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Abstract

Background and Aims: Filgotinib is a small molecule that selectively inhibits Janus kinase [JAK] type 1. It is already approved for the treatment
of rheumatoid arthritis and is being evaluated for the management of patients with moderate to severe ulcerative colitis [UC]. The purpose of
this review is to provide an overview of the currently available data on filgotinib and to define how to position this new drug in the treatment
algorithm of patients with UC.

Methods: The Pubmed, Embase and Scopus databases were searched up to June 25, 2021 in order to identify studies reporting efficacy and
safety data of filgotinib in patients with UC.

Results: Data from a phase Il study enrolling UC patients with moderate to severe disease show that filgotinib is effective with a reassuring
safety profile. Filgotinib treatment is not associated with a greater risk of thrombosis and herpes zoster infections compared to other JAK inhibi-
tors. However, animal studies reported impaired spermatogenesis and histopathological effects on male reproductive organs, making it neces-
sary to deepen this aspect in dedicated human studies.

Conclusions: Filgotinib is an effective and safe drug for treatment of both biologic-naive and biologic-experienced patients with moderate to

severe UC and may soon be available.
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1. Introduction

Ulcerative colitis [UC] is a chronic inflammatory bowel
disease [IBD] with a remitting and relapsing course.! In
the last few decades, the therapeutic options for patients
with UC have substantially increased with the introduc-
tion of biological therapies. Several drugs are currently
available including tumour necrosis factor [TNF] inhibi-
tors [golimumab, adalimumab and infliximab], integrin in-
hibitors [vedolizumab] and inhibitors of interleukin 12-23
[ustekinumab].? However, up to 30% of patients fail to re-
spond to initial therapy and roughly 50% lose response over
time, with 10% still requiring surgery.® Several efforts have
been made to develop new molecules and to address this un-
met medical need.* In 2018, tofacitinib, a small molecule, was
approved by the Food and Drug Administration [FDA] and
the European Medicines Agency [EMA] for the treatment of
UC.’ Tofacitinib is an oral drug and has a completely new
mechanism of action.® Unlike biologics that specifically block
a certain target, tofacitinib interferes with the janus kinase
[JAK]/signal transducer and activator of transcription [STAT]
pathways. JAKs comprise four intracellular tyrosine kinases
[JAK1, JAK2, JAK3 and TYK2] which regulate different
intracellular functions including inflammatory mechanisms.”*
They stimulate the activity of lymphocytes and cytokines and

the production of mucus and have a relevant role in haem-
atopoiesis and viral defence.” The inhibition of JAK allows
us to modulate different components of the inflammation at
the same time as contributing to a reduction of the inflam-
matory state.”® Tofacitinib inhibits JAK1 and JAK3 but at
high concentrations it also blocks JAK2 and TYK2 and can
be considered a pan-JAK inhibitor.” Phase III clinical trials
have proved the efficacy of tofacitinib in patients with mod-
erate to severe UC.”'> However, concerns about the safety
profile persist with regard to a reported increased risk of high
lipid concentrations, thromboembolic events and herpes zos-
ter infections.!>™" Interestingly, growing evidence shows that
JAK1 is the pathway most implicated in innate and adaptive
immune responses.'® On the other hand, JAK2 is related to
erythropoiesis and thrombopoiesis, JAK3 to lymphocyte pro-
liferation and immune homeostasis, while TYK2 is associated
with antiviral responses.'® It is therefore plausible that the
selective inhibition of JAK1 may be associated with an im-
proved safety profile and a reduced rate of adverse events.
This rationale led to the development of filgotinib, a selective
inhibitor of JAK1. Filgotinib proved to be effective for the
treatment of rheumatoid arthritis and is approved for this in-
dication.'” The efficacy and safety of filgotinib has also been
tested in the field of IBD.'®" The purpose of this review is to
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provide an overview of the available evidence on filgotinib in
patients with moderate to severe UC in order to better define
how to position this new small molecule into the therapeutic
algorithm of UC.

2. Review criteria

We searched the Pubmed, Embase and Scopus databases up
to June 25, 2021 in order to identify studies reporting effi-
cacy and safety data of filgotinib in patients with UC. The fol-
lowing search terms were used: ‘filgotinib’, ‘JAK inhibitors’,
‘anti-JAK, ‘selective JAKi’ combined with ‘ulcerative colitis’,
‘UC, ‘inflammatory bowel disease’ and ‘IBD’. Only articles
published in English were considered. Three authors [ED.,
S.D. and L.P.B.] independently reviewed titles and abstracts
to identify eligible studies. The full texts of the selected art-
icles were examined for inclusion, and relevant references in
their lists were hand searched to identify studies missed by the
electronic search. Abstracts and articles were included based
on their relevance.

3. Pharmacokinetics and pharmacodynamics

Filgotinib has a S5-fold higher potency of inhibiting JAK1
compared to JAK2, JAK3 and TYK2 and can be considered
a selective JAK1 blocker!” [Table 1]. Filgotinib is rapidly ab-
sorbed and its median peak plasma concentration [C__ ] is
reached 2-3 h after the drug dose.'” Its mean half-life is ap-
proximately 7 h.'” No difference in filgotinib concentrations
was found based on drug administration in combination with
high or low fat or fasting meals.!” Thus, food does not affect
filgotinib concentrations and the drug can be given with or
without food.!” Filgotinib binding to human plasma proteins
is low [55-59%] suggesting that this small molecule has no

Table 1. Pharmacokinetic and pharmacodynamic characteristics of filgotinib
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preferential distribution within blood cells.!” Filgotinib is pre-
dominantly metabolized by carboxylesterase 2 [CES2] and
CES1, in a non-CYP450-dependent fashion, leading to the
production of its active metabolite, GS-829845, with similar
JAK1 selectivity, which is approximately 10-fold less potent,
but a 16-20-fold higher exposure than the parent molecule.!”
Elimination of the drug is mainly urinary [85%], while a
small part is eliminated in the faeces [15%]."” No clinically
significant differences were detected in patients treated with
filgotinib or its metabolite based on bodyweight, gender, race
or age.'”” Furthermore, the pharmacokinetics of filgotinib
was not changed in patients with mild renal disease (creatin-
ine clearance [CrCl] between 60 and <90 mL/min] or with
moderate liver disease [Child-Pugh B], while in subjects with
moderate [CrCl 30 to <60 mL/min] or severe [CrCl 15 to
<30 mL/min] renal disease an increased drug concentration
was detected [< 2-fold and 2.2-fold increase, respectively],
and therefore a lower dose [100 mg] is recommended for
this group of patients.'” The effects of the drug on patients
with end-stage renal disease [CrCl <15 mL/min] and severe
hepatic impairment [Child-Pugh C] have not been studied,
while both filgotinib and its metabolite have not been asso-
ciated with prolongation of the corrected QT interval.!”?
Regarding the interactions between filgotinib and other mol-
ecules, it should be emphasized that filgotinib does not signifi-
cantly inhibit or induce cytochrome P450 [CYP] enzymes or
UDP-glucuronosyltransferases, which are generally involved
in drug interactions, suggesting a low risk of interaction with
other drugs.?'->*

4. Efficacy and safety in UC

The efficacy and safety of filgotinib were tested in a ran-
domized, double-blind phase 2b/3 study [SELECTION trial]

Administration route

JAK selectivity

Median peak plasma concentration
Half-life

Correlation with food

Binding to human plasma proteins
Metabolization

Metabolite

Urinary elimination
Faecal elimination

Renal impairment

e CrCl between 60 and <90 mL/min
e CrCl 30 to <60 mL/min
e CrCl 15 to <30 mL/min
e CrCl <15 mL/min
Liver disease

e Child-Pugh A

e Child-Pugh B

e Child-Pugh C
Bodyweight

Gender

Race

Immunogenicity

Oral

JAK 1

2-3 h

7h

Food does not affect filgotinib concentrations
55-59%

Carboxylesterase 2 and carboxylesterase 1
GS-829845

85%
15%

No dose adjustment

Adjustment to filgotinib 100 mg per day
Adjustment to filgotinib 100 mg per day
Not known

No dose adjustment
No dose adjustment
Not known

No dose adjustment
No dose adjustment
No dose adjustment

None

CrCl: creatinine clearance.



Positioning Filgotinib in the Treatment Algorithm of Moderate to Severe UC 837

enrolling patients with moderately to severely active UC.%”
The trial consisted of two induction studies and one main-
tenance study. In the induction study, both biologically naive
patients and those who had previously failed biologic therapy
were eligible. In total, 659 biologic-naive and 689 biologic-
experienced patients [of whom 43.1% had experienced
failure of both a TNF antagonist and vedolizumab] were
included and randomized 2:2:1 into three groups [filgotinib
200 mg daily, filgotinib 100 mg daily or placebo].?” The pri-
mary endpoint was clinical remission at week 10, defined as
Mayo endoscopic subscore < 1, rectal bleeding subscore = 0,
and > 1-point decrease in stool frequency subscore from base-
line to achieve a subscore < 1. Clinical remission at week 10
was achieved in a significantly higher proportion of biologic-
naive [26.1% vs 15.3%, p = 0.0157] and biologic-experienced
[11.5% vs 4.2%, p = 0.0103] subjects treated with filgotinib
200 mg compared with placebo. Additionally, a higher rate
of Mayo clinic score remission [defined as a total MCS <2
with no single subscore >1], endoscopic remission [Mayo
endoscopic subscore = 0] and histological remission [no neu-
trophils in the lamina propria or epithelium, no crypt destruc-
tion, erosion, ulceration or granulation tissue using Geboes
Index| at week 10 were detected in biologic-naive [24.5%
vs 12.4%, p = 0.0053; 12.2% vs 3.6%, p = 0.0047; 35.1%
vs 16.1%, p < 0.0001] and biologic-experienced [9.5% vs
4.2%, p > 0.05; 3.4% vs 2.1%, p > 0.05; 19.8% vs 8.5%,
p > 0.05] patients treated with filgotinib 200 mg compared
with placebo. Interestingly, the rate of adverse events was
similar between the filgotinib 200 and 100 mg groups and
placebo arm [53.6% and 50.4% vs 56.3%]. Similarly, no dif-
ference in the rate of serious adverse events [4.3% and 5.0%
vs 4.7%] and serious infections [0.6% and 1.1% vs 1.1%]
was found. Herpes zoster infections occurred in four patients
(one in the filgotinib 100 mg group [0.2%] and three in the
filgotinib 200 mg group [0.6%]), while only one case of pul-
monary embolism was detected in the filgotinib 200 mg arm
[0.2%]. Patients who achieved clinical remission or clinical
response after 10 weeks were included in the maintenance
study. Subjects treated with filgotinib during the induction
phase were rerandomized 2:1 to induction filgotinib dose or
placebo, while patients previously randomized to placebo
continued placebo. The primary endpoint was clinical remis-
sion at week 58 defined as Mayo endoscopic subscore < 1,
rectal bleeding subscore = 0 and > 1-point decrease in stool
frequency from induction baseline to achieve a subscore <
1. Finally, 664 patients were included in the maintenance study.
Clinical remission occurred in a significantly higher propor-
tion in the filgotinib 200 and 100 mg arms than in the placebo
groups [37.2% and 23.8% vs 11.2% and 13.5%, p < 0.025
for both comparisons]. Filgotinib 200 mg was associated
with a significant higher rate of endoscopic [15.6% vs 6.1%,
p < 0.025] and histological [38.2% vs 13.3%, p < 0.025]
remission compared with placebo. Similarly, a numerically
higher proportion of subjects in the filgotinib 100 mg group
achieved endoscopic [13.4% vs 7.9%, p > 0.05] and histo-
logical [27.9% vs 18.0%, p > 0.05] remission compared with
placebo. Interestingly, a higher percentage of Mayo clinic
score remission was found in the filgotinib 200 mg group
compared to placebo as early as week 4 in both biologic-naive
[30.6% vs 16.8%, p = 0.0035] and biologic-experienced pa-
tients [21.0% vs 7.7%, p = 0.0005].28 This improvement re-
mained stable over time throughout the maintenance phase.?
Moreover, greater improvements from baseline in quality of

life based on the 36-item short form survey 36 [SF-36] score
were experienced in both biologic-naive and biologic-exposed
patients treated with the experimental drug compared with
placebo both after 10 weeks of induction therapy and after
58 weeks of maintenance therapy.?” No significant differ-
ence in the incidence of adverse events [60.3% and 66.8% vs
61.3%, p > 0.05] and serious adverse events [4.5% and 4.5%
vs 4.3%, p > 0.05] was found. No venous thromboses or pul-
monary embolisms were diagnosed in filgotinib-treated pa-
tients and the incidence of herpes zoster was very low [<1%].
Importantly, two subjects on filgotinib 200 mg died, but the
causes were unrelated to the experimental drug according to
the investigators’ opinion. Data from the filgotinib UC pro-
gramme were recently reported including 1069 patients ex-
posed to filgotinib in induction, maintenance and long-term
extension [LTE] studies and 279 subjects treated with pla-
cebo in the induction phase.®® Similar rates of herpes zoster
infections [0.3 exposure-adjusted event rates per 100 patient-
years vs 0.3 and 1.8], venous thrombosis [0.9 vs 0.0 and 0.2]
and serious infections [2.2 vs 3.5 and 2.2] occurred among
patients receiving placebo, filgotinib 100 mg or filgotinib
200 mg, highlighting its adequate safety profile.

5. Safety in other immune-mediated
inflammatory disorders

Most of the literature evidence on filgotinib comes from
rheumatological studies. In the EQUATOR trial, a random-
ized, double-blind, placebo-controlled phase 2 trial enrolling
adult patients with active moderate-to-severe psoriatic arth-
ritis, no significant difference in the rate of treatment-emergent
adverse events [57% vs 59%] and serious adverse events [2%
vs 2% ] was detected between filgotinib and placebo during the
study period.>' Nasopharyngitis and headache were the most
frequent adverse events. Similarly, the same proportion of ad-
verse events were found in patients with ankylosing spondyl-
itis after being randomized to take filgotinib or placebo [31%
vs 31%].3* Nasopharyngitis was the most frequent adverse
event, while no cases of herpes zoster infection or neoplasia
were reported. One case of non-serious deep vein thrombosis
occurred in a 53-year-old patient with a factor V Leiden mu-
tation receiving filgotinib therapy. Several studies investigated
the safety of filgotinib in patients with rheumatoid arth-
ritis.333-3¢ DARWIN I was a 24-week phase IIb randomized
clinical trial that evaluated the efficacy and safety of different
doses of filgotinib [once or twice-daily 50, 100 or 200 mg] as
add-on treatment to methotrexate in 594 patients with ac-
tive rheumatoid arthritis.?® At the end of the 24-week study,
similar proportions of adverse events were found between
patients in the placebo group or once-twice-daily filgotinib
50, 100 or 200 mg groups [57.1% vs 52.4%, 43.5% and
58.1% or 53.6%, 54.1% and 53.6%]. Eleven subjects treated
with filgotinib experienced serious adverse events compared
with four in the placebo group [1.3% vs 7.1%] including
one potentially drug-related death from pneumonia and sep-
tic shock, two major cardiovascular events, and five herpes
zoster infections. The DARWIN II trial assessed the efficacy
and safety of filgotinib monotherapy in 283 patients with
rheumatoid arthritis.’* No significant difference in the rate
of adverse events was found between placebo and filgotinib
50, 100 or 200 mg at week 12 [38.9% vs 40.3%, 32.9%
and 43.5% respectively]. Severe adverse events occurred in
eight patients in the experimental group at the end of the
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follow up (two filgotinib 50 mg-treated patients [3.5%], two
filgotinib 100 mg-treated patients [2.9%] and three filgotinib
200 mg-treated patients [4.3%]). No deaths occurred after
24 weeks. Additionally, a case of herpes zoster infection was
recorded in a patient treated with JAK inhibitor. Data from
phase III studies on filgotinib in rheumatoid arthritis [FINCH
I, IT and III] revealed that nasopharyngitis was the most fre-
quent adverse event. In the FINCH I trial, patients were ran-
domized to filgotinib 100 mg, filgotinib 200 mg, active com-
parator [adalimumab] or placebo.’® There was no difference
in the rate of serious adverse events between the study arms
[4.2% in the placebo arm, 4.3% in the adalimumab arm, and
4.4% and 5.0% in the filgotinib 200 mg and 100 mg arms
respectively]. Herpes zoster infections were diagnosed in four
patients treated with filgotinib [two in the 100 mg arm and
2 in the 200 mg arm], while one case of major cardiovascu-
lar events and neoplasia was found in the low-dose filgotinib
group and one case of deep vein thrombosis in the higher
dose group. In FINCH II, subjects were exposed to filgotinib
100 or 200 mg or placebo.’” Four cases of uncomplicated
herpes zoster, one retinal vein occlusion and two major car-
diovascular events were detected. Finally, in FINCH III, pa-
tients were randomized into four groups: filgotinib 100 mg
+ methotrexate, filgotinib 200 mg + methotrexate, filgotinib
200 mg alone and methotrexate alone.’* Adverse events of
particular interest in the filgotinib monotherapy group were
one case of herpes zoster infection and one major cardiovas-
cular event, while neither thrombotic events nor tumours or
deaths were reported. Importantly, safety analyses from an
open-label extension study of phase 2 rheumatoid arthritis
programmes showed that exposure-adjusted incidence rates
of treatment-emergent adverse events [TEAEs] and serious
TEAEs per 100 patient years of exposure were 24.6 and 3.1
in the filgotinib + methotrexate group and 25.8 and 4.3 in the
filgotinib monotherapy group, respectively.’® The FITZROY
was a randomized, double-blind, placebo-controlled phase 2
trial that investigated the efficacy and safety of filgotinib in
174 patients with moderate-to-severe Crohn’s disease [Table
2]."% The study consisted of two phases. Initially, patients
were randomized [3:1] to filgotinib 200 mg or placebo for
10 weeks. Then, patients were divided into three arms based
on the clinical response: filgotinib 200 mg, filgotinib 100 mg
or placebo for an additional 10 weeks. In the pooled ana-
lysis, the proportion of TEAEs and serious TEAEs was similar
between the filgotinib and placebo groups [75% and 9% vs
67% and 4% respectively], including an increase in levels of
high-density lipoprotein [HDL] cholesterol and low-density
lipoprotein [LDL] cholesterol [11% and 12% vs 4% and
13%]. Interestingly, a numerically higher proportion of ser-
ious infections was reported in the pooled filgotinib group
than in placebo-treated patients [3% vs 0%], while only one
case of herpes zoster infection was found in the filgotinib arm.
Importantly, animal studies reported that some male subjects
treated with filgotinib had minimal to moderate testicular at-
rophy/degeneration in the epididymis.'” The FDA recently re-
quested data to investigate whether filgotinib has an impact
on sperm parameters.’’ A randomized phase II trial in UC
patients [NCT03201445] is currently evaluating the testicu-
lar safety profile of filgotinib. Another study [MANTA-Ray]|
recently provided preliminary data about male reproductive
safety in filgotinib-treated patients with active rheumatoid
arthritis, psoriatic arthritis, ankylosing spondylitis and non-
radiographic axial spondyloarthritis. Of note, 8.3% of pa-
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tients on placebo and 6.7% of patients on filgotinib had a
50% or more decline in sperm concentration at week 13 and
no new safety findings were identified.*

6. Positioning filgotinib in UC

In recent decades, the leitmotif of pharmacological re-
search has been the need for effective but at the same time
safe drugs. The development of JAK inhibitors represents a
revolution in the treatment of patients with UC. Filgotinib
is an innovative drug and could represent a valid alternative
to currently available molecules. It has a rapid mechanism
of action and oral administration is generally well accepted
by patients.'” However, it remains to be determined where
to position this drug in the therapeutic algorithm of UC pa-
tients and what advantage filgotinib can offer over currently
approved drugs. To date, a specific and validated algorithm
for the management of patients with moderate to severe UC
is not available. It is important to underline that the posi-
tioning of filgotinib in rheumatology is much clearer. In fact,
in rheumatoid arthritis, JAK inhibitors are commonly used
after failure of conventional disease-modifying antirheumatic
drugs [DMARDs] [e.g. methotrexate, leflunomide, sulfasala-
zine and hydroxychloroquine].*! JAK inhibitors can be added
to conventional therapy in case of poor prognostic factors or
be used to replace traditional therapy if there are no risk fac-
tors.*' In patients with UC, on the other hand, there is little
evidence on this topic. This can be explained by the lack of
head-to-head trials that provide a direct comparison between
drugs. In the absence of a commonly accepted therapeutic
strategy, it is likely that therapeutic decisions will be increas-
ingly individualized and tailored according to the patient’s
characteristics [Figure 1]. In elderly subjects or those with
a previous history of malignancy, the use of vedolizumab, a
drug with a selective gut mechanism, may be preferred for its
safety profile. Conversely, the benefit of anti-integrin in those
with extraintestinal manifestations [e.g. joint symptoms] is
unclear.*? In this context, TNF alpha inhibitors, ustekinumab
or JAK inhibitors may be indicated. JAK inhibitors are not
recommended during pregnancy as they are associated with
a risk of teratogenicity.*® On the other hand, TNF blockers
are commonly used during pregnancy and the first efficacy
and safety data of vedolizumab and ustekinumab in preg-
nant women have been reported.** The rapidity of action of
filgotinib could justify its choice given that as early as from
4 weeks of treatment it is associated with significant clinical
improvements leading to a better quality of life. The lack of
immunogenicity is another point in favour of filgotinib, as
unlike biological drugs its efficacy is not affected by drug
concentration and the development of anti-drug antibodies.
Of note, patient preference is another variable to consider
in the therapeutic decision-making process. Most UC pa-
tients are young of working age so infusion medications
may be challenging and limit their quality of life.* Some pa-
tients are afraid of needles, hindering the use of subcutane-
ous drugs.”” The use of oral drugs could reduce the indirect
treatment costs as it could reduce hospital admissions and
overcrowding by preventing the risks of viral infection in the
current global pandemic context. Finally, filgotinib could be
used in both biologic-naive and biologic-exposed patients. It
could represent a valid alternative to tofacitinib, particularly
in those who have an increased thromboembolic or infectious
risk [Figure 2]. Filgotinib could be used in steroid-resistant
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| MODERATE-TO-SEVERE UC |

|
ANTI-TNF | | VEDOLIZUMAB | | USTEKINUMAB | | TOFACITINIB | || FILGOTINIB ||
| |
- Biologics naive @ - Biologics naive @ - Biologics naive @ - Biologics naive @ |- Biologics naive @ 1
- Biologics experienced @ - Biologics experienced @ - Biologics experienced @ - Biologics experienced @ I Biologics experienced @ :
|
- Arthropathy @ - Elderly (age >65) @ - Arthropathy @ - Arthropathy @ | - Arthropathy @ 1
|
- Dermatological diseases @ - Oncological history @ - Elderly (age > 65) @ : I
- Pregnancy V) - Dermatological diseases (+/} 1 |
© © | |
| |
- Elderly (age >65) - Arthropathy - Oncological history - Thromboembolic disease (! )] - Oncological history |
1 |
- Oncological history - Oncological history |- Elderly (age >75) 1
1 1
1 |

- Elderly (age >65) - Pregnancy @

- Pregnancy

- Herpes Zoster

@ Indicated

Use with caution

@ Contraindicated

Figure 1. Proposed algorithm for a tailored therapy with biologic agents or small molecules in moderate-to-severe UC. UC: ulcerative colitis; TNF:
tumour necrosis factor. Dashed line: currently under investigation.

Oral administration

Effective in biologic-
experienced
patients

Cost-saving of
infusion suite visits

Experience in
rheumatoid

FILGOTINIB ..
arthritis

Reassuring safety

profile

Figure 2. Advantages of filgotinib use in patients with moderate to severe ulcerative colitis.

and steroid-dependent patients or those unresponsive to im-  induce disease remission and the questionable handling of im-
munosuppressive drugs. To date, comparative data between munosuppressants, which require periodic biochemical tests
immunosuppressants and small molecules are not available and have been associated with an increased risk of haemato-

but anti-JAK agents may be preferred due to their ability to  logical disorders and malignancies.*-
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7. Filgotinib vs other JAK inhibitors

Most of the data comparing JAK inhibitors come from
rheumatoid arthritis studies. A network meta-analysis
including five randomized clinical trials with over 1500 pa-
tients with rheumatoid arthritis compared the efficacy and
safety data of tofacitinib, baricitinib, upadacitinib, filgotinib
and peficitinib as monotherapy.’! All the small molecules
proved to be effective.’! Interestingly, peficitinib had the
highest probability of being the most effective drug, fol-
lowed by filgotinib and then by tofacitinib, upadacitinib and
baricitinib. No significant differences in the adverse event rate
were recorded.’' Sung and Lee investigated the efficacy and
safety of tofacitinib, baricitinib, upadacitinib and filgotinib
in disease-modifying antirheumatic drug-naive patients with
rheumatoid arthritis.’> Patients treated with tofacitinib § mg
had the highest probability of achieving the American College
of Rheumatology 50 and American College of Rheumatology
70 response rates, while adverse events occurred in a simi-
lar percentage among the study arms. Another network
meta-analysis of four randomized trials comprising more
than 5000 patients with rheumatoid arthritis with inad-
equate responses to methotrexate evaluated the efficacy and
safety of tofacitinib, baricitinib, upadacitinib, filgotinib and
adalimumab.’? Baricitinib and upadacitinib showed the best
efficacy data based on the American College of Rheumatology
20% [ACR20] response rate, while filgotinib was associated
with the lowest probability of developing herpes zoster infec-
tions according to the surface under the cumulative ranking
curve [SUCRA].* Similarly, a meta-analysis by Lee and col-
leagues reported that tofacitinib 5 mg and filgotinib 200 mg
were associated with a significantly lower serious adverse
event rate than upadacitinib 15 mg in subjects refractory to
biologic disease-modifying antirheumatic drugs (odds ratios
[OD] 0.02, 95% confidence interval [CI] 0.00-0.30, and
OD 0.08, 95% CI 0.00-0.93, respectively).’* A recent meta-
analysis including patients with immune-mediated inflamma-
tory disorders revealed that JAK inhibitors were associated
with an increased risk of herpes zoster infection.** In particu-
lar, tofacitinib [a JAK1 and JAK3 inhibitor] and baricitinib
[a JAK1 and JAK2 inhibitor] led to a greater risk of herpes
zoster infections (relative risk [RR] 1.50, CI 95% 0.76-2.96,
and RR 2.05, 95% CI 0.99-4.24] compared to filgotinib [RR
1.28, 95% CI 0.32-5.07] suggesting that the selectivity of
filgotinib for JAK1 may account for the reduced risk of in-
fections. In addition, most diagnosed herpes zoster infections
were mild to moderate in severity. However, it must be em-
phasized that further studies are needed to confirm the link
between drug selectivity and safety. Furthermore, the drug se-
lectivity is lost with the dose increase.” To overcome this limi-
tation, patients who are candidates for JAK inhibitor therapy
should be vaccinated for herpes zoster before starting ther-
apy in order to minimize the risk of infection.’>"” Finally, an
increased risk of thromboembolic events has been recorded
in rheumatoid arthritis patients with cardiovascular risk fac-
tors who are undergoing tofacitinib therapy.’® Following this
finding, the regulatory activities of the FDA launched a warn-
ing stressing the need to evaluate the risks and benefits of
tofacitinib in patients with high thrombotic risk and imposing
the use of the lowest drug dosage available in this setting.’®
As noted above, few cases of pulmonary thromboembolism
have also been reported in patients treated with filgotinib, but
whether this is a drug class adverse event or due to inhibition

of a specific pathway is not yet known and needs to be con-
firmed in the long term.

8. Discussion

Treatment scenarios for UC patients are rapidly expanding.
The need for safer drugs has led to the development of select-
ive drugs in order to reduce the occurrence of side effects. In
addition, increasing attention is given to the rapidity of action
of the drug and to the administration route, aiming at pro-
viding a benefit in the shortest time and improving the qual-
ity of life of patients. Filgotinib is a second-generation JAK
inhibitor, which is administered orally and has a rapid mech-
anism of action. Pending long-term data, the available safety
and efficacy data of filgotinib are reassuring. Thus, filgotinib,
as well as other selective JAK inhibitors, could hopefully rep-
resent an evolution towards rapid and effective oral therapies
with an improved safety profile. The ever-increasing number
of available drugs underlines the need for head-to-head trials
that directly compare the efficacy and safety of two differ-
ent molecules in order to clarify which is the best option for
the patient. In this context, it is likely that therapeutic deci-
sions will be progressively personalized and tailored based
on the patient’s clinical characteristics. Soon, the combin-
ation of multiple molecules acting on different inflammatory
pathways could become more common. Some case series re-
porting the use of combination therapies between biologics
and small molecules show that this approach is feasible in
the IBD field.**%® On the other hand, there is no evidence
regarding the association of multiple oral small molecules.
More data could come from the development of national
and international registries as occurred in rheumatology, es-
pecially for patients with rheumatoid arthritis, allowing for a
greater understanding of the disease.®! A recent initiative by
the European Crohn’s and Colitis Organization [ECCO] was
the creation of The United Registries for Clinical Assessment
and Research [UR-CARE] platform, which is an online inter-
national registry designed to collect IBD patients’ records.®?
The development of large national and international regis-
tries including patients with similar characteristics could be
essential to improve knowledge about IBD and define the
best management of patients. Another relevant aspect to
consider is the price of the drug along with economic issues.
The median price for each patient per year after filgotinib
treatment is estimated at £10 508 based on the list price.®?
The exact cost for the annual treatment of a patient with UC
is not yet known, but much will also depend on national re-
imbursement policies. In fact, national reimbursements will
determine a different cost from country to country and could
justify a country-specific positioning of filgotinib based on
cost-effectiveness principles.

In conclusion, preliminary data show that filgotinib is an
effective and safe drug for treatment of both biologic-naive
and biologic-experienced patients with moderate to severe
UC and may soon be available. Although further studies are
needed for its approval by regulatory authorities, the prospect
of using a highly selective drug is attractive and could usher in
a new era based on individualized treatments.

Supplementary Data
Supplementary data are available at ECCO-JCC online.
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