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ABSTRACT

Medical therapies used for Inflammatory Bowel Disease (IBD) include conventional (e.g. 5-aminosalicy-
lates, steroids, immunomodulators) and biologic (e.g. inhibitors of tumor necrosis factor — alpha, integrin
inhibitors, interleukin inhibitors) medications. Biologics, due to their high cost, were unfortunately not
covered by the public health insurance system in North Macedonia until 2019 and, therefore, not widely
utilized for our IBD patients. In 2019, the University Clinic of Gastroenterology and Hepatology in Skopje
developed a biologic therapy supply, provided by the National Health Insurance Fund, making this therapy
available for a larger number of patients. This report presents the initial results of our prospective, single
tertiary-care center study on the effects of biologic therapy in patients with IBD in North Macedonia.
The study is focused on the evaluation of clinical outcomes after anti-tumor necrosis factor alpha (anti
TNF-alpha) therapy in IBD patients with prior inadequate response to conventional medications.
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INTRODUCTION

Inflammatory bowel disease (IBD) rep-
resents a chronic intestinal disorder characterized
by inflammation of the gastrointestinal tract. IBD
comprises of two major disorders: Crohn’s disease
(CD) and ulcerative colitis (UC). The pathogen-
esis of these disorders is complex and remains
incompletely understood. A complex interplay
between altered immune response and genetic,
microbial, and environmental factors was found
to play akeyrole[1, 2] . Patients with IBD have a
variety of symptoms involving the gastrointestinal
tract (e.g. abdominal pain, diarrhea, rectal bleed-
ing) as well as extraintestinal (e.g. oral ulcers, skin

rash, arthritis) and systemic manifestations (e.g.
fever, fatigue, weight loss) [3, 4]. Early diagnosis
and appropriate treatment are critical in the man-
agement of IBD and may affect the natural course
of the disease. Medical therapies for IBD include
conventional as well as biologic medications (e.g.
inhibitors of tumor necrosis factor — alpha).

Biologic therapy, due to its high cost, was
unfortunately not provided by the public health
insurance system in North Macedonia until 2019.
Starting in 2019, the University Clinic of Gastro-
enterology and Hepatology in Skopje, which serves
as a public tertiary referral hospital for IBD patients
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in North Macedonia, introduced biologic therapy
provided by the National Health Insurance Fund.
This resulted in increased availability of this ther-
apy for our patients. However, due to budgetary
limitations, biologics are initiated only in patients
who fail to improve with conventional therapies.

In this report we present the initial results of
our prospective study with anti-TNF-alpha thera-
py in North Macedonia, focusing on the effect of
infliximab and adalimumab on clinical outcomes
in IBD patients who had an inadequate response
with conventional therapies.

Biologic therapy

Biologic therapy in IBD patients blocks
proinflammatory cytokines like TNF-alpha or
interleukins. TNF-alpha plays an important role
in the pathogenesis of IBD and is mainly produced
by activated macrophages, T-lymphocytes, and
natural killer (NK) cells [5].

Overproduction of TNF-alpha was found
in the intestinal mucosa of IBD patients and
TNF-alpha was also found to cause trafficking
of effector leukocytes, resulting in uncontrolled
intestinal inflammation. [6] As such, TNF-alpha
has been identified as a therapeutic target in IBD
as well as in other inflammatory or autoimmune
diseases [7, 8]

INFLIXIMAB

Infliximab is a chimeric monoclonal anti-
body that consists of murine and human antibody
amino acid sequences. The primary mechanism of
action is to target and neutralize TNF-alpha, but
infliximab also blocks leukocyte migration and
causes apoptosis of T-lymphocytes and mono-
cytes. In 1997 Targan et al. published the first
randomized controlled trial that showed inflix-
imab to effectively induce remission in patients
with Crohn’s disease [9]. Subsequently, infliximab
was approved for the treatment of Crohn’s disease
by the US Food and Drug Administration (FDA).

ACCENT 1[10]and ACCENT 2 [11] were
the two landmark studies that showed the effec-
tiveness of infliximab as a maintenance therapy
in patients with CD, while ACT1 and ACT2 were
the landmark studies showing the effectiveness of
infliximab in patients with UC [12].

Initially, infliximab was prescribed to pa-
tients who had an inadequate response to con-
ventional therapy, but the therapeutic paradigm
has shifted since the earlier introduction of inflix-

imab in patients with moderate to severe disease
at presentation or the presence of risk factors for
severe disease (“Top-down” approach). One of
the main drawbacks of infliximab is its potential
to cause immunogenic responses in a significant
number of patients due to its complex and chime-
ric molecule. Formation of anti-drug antibodies
(ADA) may lead to loss of response in the initially
responding patients, infusion reactions and de-
layed hypersensitivity reactions [13, 14, 15, 16].
Co-administration of immunomodulators is the
most utilized strategy to prevent development of
ADA [17], but the problem of immunogenicity
has also highlighted the necessity of engineering
humanized and human monoclonal antibodies.

ADALIMUMAB

Adalimumab is a fully human antibody di-
rected to neutralize TNF-alpha. It has demonstrat-
ed clinical efficacy in the induction and mainte-
nance of CD which was shown in the CLASSIC
I [18] and CLASSIC II trials [19]. Adalimumab
has been approved in the EU and US for moderate
and severe CD since 2007.

Adalimumab has also demonstrated to have
clinical efficacy for treatment of UC [20]. ULTRA
1 and trials found adalimumab to be more effective
than a placebo in inducing and maintaining remis-
sion in patients with moderate to severe UC who
did not adequately respond to conventional thera-
py. In 2012, Adalimumab received FDA approval
for the treatment of moderate to severe ulcerative
colitis and has been widely used in practice since.

Compared to chimeric monoclonal anti-
bodies, fully human monoclonal antibodies are
less frequently immunogenic. Another advantage
of adalimumab is that it can be applied subcu-
taneously.

METHODS

Consecutive patients with moderate to se-
vere Crohn’s disease (CD) or ulcerative colitis
(UC) were included in this study. To qualify for
participation in the study, all patients had to be
treated and have inadequate clinical response to
conventional therapies including 5-ASA, glucocor-
ticoids and immunomodulators (e.g. azathioprine).

The severity of Crohn’s disease was calcu-
lated with the use of the Crohn’s Disease Activity
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Index (CDALI). Signs, symptoms, and history of
the past 7 days were evaluated. Inclusion criterion
was a CDAI score of 220-450.

For patients with UC, the disease severity
was calculated with the use of the Mayo score
Disease Activity Index (DAI). The Mayo score
considers stool frequency, the amount of blood in
stool, endoscopic appearance of colonic mucosa,
and disease activity assessed by the physician.
Patients with a Mayo score disease activity index
of >6 or higher and endoscopic sub-score of 2 or
3 (absent vascular pattern, ulcers, spontaneous
bleeding) were included in the study.

Prior to initiating the anti TNF-alpha ther-
apy, all patients were screened for latent tuber-
culosis (TB) with a QuantiFERON test and chest
X-ray. The screening algorithm also included lab-
oratory serologic testing for hepatitis B, hepatitis
C and HIV infections. All included patients were
evaluated for a history of malignant disease and
patients diagnosed or treated for malignancy with-
in the past 5 years were not included in the study.

Infliximab was administered at a dose of 5
mg/kg intravenously at weeks 0, 2 and 6, followed
by a maintenance regimen of 5 mg/kg given every
8 weeks.

Adalimumab was administered subcutane-
ously at a dose of 160 mg at week 0, 80 mg at week
2, followed by 40 mg given every other week.

The primary endpoint was clinical response
(CR) at week 8 and was defined as a 70 points
CDALI reduction from baseline for patients with
CD and Mayo score DAI reduction of >3 for pa-
tients with UC.

RESULTS

Patient population

Forty-three consecutive patients fulfilled the
study entry criteria and were included. The de-
mographic and clinical characteristics of included
patients are shown in Table 1.

Table 1. Parameters of the study

| NoCawes | %

Female 16 37.2
Male 27 62.8
CD 33 76.7
ucC 10 23.3

63% were male (27/43) and 37% female
(16/43) ranging in age from 18-63years. Most pa-
tients (33/43, 76.7%) had CD and there were 10
patients (23.3%) with UC.

Therapeutic outcomes

Most patients (39/43, 90.6%) were assigned
to treatment with infliximab and only 4 (9.4%) pa-

tients were assigned to treatment with adalimumab
(Table 2.).

Table 2. Tipes of drugs and number of patients treated

Infliximab 39 90.6
Adalimumab 4 9.4

The primary endpoint at week 8 (70 point
CDAI reduction from baseline for CD; Mayo score
DAl reduction of >3 for UC) was achieved in 26/33
(78.7%) patients with CD and in 8/10 (80%) pa-
tients with UC. The response rate in the CD group
was 82.9% (24/29patients) for those assigned to in-
fliximab and 50% (2/4 patients) for those assigned
to adalimumab (Table 3).

Table 3. Clinical response in CD patients according
to drugs

response %

Infliximab 29 82.9% (24/29)
Adalimumab 4 50% (2/4)
Total 33 78.7%(26/33)

All 10 UC patients were assigned to treat-
ment with infliximab with a response rate of 80%
(8 pts. responded).

Safety

Apart from common minor reactions and
mild symptoms with little clinical significance, such
as itching and redness around the site, headache,
dizziness and nausea, the treatment was well toler-
ated. During the first 8 weeks, no serious adverse
events were seen. No patients developed serious or
opportunistic infections, demyelinating neurolog-
ical diseases or lymphoma; and no patients died.
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DISCUSSION

In this prospective study of IBD patients
with active, moderate to severe disease while re-
ceiving conventional therapies, who were treated
with either infliximab or adalimumab, we found
that the majority of patients achieved a clinical
response or remission within 8§ weeks of anti-TNF
therapy initiation. These initial results of our sin-
gle, tertiary-care, center study are in line with data
previously reported in literature.

In the study conducted by Targan et. al. [9]
81% and 50% of CD patients treated with Smg/kg
infliximab had a clinical response at weeks 4 and
12, respectively. The ACCENT I study conducted
in CD patients treated with 5 mg/kg infliximab
found a response rate of 58% at week 2 and 50% at
week 30. In our study the rate of clinical response
at week 8 for CD patients treated with Smg/kg
infliximab was 82.9% .

In the current study, there were only 4 CD
patients treated with adalimumab. Two of the 4
patients (50%) had a clinical response at week 8
which was comparable with the results from the
CLASSIC I and II trials, where 56% of CD pa-
tients treated with adalimumab achieved clinical
response at week 4 (defined as a decrease from
baseline in the CDALI score of 70 points). In the
CLASSIC II trial, this response at week 8 was
maintained in 90% of those patients.

All 10 patients with UC in the current study
were treated with Smg/kg infliximab and showed
a response rate of 80% at week 8. Comparably,
ACT 1 and ACT 2 studies showed response rates
at week 8 of 69% and 64%, respectively, in UC
patients treated with the same infliximab dose.

We defined clinical response as the primary
endpoint even though the STRIDE panel recom-
mends both clinical and endoscopic remission as
therapeutic goals in IBD trials [21, 22]. However,
since we did not have alternative medical thera-
pies to offer, clinical response was selected and
regarded as a realistic achievable goal.

The ratio of CD to UC patients in our study
was 33 to 10. This is not in line with the ratio
of IBD diagnoses that we encounter in our daily
practice (nor in line with ratio of diagnoses at our
IBD database) but since patients with severe UC
have the option of surgery as “definitive treat-
ment”, biologic therapy was more often offered
to patients with severe CD.

Although treatment with biologic thera-
py for IBD started in North Macedonia almost
two decades ago this is the first study assessing
the efficacy of anti-TNF medications in North
Macedonia. In 2004, a patient with CD was first
treated with infliximab, within a research study
performed at the Clinic of Gastroenterology and
Hepatology in Skopje. In 2008, the first patient
with UC was treated with infliximab. The Clinic
of Gastroenterology and Hepatology in Skopje is
a referral center for patients with IBD from the
region and provides care for approximately 1,500
IBD patients (as of December 2022 our database
includes 642 CD and 923 UC patients.). Unfortu-
nately, due to limited supply, it was not possible to
utilize biologic therapy on a consistent basis until
2019. In this period, the majority of our patients
were treated with conventional therapies and/or
surgery, whereas biologic therapy was available
only for patients able to cover related expenses
on their own or had private health insurance. This
resulted in limited literature from our institution
on this topic that includes case reports. Studies
with biologics, however, could not be conducted
due to the small number of treated patients.

Despite these difficulties, the availability of
biologic therapies at the Clinic of Gastroenterol-
ogy and Hepatology has significantly improved
since 2019.

The introduction of anti TNF-alpha medica-
tions enabled us to achieve a clinical response in a
significant proportion of our IBD patients, reduce
the use of glucocorticoids, and likely improve
overall outcomes in these patients. However, due
to expected loss of response to anti-TNF therapy
in some of these patients (the rate of secondary
non-responders to anti-TNF therapy within one
year is reported at 30-40%) [23, 24] a further in-
crease in the spectrum of modern therapies avail-
able at our Clinic will be crucial to increase pa-
tients’ chances of having a better and steroid-free
control of their disease.

CONCLUSION

In summary, this study shows that in pa-
tients with moderate to severe CD and UC, who
inadequately responded to conventional therapy,
initiation of anti TNF-alpha medications achieved
satisfying rates of clinical response with an ex-
cellent safety profile. Our results are comparable
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with reported effectiveness and safety of anti-TNF
therapy from large, multicenter, randomized-con-
trolled studies. Continued follow-up of studied pa-
tient group will allow evaluation of the longer-term
effects and safety profile of anti TNF-alpha ther-
apy, when utilized as maintenance treatment for

patients with IBD.
REFERENCES
1. Knights D, Lassen KG, Xavier RJ. Advances in

10.

11.

inflammatory bowel disease pathogenesis: link-
ing host genetics and the microbiome. Gut. 2013
Oct;62(10):1505-10.

Conrad MA, Kelsen JR. The Treatment of Pedi-
atric Inflammatory Bowel Disease with Biolog-
ic Therapies. Curr Gastroenterol Rep. 2020 Jun
15;22(8):36.

Danese S, Fiocchi C. Ulcerative colitis. N Engl J
Med. 2011;365:1713-1725.

Ordas I, Eckmann L, Talamini M, Baumgart DC,
Sandborn WIJ. Ulcerative colitis. Lancet. 2012
Nov 3;380(9853):1606-19.

Parameswaran N, Patial S. Tumor necrosis fac-
tor-alpha signaling in macrophages. Crit Rev Eu-
karyot Gene Expr. 2010;20:87-103.

Iacomino G, Rotondi Aufiero V, lannaccone N,
Melina R, Giardullo N, De Chiara G et al. IBD:
Role of intestinal compartments in the mucosal
immune response. Immunobiology. 2019:151849
Sands BE, Kaplan GG. The role of TNF alpha
in ulcerative colitis. J Clin Pharmacol. 2007
Aug;47(8):930-41.

van Deventer SJ. Review article: targeting TNF
alpha as a key cytokine in the inflammatory pro-
cesses of Crohn's disease--the mechanisms of
action of infliximab. Aliment Pharmacol Ther.
1999 Sep;13 Suppl 4:3-8; discussion 38.

Targan SR, Hanauer SB, van Deventer SJ, May-
er L, Present DH, Braakman T, DeWoody KL,
Schaible TF, Rutgeerts PJ. A short-term study of
chimeric monoclonal antibody cA2 to tumor ne-
crosis factor alpha for Crohn's disease. Crohn's
Disease cA2 Study Group. N Engl J Med. 1997
Oct 9;337(15):1029-35.

Hanauer SB, Feagan BG, Lichtenstein GR, May-
er LF, Schreiber S, Colombel JF, Rachmilewitz
D, Wolf DC, Olson A, Bao W, Rutgeerts P; AC-
CENT I Study Group. Maintenance infliximab
for Crohn's disease: the ACCENT I randomised
trial. Lancet. 2002 May 4:;359(9317):1541-9.
doi: 10.1016/S0140-6736(02)08512-4. PMID:
12047962.

Sands BE, Anderson FH, Bernstein CN, Chey
WY, Feagan BG, Fedorak RN, Kamm MA,

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Korzenik JR, Lashner BA, Onken JE, Rachmile-
witz D, Rutgeerts P, Wild G, Wolf DC, Marst-
ers PA, Travers SB, Blank MA, van Deventer
SJ. Infliximab maintenance therapy for fistuliz-
ing Crohn's disease. N Engl J Med. 2004 Feb
26;350(9):876-85.

Rutgeerts P, Sandborn WIJ, Feagan BG, et
al. Infliximab for induction and mainte-
nance therapy for ulcerative colitis. N Engl J
Med. 2005;353:2462-2476.

Baert F, Noman M, Vermeire S.et al Influence
of immunogenicity on the long-term effica-
cy of infliximab in Crohn's disease. N Engl J
Med 2003348601-608.

Hanauer S B, Wagner C L, Bala M.et al Inci-
dence and importance of antibody responses to
infliximab after maintenance or episodic treat-
ment in Crohn's disease. Clin Gastroenterol
Hepatol 20042542-553.

Cheifetz A, Smedley M, Martin S.et al The inci-
dence and management of infusion reactions to
infliximab: a large center experience. Am J Gas-
troenerol 2003981315-1324.

Hanauer S, Rutgeerts P, Targan S.et al Delayed
hypersensitivity to infliximab (Remicade) re-in-
fusion after a 2—4 year interval without treatment
[abstract]. Gastroenterology 1999116A731
Kothari MM, Nguyen DL, Parekh NK. Strategies
for overcoming anti-tumor necrosis factor drug
antibodies in inflammatory bowel disease: Case
series and review of literature. World J Gastroin-
test Pharmacol Ther. 2017 Aug 6;8(3):155-161.
Hanauer SB, Sandborn W1J, Rutgeerts P, Fedorak
RN, Lukas M, MaclIntosh D, Panaccione R, Wolf
D, Pollack P. Human anti-tumor necrosis factor
monoclonal antibody (adalimumab) in Crohn's
disease: the CLASSIC-I trial. Gastroenterology.
2006 Feb;130(2):323-33;

Sandborn WJ, Hanauer SB, Rutgeerts P, Fe-
dorak RN, Lukas M, Maclntosh DG, Panacci-
one R, Wolf D, Kent JD, Bittle B, Li J, Pollack
PF. Adalimumab for maintenance treatment of
Crohn's disease: results of the CLASSIC II trial.
Gut. 2007 Sep;56(9):1232-9.

Sandborn WIJ, van Assche G, Reinisch W, Co-
lombel JF, D'Haens G, Wolf DC, Kron M, Tighe
MB, Lazar A, Thakkar RB. Adalimumab induces
and maintains clinical remission in patients with
moderate-to-severe ulcerative colitis. Gastroen-
terology. 2012 Feb;142(2):257-65.
Peyrin-Biroulet L, Sandborn W, Sands BE, Rein-
isch W, Bemelman W, Bryant RV, D'Haens G,
Dotan I, Dubinsky M, Feagan B, Fiorino G, Ge-
arry R, Krishnareddy S, Lakatos PL, Loftus EV
Jr, Marteau P, Munkholm P, Murdoch TB, Ordas
I, Panaccione R, Riddell RH, Ruel J, Rubin DT,
Samaan M, Siegel CA, Silverberg MS, Stoker
J, Schreiber S, Travis S, Van Assche G, Danese



46

Gjorgi Deriban et al.

22.

S, Panes J, Bouguen G, O'Donnell S, Pariente
B, Winer S, Hanauer S, Colombel JF. Selecting
Therapeutic Targets in Inflammatory Bowel Dis-
ease (STRIDE): Determining Therapeutic Goals
for Treat-to-Target. Am J Gastroenterol. 2015
Sep;110(9):1324-38.

Turner D, Ricciuto A, Lewis A, D'Amico F, Dha-
liwal J, Griffiths AM, Bettenworth D, Sandborn
WI, Sands BE, Reinisch W, Schélmerich J, Be-
melman W, Danese S, Mary JY, Rubin D, Co-
lombel JF, Peyrin-Biroulet L, Dotan I, Abreu
MT, Dignass A; International Organization for
the Study of IBD. STRIDE-II: An Update on
the Selecting Therapeutic Targets in Inflamma-
tory Bowel Disease (STRIDE) Initiative of the
International Organization for the Study of IBD

Pe3ume

23.

24.

(IOIBD): Determining Therapeutic Goals for
Treat-to-Target strategies in IBD. Gastroenterol-
ogy. 2021 Apr;160(5):1570-1583.

Papamichael K, Gils A, Rutgeerts P et al.. Role
for therapeutic drug monitoring during induction
therapy with TNF antagonists in IBD: evolution
in the definition and management of primary non-
response. Inflamm Bowel Dis 2015;21:182-97.
Singh S, George J, Boland BS, Vande Casteele
N, Sandborn WJ. Primary Non-Response to Tu-
mor Necrosis Factor Antagonists is Associated
with Inferior Response to Second-line Biologics
in Patients with Inflammatory Bowel Diseases: A
Systematic Review and Meta-analysis. J Crohns
Colitis. 2018 May 25;12(6):635-643.

BUOJIOIIKA TEPAIINJA KAJ BOCITAJIMTEJIHU HPEBHU 3ABOJIYBAIbA —
PE3VJIITATHU O EAMHIYEH TEPHUUEPEH 3IPABCTBEH HEHTAP BO PC MAKEJIOHHUJA

Topru depudan', Jaduna Huxosoa', ®anu JIuuocka!, Emuiauja TpnueBcka HukosnoBckal,
Baagumup Anapeeckn', Kaauna Crapaenosa', Biagumup Cepadumocku’

! VHuMBep3uTEeTCKA KIIMHUKA 3a TacTpOCHTEepoxenaroioruja, Meauruucku dakynrer, Yausepsurer Cs.

Kupun u Meronuj, 1000 Cxomje, PC Makenonuja

2 MakenoHcKa akajeMuja Ha Haykute U ymetHoctute, Ckorje, PC Makenonuja

MennkaMeHTO3HHOT TPETMaH Ha BOCIATUTETHUTE IpeBHU 3a0omyBama (BII3) ondaka koHBeH-
[MoHaJHA M OWOJIomKa Tepamnuja. brosomkara Tepamnyja mopaad BUCOKaTa IIeHa Ha YHHEHE He Oerre
JIoCTarHa 3a ocurypeHunute Ha GoHmoT 3a 37paBcTBeHO ocurypyBame (P30) na PC Makenonuja cé 10
2019 romuua. Ox 2019 ronnaa YHUBEp3UTETCKATA KIIMHUKA 332 TACTPOCHTEPOXEIATOIOTH]a TTOYHA 1 TH
nexyBa naruenTute co B3 co 6nomomka tepanmja Ha ToBap Ha @30, co mITO OMOIOIITKATa Teparija CTaHa
JIOCTAaITHA 32 TONMIUPOK KPYT MarueHTu. |’ n nmpukakyBame MpBUTE pe3yATaTy Of HalllaTa MpOCIeKTHBHA
CTyIHja co OMOJIONTKA Tepanwuja Kaj marueHTa co BII3. ®okycoT Ha cTyaujaTa € mpolieHa Ha TepaluCKu-
ot oaroBop Ha aHTH TNF-alpha nmexkoBute kaj marmenTtu co BII3 u mpeTxoaeH HeanekBaTeH OATOBOP Ha

KOHBCHITMOHAITHA TEPAITHja.
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