology

CONCLUSIONS

TNF antagonists are effective and relatively safe agents 
for the treatment of moderate to severely active CD and 
UC. Combination therapy with either AZA or MTX is a 
preferred strategy for most patients. Patients at high risk for 
disease‑related complications should receive early treatment. 
The risk of reactivation of latent TB with TNF‑α antagonists 
is an important concern to the Saudi population of IBD 
patients given the high prevalence of the disease in KSA. 
Vigilant screening for latent TB is a critical component of 
patient management. Therapeutic drug monitoring is an 
effective strategy that delivers both economic and practical 
benefit to clinical practice.

RECOMMENDATIONS

•	 TNF‑α antagonists IFX, ADA, and CZP can be used 
to treat CD as first line therapy in patients with severe 
disease, high‑risk features, fistulizing disease, and 
following failure of conventional therapies. Step‑care, 
accelerated step‑care, and top–down care are all 
acceptable approaches

•	 IFX, ADA, and GOL are treatment options for UC 
patients with moderate to severely active disease, 
steroid‑dependent disease, or history of failure to 
conventional therapy

•	 IFX can be used as a rescue therapy for severe UC 
requiring hospitalization and postoperatively for the 
prevention of CD recurrence

•	 TNF‑α antagonists can be used as monotherapy or more 
preferably in combination with an immunosuppressant 
to reduce the risk of drug sensitization and secondary 
failure of treatment

•	 Patients being initiated on anti‑TNF‑α therapy should be 
counseled on the potential side effects associated with 
this class of drugs and adequately screened for chronic 
hepatitis and latent pulmonary tuberculosis prior to 
receiving therapy

•	 Careful attention should be directed toward receiving 
vaccinations against seasonal viral influenza and bacterial 
pneumonia prior to and annually and every five years 
after initiation of therapy, respectively

•	 TNF antagonist should be administered according to 
scheduled dosing and not intermittently. Dose escalation 
should be guided by serum drug concentrations where 
possible

•	 Gastroenterologists and colorectal surgeons should 
collaborate in the management of fistulizing disease. 
Imaging and EUA should be used to guide treatment of 
their patients. Antibiotics, seton placement, fistulotomy, 
and surgical drainage are used for active abscesses. 
Anti‑TNF‑α therapy should be started only after 
abscesses are eradicated

•	 Anti TNF‑α agents can be given during pregnancy but 
infants born to mothers treated with anti‑TNF‑α agents 
should not receive live attenuated vaccines during the 
first six months of life

•	 Careful screening for latent pulmonary and extra 
pulmonary TB is required prior to initiation of 
anti‑TNF‑α therapy. In the presence of a positive 
PPD skin test, interferon‑gamma release assay or 
changes consistent with possible pulmonary TB on 
chest radiography, consultation with infectious disease 
specialist is recommended

•	 Sun exposure should be limited in patients treated with 
combination therapy due to the increased risk of NMSC. 
Sunscreen should be used judiciously in this patient 
population especially in patients above age 60 years. 
Frequent skin examination for surveillance of NMSC is 
also recommended.
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