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Background: Inflammatory bowel diseases (IBD) include ulcerative colitis (UC) and Crohn’s disease (CD) are chronic, progressive,
immunomodulated inflammatory diseases of the gastrointestinal tract. Treatment goals in IBD have evolved greatly.

Aim of the study: to assess clinical and endoscopic remission rates in IBD patients treated with infliximab, infliximab biosim-
ilar for more than Tyear and assessing the correlation of scoring systems used to assess clinical remission in association with
endoscopic disease activity.

Patients and methods: Observational cross-sectional study involved 50 patients diagnosed with IBD (27 CD,23 UC) who
responded to infliximab/ infliximab biosimilar induction therapy and subsequently received scheduled maintenance therapy
and adherent to therapy for more than Tyear. lleo-colonoscopy done, endoscopic healing assessed and clinical scoring sys-
tems were used to assess correlation to endoscopic activity. Demographic, clinical and treatment variables that may affect
the proportion of mucosal healing were selected and assessed if they have significant associations.

Results: The clinical remission rate was 65.2% in UC, 74.1% in CD, endoscopic remission rate was 60.9% in UC, 48.1% in CD.
Endoscopic healing with infliximab biosimilar was higher in CD, than those treated with infliximab (85.5% vs. 25%) with
statistical significance. Endoscopic remission rates were higher in old, male, shorter treatment durations and concomitant
use of azathioprine.

EDN: OZLOKW Conclusions: Long-term remission can be achieved by treatment with infliximab and its biosimilar, especially UC. Clinical
scoring systems in UC are well correlated with endoscopic activity, while clinical indices in CD are poorly correlated. Loss of

response to infliximab was higher in young, female and longer duration of treatment.
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KnnHnueckasa v 3HA0CKONMYecKas peMmnccus
y NALMEHTOB C BOCMANMTENbHbIMM 3a001E€BAHNAMY KULLIEYHIK],
NONyYaBLMX MHGANKCMMAO v ero BruoaHanor

Vica Xyceitn Anb Mca, MyHTasep A6aynkapum Abaynna’, Parag [xasan Anb-Akaiiwum', Moxammen Xaav Anb Prika6u'
Barﬂa,ﬂCKaﬂ KNMHM4YeCKan 6OJ'Ile/ILla raCTpPO3HTEPONOrNK 1 renaTonornmn, Bama,u, MpaK
2 Konneax MeauLUMHb Bacpbl, BonbHULa racTposHTeponoriv 1 renatonoruu, bacpa, Mpak

Ona untmposaHma: Vca XyceitH Anb Vica, MyHTazep Abaynkapum Abaynna, Parag [Ixasan Anb-Akaiim, Moxammen Xaau Anb Prkabu. KnuHuye-
CKaA 1 SHAOCKOMUYECKaA PEMICCUA Y NALIMEHTOB C BOCManUTENbHbIMK 3300NEBaHNAMY KULIEUHIKA, MOAYUYaBLUMX UHOAMKCMMAO 1 ero G1uoaHanor.
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Pe3iome

AKTyanbHOCTb. BocnanutenbHble 3a6oneBaHua knweyHwka (B3K), Bkntouas A3seHHbIn konuT (AK) v 6onesHb KpoHa (BK), npea-
CTaBNAT COO0 XPOHMUECKIIE, MPOrPeCCHPYIOLLIE, MMMYHOMOAYMPOBAHHBIE BOCMANUTENbHbIE 3a00NeBaHNA Xenya0uHO-
KMLIeYHOro TpakTa. Moaxo/bl K neueHto B3K 3HauMTenbHO 3B0MIOLMOHMPOBANH, 1 LIEMblo Tepanuy CTano AOCTUXEHNE CTOKOM
KIMHUKO-3HAOCKONMUYECKOW PEMUCCUN.

Llenb nccnepoBaHmA: OLEHNTb YacTOTy AOCTUXKEHNA KIMHUYECKOW ¥ SHAOCKOMUYECKOM pEMICCUN Y NaumeHToB ¢ B3K, no-
NyYaBLWMX UHGIUKCMMAD 1 ero broaHanor B TeueHre bonee OfiHOro rofa, a Takxke NPOaHaNM3MPOBaTb B3aUMOCBA3b MEXAY
KAMHUYECKUMI LUKaNamu OLIEHKM PEMUCCIM W aKTUBHOCTbIO 3a601€BaHMA MO JaHHbIM SHAOCKOMMN.

Matepuanbl U meTofbl. O6CepBaLMOHHOE NONEPEYHOE NCCNEA0BAHNE BKMOYAN0 50 NaLMEHTOB C NOATBEPKAEHHbBIM AnarHO-
30M B3K (27 — c bone3sHblo KpoHa, 23 — ¢ A3BeHHbIM KOMMTOM), OTBETUBLLIMX Ha MHAYKLMOHHYIO Tepanuio MHGIMKCUMabom vnm
€ro 61oaHanorom v NonyyaBLIMX MaHOBOE NOAAEPXKMBAIOLLEE eUeHe Ha NPOTAXeHI 6onee OAHOro roda. Bcem nauyieHTam
NpoBefieHa UNEOKONOHOCKOMMA C OLEHKON 3HAOCKONMYECKOTO 3aXKMBNEHNS CIIM3UCTON 0BONOUKM; TaKXKe MCMOb30BaANNCh
KIMHWYECKME LWKabl Ang CONOCTAaBNEHUS C IHAOCKONMYECKOM aKTUBHOCTBIO. Bbin MpoaHan3nMpoBaHbl Aemorpaduueckme,
KIMHUYECKMe 1 TepaneBTUUecKmne GakTopbl, KOTOpble MOTYT BIIMATL Ha YaCTOTY MyKO3asIbHOTO 3aXKMBNIEHUS.

Pe3ynbraTtbl. KnuHMyeckan pemnccna JOCTUrHyTa y 65,2% naumeHTtos € AK 'y 74,1% ¢ bK; sHOockonuyeckas pemmccua —
y 60,9% naumeHToB ¢ K 1 48,1% c bK. YacToTa 3HAOCKONMUECKOrO 3aXKUBMIEHUA CIM3UCTOM Obina Bhille Y naumeHToB ¢ BK,
nonyJasLuux broaHanor NHGAMKCMaba, o CPaBHEHMIO C OPUTMHANBHBIM NpenapaToMm (85,5% npoTtre 25%; p<0,05). bonee
BBICOKIE MOKa3aTeny 3HAOCKOMMUECKOM PEMUCCUM HABMIOAANNCH Y MOXIbBIX MY>KUUH C MEHbLUE NPOAOIKNTENBHOCTBIO
Tepanuu 1 Npu CONyTCTBYIOLLEM NPUEME a3aTONPHHA.

BbIBOADI. []nMTeNbHAsA PEMUCCUA MOXKET ObITb AOCTUTHYTa Kak NPK UCNOMb30BaHUU OPUTHANBHOTO MHONMKCMABa, Tak 11 ero
BrioaHanora, 0COHeHHO Yy NALMEHTOB C A3BEHHBIM KOUTOM. KNIMHUUECKIe WKanbl npy fK XopoLlo KOppenmnpyioT ¢ SHAOCKONU-
UeCKOoM aKTUBHOCTbIO 3a00neBaHuA, Toraa Kak npu bK Takas koppenauma BbipaxkeHa cnabo. YTpaTa 0TBeTa Ha MHOAMKCMMAO
vatlie HabnioaaeTca y MONOAbIX XKEHLIMH U Npu 6onee AnUTeNbHOM Tepaniu.

KntoueBble cioBa: BOCManuTeNbHble 3a00MeBaHNA KuLeuHka, bonesHb KpoHa, MHGMKCMan, 6uoaHanor, A3BeHHbIR KonuT

KoHOAMKT MHTepecoB. ABTOPbI 3aABASAIOT 06 OTCYTCTBUM KOHMMNKTA MHTEPECOB.
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Introduction

Inflammatory bowel diseases (IBD) are chronic, pro-
gressive, immune-mediated inflammatory diseases of
the gastrointestinal tract. Crohn’s disease (CD) and
ulcerative colitis (UC) are the two major forms of IBD.
Numerous clinical and epidemiologic traits are shared
by both, indicating that comparable underlying causes
may exist. About 10% of cases lack sufficient clinical
evidence to differentiate CD from UC, despite the fact
that both conditions are typically regarded as unique
syndromes with different prognosis and courses of
treatment [1].

Although a diagnosis of IBD can be made at any
age, it is most frequently made in early adulthood and
adolescence. IBD cannot be diagnosed based on a single
symptom, indicator, or diagnostic test. A thorough
evaluation of the clinical presentation is used to es-
tablish the diagnosis, and pathologic, radiologic, and
endoscopic findings are used as supporting evidence.

Treat to target approach:

Preventing unfavorable long-term outcomes requires
early therapy utilizing a treat-to-target (T2T) method,
which entails identifying a predetermined objective,
followed by optimization of therapy and frequent mon-
itoring until the goal is achieved. As a result, doctors
and patients should talk about these goals and try to

Role of Biological Therapy in IBD

The treatment of IBD involves the use of corticosteroids,
immunomodulators, and amino salicylate (5-ASA). But
the biological therapy revolution altered the manner
that IBD was treated.

The discovery of biological therapy has significantly
advanced our knowledge of and ability to treat IBD. The
FDA authorized Infliximab as the first biologic agent
for treatment of IBD in 1998. Since then, biological

Anti-TNF therapy

One important proinflammatory cytokine that has
been shown to contribute to a number of disease con-
ditions, including IBD is TNF. Patients with CD and
UC have been reported to have inflammatory intestines
with elevated TNF concentrations, and it has been
demonstrated that the clinical disease activity of IBD
patients is correlated with TNF concentrations in their
mucosa and stool [5].

With a quick start of action and the ability to change
the disease, infliximab (Remicade®) is a chimeric mono-
clonal antibody that targets tumor necrosis factor
(TNF)-a and has demonstrated effectiveness in treating
ulcerative colitis and Crohn’s disease. Intravenous infu-
sions are often given on a schedule that includes initial
infusions at 0, 2, and 6 weeks, with subsequent delivery
occurring once every 8 weeks. According to available
evidence, infliximab may be economical, particularly
when considering long-term clinical outcomes and the
burden of the diseases [6].

Aim of the Study

Is to assess the clinical and endoscopic remission
rates of patients with IBD treated with Infliximab,
Infliximab biosimilar for more than 1 year, in addi-
tion assessing the correlation of scoring systems used
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Crohn’s disease (CD) is a chronic inflammatory disor-
der that may include any region of the alimentary tract
from the mouth to the anus, but with a tendency for
the distal small intestine and proximal colon. On the
other hand, UC solely impacts the colon and the rectum.
The way that CD and UC express themselves might
vary greatly and be rather subtle. The location of the
illness, the degree of inflammation, and the existence
of particular intestinal and extra-intestinal problems
are some of the variables influencing this variability [2].

The objectives of IBD treatment have changed sig-
nificantly over the past few decades. Instead of con-
centrating just on the clinical response, there is now
a greater emphasis on improving outcomes related to
mucosal lesion repair and looking beyond symptoms.
Under these circumstances, managing inflammatory
bowel disease (IBD) is difficult, with high expectations
for both patients and physicians.

reach them by implementing therapeutic adjustments
within specific time frames ideally by adhering to ther-
apeutic algorithms. This method has been applied to
numerous medical specialties where treatment goals
are established to enhance patient outcomes and lower
the chance of end-organ damage.

treatments for the treatment of IBD have continued
to progress, and many drugs are presently undergoing
clinical trials [3]. As of right now, anti-TNF a med-
ications (Infliximab, Adalimumab, Certolizumab
pegol, and Golimumab), anti-integrin medications
(Vedolizumab and Natalizumab), and anti-1L-12/23
p40 subunit medications (Ustekinumab) are the avail-
able biologic medicines for usage in IBD [4].

Biosimilars are biologic medicines that, in terms
of safety, purity, and efficacy, are very similar to an
originator biologic therapy that has already received
approval. Global regulatory bodies are increasingly
approving these drugs in an effort to lower treatment
expenses.

The European Medicines Agency and the Food and
Drug Administration approved CT-P13 (Remsima™)
in 2013 for the treatment of CD [7]. Remsima shares
the same molecular similarities as the original
Infliximab and exhibits the same affinity for Fcy re-
ceptors as well as monomeric and trimeric forms of
TNEF-a. The Mayo score and Crohn’s disease activity
index (CDALI) significantly decreased, and both UC
and CD patients’ CRP levels significantly decreased
throughout therapy, according to research on the
effectiveness and safety of CT-P13 for the induction
of remission and maintenance of remission in UC
and CD [8].

to assess clinical remission in association with those
assessing endoscopic disease activity and predict the
factors that may affect long-term endoscopic remis-
sion rates.
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Patients and Methods

Study design and population

This is an observational cross-sectional, prospective
single center study was conducted in the hospital of
gastroenterology & Hepatology, Teaching and Clinical
Centre, Baghdad, Iraq, between July 2020 and June
2021.

50 patients diagnosed with IBD (27 CD and 23
UC) were included in this study who responded to
infliximab/ infliximab biosimilar (IFX-B) induction
therapy and subsequently received scheduled main-
tenance therapy and adherent to treatment for more
than 1 year (54 weeks and more) in the period between
July 2015 and June 2021. Initiation of IFX/IFX-B was

Data collection

Demographic and clinical characteristics of the pa-
tients were recorded by means of direct questioning
of patients at the outpatient visit for receiving IFX/
IFX-B. Age, Sex, gender, body weight, type of disease,
disease duration, duration of biological therapy and
adherence, clinical symptoms, steroids free period,
concomitant therapy (5-ASA, Immunomodulators)
were recorded. 23 patients of CD and 22 patients
in UC were on Azathioprine (50 mg or 100 mg)
while 13 patients of UC and 3 patients of CD were

Exclusion criteria

Patients were excluded from this study if they were
less than 15 years old, primary non responders, gas-
troduodenal CD, proximal disease location, inde-
terminate IBD, had started anti-TNF therapy after
July 2020, non-adherent to anti-TNF therapy, pa-
tients switched to another class of biological agents,

Definitions and outcomes

Therapeutic outcomes of interest are clinical and endo-
scopic remission as targets of therapy and secondary
loss of response to IFX.

Clinical assessment in UC:

The clinical assessment included evaluation of stool
frequency (SF), rectal bleeding (RB) and physician’s
global assessment using Mayo Partial score (pMS).
Patient considered in clinical remission if his/her Mayo
partial score <1; if not have rectal bleeding. The physi-
cian’s global assessment included the combination of
the following three clinical features: normalization of
bowel frequency, absence of blood with defecation, and
the tapering of corticosteroids to zero.

indicated if they had moderate to severe disease, had
not responded to a full and adequate course of corti-
costeroid and/or immunosuppressant therapy, were
intolerant to or had medical contraindications to such
medications, and history of segmental bowel resection
with high risk of recurrence or Rutgeerts score >=il.
This study was approved by the scientific council of
Gastroenterology & Hepatology research committee
guidelines and Basrah college of medicine ethical
committee. Study was done in the period between July
2020 and June 2021.Informed written consents were
taken from the patients.

on Mesalamine. In CD, 20 patients on IFX and 7 pa-
tients on IFX-B, while in UC, 18 patients on IFX and
5 patients on IFX-B. Dose optimization considered
if shortening of duration or on increment of the dose
was done.

Allileo-colonoscopies were performed by gastroen-
terologists of this hospital using Olympus® and Pentax®
endoscopes (Tokyo, Japan). Endoscopies considered
eligible for inclusion if it were done within 3 months
of clinical data collection.

admitted to hospital due to acute flares within the
last 6 months, patients who developed serious side
effects and discontinue therapy, those who refused
endoscopic assessment, or having severe chronic co-
morbid illnesses (cardiac, renal, hepatic, neurologic
disorders and malignancies).

Long term remission was defined as endoscopic
healing after 1 year (54 weeks and more) of treatment
with IFX/IFX-B.

The extent of disease was categorized using the
Montreal classification [9]. E1 for proctitis, E2 for any
extent beyond the rectosigmoid junction and does not
cross splenic flexure, and E3 as any extension after
splenic flexure.

Endoscopic activity assessed using Mayo Endoscopic
Subscore (MES). Mucosal healing was defined as a mu-
cosa subscore of <1. Active disease considered >1, as
showed in table below:

Endoscopic scoring system for ulcerative colitis

Score 0 Normal or inactive colitis

Score 1 Mild disease(erythema, decreased vascular pattern, mild friability)

Score 2 Moderate disease(Marked erythema, absent vascular pattern, friability, erosions)
Score 3 Severe disease(spontaneous bleeding, ulceration)
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VARIABLE
Age of diagnosis (yr) Al <16
A2,17-39
A3,>40
Location L1, ileal
L2, colonic
L3, ileocolonoc
L4, isolated upper disease®
Behavior BI, non-stricturing, non-penetrating

B2, stricturing

B3, penetrating

p. perianal disease modifier®

* L4 is a modifier that can be added to L1-L3 when concomitant upper gastrointestinal

disease is present.

b pisadded to B1-B3 when concomitant perianal disease is present.

Clinical assessment in CD:
Location of the disease, behavior and perianal disease
involvement were categorized using Montreal classifi-
cation for CD, as shown below [10].

The clinical assessment of CD patients was done
using both Crohn’s disease severity index (CDAI).CDAI

remission is defined as score <150, mild disease as
150-220, moderate as 220-450, and severe if > 450, as
shown in table below:

Clinical or laboratory variables

Number of liquid or soft stools each day for 7 days

Abdominal pain(graded from 0 to 3 based on severity) each day for 7 days

General wellbeing, subjectively assessed from 0(well) to 4(terrible) each day for 7 days

Complications’

Use of diphenoxylate or opiates for diarrhea

An abdominal mass (0 for none, 2 for questionable, 5 for definite)

Absolute deviation of haematocrit from 47% in men and 42% in women

Percentage deviation from normal weight

All patients subjected to endoscopy were graded
using the Simple Endoscopic Score for Crohn’s Disease
(SES-CD) [11]. Mucosal healing (MH) is considered if

SES-CD score < 2 or if ‘absence of ulcerations’ or ‘clear
improvement of ulcerations compared to baseline en-
doscopy, as shown in table below:

Variable Simple endoscopic score

0 1 2 3
Size of ulcers None Aphthous ulcers Large ulcers Very large ulcers
Ulcerated surface None <10% 10-30% >30%
Affected surface Unaffected segment <50% 50-75% >75%
Presence of narrowing None Single, scope passable Multiple, scope Scope impassable

passable

Materials and method

We classified patients according to type of IBD (CD and
UC),and further subdividing these categories according to
the remission status depending on achievement of the clin-
ical and endoscopic targets or not. We used clinical scoring

systems (CDAI and pMS) to assess for clinical remission
and SES-CD score and MES to assess for endoscopic heal-
ing. we correlate clinical to the endoscopic results and
assess their reliability as markers of endoscopic remission.
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Multiple demographic, clinical and treatment vari-
ables studied if may affect the proportion of mucosal
healing and assessed if they have significant associ-
ations. These variables include Age, gender, disease
duration, extent (UC), location, behavior, perianal
disease (CD), treatment duration, concomitant therapy

Statistical analysis:

Data input, tabulation, handling and analysis was
done using IBM" SPSS’ version 23. Chi-square test
and Fisher’s Exact test were used for assessing the
association between categorical data when applicable.
Independent Samples T- test was used for assessing the
difference in mean between two normally distributed
data, and Mann Whitney U test was used assessing
the difference in ranks between two variables that

Results

During the study period, a total of 50 patients were
enrolled, 23 (46%) of them had UC, and 27 (54%) had
CD. The demographic data revealed that mean age of
the total sample was 32.8+12.2 years, with equal gen-
der distribution. The mean UC disease duration was
98.1+56.1 months, while it was 70.7+ 41.6 months in
patients with CD, and the treatment duration was 48.8+
23.9 months in patients with UC, and 46.4+20.5 months
in patients with CD. 51.9% of cases with CD were

with Azathioprine and 5-ASA, type of biological agent
(originator vs. biosimilar), and history of previous
segmental bowel resection.

The terms (endoscopic healing), (endoscopic remis-
sion), and (mucosal healing) will be used interchange-
ably during this study.

did not follow the normal distribution test. P- values
of less or equal to 0.05 were considered significant
throughout the results, Cohen’s kappa (k) calculates
inter-observer agreement was used to test the agree-
ment between the two methods of assessment, Value
of k Strength of agreement: < 0.20= Poor, 0.21-0.40=
Fair, 0.41-0.60= Moderate, 0.61-0.80=Good, and
0.81-1.00= Very good.

located atileum, and 40.7% behaved as non-stricturing,
non-penetrating, while 47.8% of cases with UC were
extensive (proximal to splenic flexure). Azathioprine
use was almost 10% higher in UC (95.7%) compared
to CD (85.2%), while 5-ASA use was much more in UC
(56.5%) compared to CD (11.1%). Infliximab was used
for 18(78.3%) patients with UC and 20 (74.1%) patients
with CD, while Remsima was used for 5(21.7%) patients
with UC and 7(25.9%) patients with CD (Table I and 2).

Table 1. Variables uc cD
Demographic and Age (yrs.)! 33.1+12.8 32.6+11.9
clinical character- Gend Male N(%) 13 (56.5) 12(44.4)
isti ender

:;;';Z |c;ft|t:: study Female N(%) 10(43.5) 15(55.6)

Disease duration (months) 98.1+56.1 70.7+ 41.6
Treatment duration (months) 48.8+23.9 46.4+20.5
Median age at diagnosis (yrs.)! 23.0 26.0
El 3(13.0) N/A
Extent E2 9(39.1) N/A
E3 11(47.8) N/A
L1 N/A 14(51.9)
Location L2 N/A 5(18.5)
L3 N/A 8(29.6)
Bl N/A 11(40.7)
Behavior B2 N/A 9(33.3)
B3 N/A 7(25.9)
Perianal disease N/A 8(29.6)
Azathi i 22(95.7 23(85.2
Concomitant therapy 2hloprine ( ) ( )
5-ASA 13 (56.5) 3(11.1)
. Infliximab 18(78.3) 20(74.1)
Anti TNF agents -
Remsima 5(21.7) 7(25.9)
Previous surgery N/A 8(29.6)

Table 2. Disease activity indices in Disease activity uc cDP

patients with UCand CD L Clinical 15(65.2) 20(74.1)
. o Remission -

Note: 2 pMS for clinical remission Endoscopic 6 (26) 13(48.1)
and MES for endoscopic ) Clinical 4(17.4) 4(14.8)
remission.’CDAI for clinical Mild :

> Endoscopic® 8(34.8) 7(25.9)
remission, SES-CD for endo- .
: o Clinical 4(17.4) 3(11.1)
scopic remission.c Mild MES Moderate -
score considered endoscopic Endoscopic 6(26) 5(18.5)
remission. Clinical 0 0
Severe -
Endoscopic 3(13.0) 2(7.4)
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Figure 1.

Distribution of patients
according to clinical & endo-

scopic remission.

Table 3.
Distribution of ba-
sic/clinical charac-
teristics according
to remission in UC
and CD

Table 4.
Distribution of
medication efficacy
in maintaining en-
doscopic remission
in cases with UC
and CD.
Note:
*P-val-
ue=0.02,**P-val-
ue=0.005
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The clinical remission rate was 65.2% in cases with
UC and 74.1% in cases with CD, while the endoscopic
remission rate was 60.9% in cases with UC and 48.1%
in cases with CD, as shown in (Figure I).

Complete remission (combined clinical and en-
doscopic) rates were 60.9% in UC and 40.7% in CD
(Figure 2).

There were no statistically significant differences
between cases with endoscopic remission in UC ver-
sus non-remission regarding the mean age (35.4+ 14.6
years compared t029.7+ 9.1 years, p-value:0.66), mean
disease duration (112.3+65.8 months compared to
76.0£26.8 months, p-value=0.09) and mean treatment
duration (47.4+ 24.4 months compared to 51+ months,
p-value=0.11).Regarding sex in UC patients, there was
no statistical significance between male and females
in remission (5(38.5) for males in remission compared
to 4(40) for females in remission, p-value=0.07). In
addition, in CD cases with remission compared to no
remission, there was no statistically significant differ-
ences regarding mean age (33.4+11.3 months compared
to 32.1+12.7 months, p-value= 0.1), mean disease dura-
tion (78 £ 55.2 months compared to 66 + 31.2 months,

p-value=0.09) and mean treatment duration (40.7+21.4
months compared to 50.4+19.5 months, p-value=0.08).
Regarding sex in CD patients, there was also no statisti-
cal significance association between male and females
in remission (6(50) for males in remission compared
to 5(33.3) for females in remission, p-value=0.06), also
this study showed that there was lower rate of remission
in younger age group, longer treatment duration and
female patients (Table 3).

Remission in patients on azathioprine was 63.6% in
UC and 43.5% in CD, while the remission in patients
on 5-ASA was 61.5% in UC and zero in CD. Remsima
was significantly associated with higher remission rate
(85.7%) compared to infliximab (25%) in patients with
CD (p=0.005), while in UC, infliximab showed better
remission compared to Remsima (66.7% compared
to 40%, respectively) and this was statistically signif-
icant (p-value=0.02), however, Remsima was more
recently introduced to patients with IBD compared to
infliximab with shorter durations of treatment. Dose
optimization (increasing the dose or shortening the
duration) did not seem to affect remission rates neither
in UC nor CD. (Table 4 and figure 3).

Remission
Variables uc (@)]
Yes No P-value Yes No p-value
Mean Age(years) 35.4+ 14.6 29.7+ 9.1 0.66 33.4+11.3 32.1£12.7 0.1
xg)}s 5(38.5) 8(61.5) 6(50) 6(50)
Sex Female 0.07 0.06
N(%) 4(40) 6(60) 5(33.3) 10(66.7)
Disease duration(months) 112.3+65.8 76.0+26.8 0.09 78 + 55.2 66 + 31.2 0.09
(Tr;eoa:lg‘lz;‘t duration 47.4% 24.4 51+24.3 0.11 4074214 50.4+19.5 0.08
Remission
Variables uc (@)]
Yes No Yes No

Azathioprine 14(63.6) 8(36.4) 10(43.5) 13(56.5)
5-ASA 8(61.5) 5(38.5) 0 3(100.0)
Corticosteroids <1 year 5 (55.6) 4(44.4) 3(60.0) 2(40.0)
free period > 1 year 6(66.7) 3(33.3) 5(31.3) 11(68.8)

. Infliximab 12(66.7)" 6(33.3) 5(25.0) 15(75.0)
Anti TNF agents - -

Remsima 2(40.0) 3(60.0) 6(85.7) 1(14.3)

Dose Yes 1(50.0) 1(50.0) 3(37.5) 5(62.5)
optimization No 13(61.9) 6(38.1) 8(42.1) 11(57.9)




KNUHWYeCcKan ractposHteponorua | clinical gastroenterology

Figure 3.
Distribution of
treatment duration
in months accord-
ing to IFX/IFX-B in
Crohn'’s disease.
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The disease location showed no statistically signif-
icant influence on endoscopic healing (EH) in CD,
however, remission was higher in ileal (50%), than
colonic (40%), and the colonic was better than ileo-
colonic (25%).The extension of UC did not affect the
remission rates as was seen in 66.7% E1 or E2, and
54.5% E3 which is statistically insignificant (p-val-
ue=0.846) (Table 5).

When studying remission according to Montreal
classification, & bowel resection in CD, this study
showed that disease in L1 and L2 classes are equal

in remission rate, while those patients with L3 class
showed lower remission rate (25% compared to 75%
non-remission) with no statistical significance regard-
ing disease location (p-value=0.597) rate was 63.6% in
non stricturing, non-penetrating CD (B1), 22.2% in
stricturing (B2), and 28.6% in penetrating behavior
(B3), with no significant association between them
(p-value= 0.178), endoscopic remission rate was lower
in CD patients with Perianal disease (37.5%), while it
is equally distributed in patients with history of seg-
mental bowel resection (Table 6).

Distribution of EH according . Remission
o Variables
to Extension in UC. Yes No Total P-value
*: Fisher's Exact Test, E1: proc- El 2(66.7) 1(33.3) 3(13.0)
titis, E2: beyond rectosig- - Extension  E2 6(66.7) 3(33.3) 9(39.1) 0.847*
moid, E3: proximal to splenic E3 6(54.5) 5(45.5) 11(47.8)
flexure
Total 14(60.9) 9(39.1) 23(100)
Distribution of remission . Remission
. Variables
according to Montreal clas- Yes No Total P-value
sification, & bowel resection 1 7(50) 7(50) 14(51.9)
in CD Location L2 2(40) 3(60) 5(18.5) 0.597"
*. Fy U
: Fisher's Exact Test 13 2(25) 6(75) 8(29.6)
Bl 7(63.6) 4(36.4) 11(40.7)
Behavior B2 2(22.2) 7(77.8) 9(33.3) 0.178"
B3 2(28.6) 5(71.4) 7(25.9)
Perianal 3(37.5) 5(62.5) 8(29.6) -
Segmental bowel resection 4(50%) 4(50%) 8(29.6) -

Discussion

Clinical disease indices have long served as primary
endpoints in research studies. However, mucosal heal-
ing offers an exciting possibility for gastroenterologists
to predict future risk of endoscopic activity, clinical
symptoms, and long-term outcomes. Mucosal healing
(MH) in patients with IBD is an important treatment
goal, leading to better long-term remission rates, better
quality of life, lower need for hospitalization and sur-
geries, and lower rates of colorectal cancer [12].

Despite the large number of studies discussing
clinical and endoscopic remission in inducing and
maintaining mucosal healing up to 54 weeks, there
is scarce data for maintenance remission for periods
more than 12 months.

In this study, the mean age showed no significant
statistical difference between the study groups, but re-
mission was lower in younger age group (29.7 vs. 35.4y
in UC and 32.1 vs. 33.4 in CD). these results are com-
parable to an Asian study done by Tia et al(2006) [13],
which found that young patients underwent a more
aggressive clinical course. Gender variation showed
that male population had slightly higher rates of re-
mission in comparison with female population (61.5%
vs 60% for UC and 50% vs. 33% for CD), although
statistically insignificant, which could be contributed
to selection bias.

Treatment duration of biological therapy showed
no significant statistical significance but disease
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activity was higher in longer duration of treatment
(51 months vs 47.4 months in UC, 50.4 months vs
40.7 months in CD). These results are consistent with
a study done by Ma, Christopher, et al (2015) [14],
which showed 59.1% of infliximab-treated patients
experienced a secondary loss of response after 1 year
of maintenance therapy. These outcomes support the
data and many observational cohort studies which
confirmed the efficacy of infliximab maintenance
with an estimated 10% to 15% loss of response an-
nually [15]. This study found that 61% of UC patients
achieved MH versus 48% of CD patients. These results
are incomparable with a study done by Farkas et al
(2014) [16], in which mucosal healing was observed
in 56% and 32% of CD and UC patients, respectively.
These differences may be attributed to selection bias
and study design.

This study also found that 93% of patients with UC
who have mucosal healing achieved clinical remission
using pMS. These results are consistent with the large
meta-analysis study done by Turner, Dan, etal (2021)
[17] which concluded that complete clinical remission
using pMS is associated with EH or near EH (Mayo
Endoscopic Subscore [MES] of 0 or 1 respectively)
in approximately 80% to 90% of patients. While in
CD patients, only 65% who had endoscopic healing
achieved clinical remission with CDAI. These results
are parallel with the study done by Peyrin-Biroulet,
Laurent. et al(2014) [18] which showed that only 53%
of patients in clinical remission displayed EH. This
confirms the growing evidence that clinical indices,
including CDAI, have been shown to be relatively
poor markers of endoscopic inflammation in CD.
The limitations of CDAI as a marker of intestinal
inflammation in CD are highlighted by a study in
which CDAI scores were similarly elevated in CD and
IBS cohorts [19].

Concomitant use of azathioprine showed higher
rates of remission in UC patients (63.6% vs. 36.4),
although statistically insignificant. These results sup-
ported by the Italian study done by Panaccione R, et al
[20], which found that patients receiving combination
therapy had higher rates of steroid-free remission
(40%) compared with those receiving monotherapy
(22% for infliximab alone). Rates of mucosal healing
were also significantly higher in the combination
group.

While in CD patients, concomitant therapy with
azathioprine showed lower remission rates (43.5% vs.
56%). These results are inconsistent with a comparable
study done by Colombel JF et al [21], which revealed
that combination therapy was more effective than
others in inducing MH, achieving it in 44% of patients
at maintenance phase, compared to 30% of patients
treated with only IFX.

The study results also found that UC patients with
concomitant use of 5- ASA has no significant statis-
tical difference related endoscopic remission. These
results are consistent with a large study done by Singh
R, et al(2018) [22], which concluded that concomitant
use of 5-ASA was not associated with odds of achiev-
ing clinical remission, clinical response or mucosal
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healing. Also, most patients who are taking 5-ASA
therapy are already on AZA therapy, which makes
statistical analysis inconvenient.

While in CD, patients who receive 5-ASA showed
no benefit of remission (100%). Although sample size
is small in this study (3 patients), these results confirm
the solid evidence in the last years about the role of
5-ASA in CD patients, where mesalamine-based prod-
ucts have been excluded from recent evidence-based
treatment algorithms as maintenance therapy [23].

CD patients who are treated with IFX-B (Remsima)
had higher rate of EH than those who are treated with
IFX (85.5% vs. 25% in CD) with significant statistical
difference. These findings mostly attributed to the
length of duration of treatment for patients who are
treated with IFX, as our study shown that patients
with longer duration of treatment are more likely to
develop loss of response. On further reviewing our
data, we found that only 30% of CD patients who are
treated with Infliximab had dose optimization, which
could be elicited as another cause for this variability
in remission rates.

In UC patients, only 2 patients treated with IFX-B
(versus 12 treated with IFX) showed remission, while
3 patients (vs. 11) have endoscopic disease activity.
These variabilities in sample size makes assessing
these results statistically unfeasible.

Our study did not elicit a significant statistical
difference for patients with dose intensification for
both CD and UC regarding endoscopic healing.
These results are inconsistent with the study done by
Taxonera, Carlos, et al (2015) [24] which showed 70%
of patients with UC recaptured remission after dose
intensification. This discrepancy may be contributed
to difference in sample size, study designs and number
of centers included in these studies.

Disease behavior, location, history of bowel seg-
mental resection in CD patients did not show any
statistical significance in remission rates. These results
were inconsistent with a Belgian study done by billet
et. Al(2016) [25] which showed ileal (L1), penetrating
(B3) CD carries a higher rate of IFX treatment failure.

The limitations in this study can be summarized by
being it is a single center study with a limited sample
size.

mucosal healing cannot be assessed precisely be-
cause of the availabilities of different therapies that
affect mucosal healing in IBD, beside the effect size of
different therapies is difficult to assess because of dif-
ferent definitions of mucosal healing, different study
designs, and different timing of endoscopic evaluation.

Although endoscopic healing became wide-
ly needed as an endpoint of long-term remission,
colonoscopy is still an invasive procedure and has
a low acceptance rate in asymptomatic IBD pa-
tients. Also, there were limited data about the clin-
ical and endoscopic scores for patients at time of
diagnosis and induction of biologic agents, which
makes assessing clinical response inapplicable.

Unavailability of IFX drug level and drug anti-body
levels make identifying the causes of loss of response
to anti-TNF therapy a matter of challenge.
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Conclusions

Results in this study supports the growing evidence
that scheduled IFX treatment has proven to be an ef-
fective strategy in IBD patients for long-term remission
especially in UC patients. This study also confirmed
that clinical scoring systems in UC are well correlated
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