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Infliximab, adalimumab, golimumab,
vedolizumab and tofacitinib in moderate
to severe ulcerative colitis: comparative
cost-effectiveness study in Poland

Pawel Petryszyn"=’, Pawel Ekk-Cierniakowski and Grzegorz Zurakowski

Abstract

Background: Current management of ulcerative colitis (UC) is aimed to treat active disease
and to maintain remission. For patients in whom conventional treatment is no longer
effective, biological or small molecule therapy may be an option. The aim was to assess the
cost-effectiveness of induction and maintenance treatment up to 1year of UC with infliximab
(IFX], adalimumab (ADAJ, golimumab, vedolizumab (VDZ) and tofacitinib (TFB) compared with
standard of care (SoC) in Poland.

Methods: A hybrid decision tree/Markov model was used to estimate the expected costs and
effects of four biologics, TFB and placebo in patients with the diagnosis of moderate to severe
UC who had an inadequate response, lost response, or were intolerant to a conventional
therapy. Prior exposure to anti-TNF was considered. At the beginning of the maintenance
phase, the decision to continue biological therapy was determined by the achievement of
response at the end of induction. Efficacy data were obtained from a network meta-analysis
using placebo as the common comparator. Costs were presented in 2018 Polish zloty (PLN])
and outcomes included quality-adjusted life-years (QALYs). The analysis was performed from
the Polish public payer’s perspective and lifetime horizon was set.

Results: In anti-TNF naive, IFX and VDZ were characterized by the most favourable incremental
cost-effectiveness ratios (ICURs) compared with SoC, PLN211,250.78 and PLN361,694.61/
QALY (€49,589.38 and €84,904.84/QALY), respectively. In anti-TNF-exposed population the most
effective treatment was TFB. Both ADA and VDZ were more effective than SoC; however, ICUR
values were much above the cost-effectiveness threshold. The incorporation of biosimilars
reversed the ranking of treatments in relation to the growing ICUR.

Conclusion: Although ICUR values for all biological therapies exceeded the acceptability
threshold in Poland, for anti-TNF-naive UC patients IFX and for anti-TNF-exposed UC patients
VDZ are currently the most cost-effective alternatives.
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Introduction

Ulcerative colitis (UC) is a chronic, idiopathic,
remitting and relapsing inflammatory bowel dis-
ease (IBD), usually affecting adults of 30—40 years
old and causing disability.! The incidence and
prevalence of UC has been increasing over time.?

The disease involves the rectum, and may extend
proximally in a contiguous pattern to affect the
left part of the colon or the entire colon. Patients
have abdominal cramps, urgency or tenesmus,
diarrhoea, rectal bleeding, fatigue and weight
loss, depending on the extent and severity of the
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disease.! Although progress has been made in the
overall disease management, no medical cure has
been discovered.? Treatment of UC is aimed at
resolving symptoms quickly (induction phase).
After achieving this, the long-term goal is to pre-
vent further flares (maintenance phase). Lifelong
medical treatment is required.! Currently, amino-
salicylates are the first-line therapy for induction
and maintenance of remission in active, mild to
moderate disease. In the absence of response, as in
moderate to severe UC, corticosteroids are started,
and when disease relapses on tapering steroids, it
becomes an indication for immunosuppresants.*

Until recently, surgery was the only remaining
choice for patients with chronic active disease
who failed standard treatment or when it was not
tolerated. Over the last decade, biological thera-
pies have significantly improved the care of UC
patients. Infliximab (IFX) was the first biologic
approved for moderate to severe disease, then,
two more tumour necrosis factor (TNF) antago-
nists, adalimumab (ADA) and golimumab (GOL),
and anti-integrin agent vedolizumab (VDZ)
received regulatory approval.> They have shown
good efficacy and safety profiles in various clinical
trials.b-14 Recently, tofacitinib (TFB), an oral
small molecule Janus kinase inhibitor, proved to
be more effective than placebo in the induction
and maintenance of remission in adults with
moderate to severe UC.15 This resulted in its reg-
ulatory approval first by the US Food and Drug
Administration and then by the European
Medicines Agency.

Although biologics and small molecules are able
to modify the natural history of the disease, one-
third of patients do not attain a primary response
and, among those who respond, up to a half lose
their response over time.!%17 With the anticipated
availability of several different biologics and small
molecules for management of moderate to severe
UC with variable efficacy and safety profiles,
acquiring comparative evidence to position them
in treatment course, as first-line (in anti-TNF-
naive patients) and second-line (in patients with
prior anti-TNF exposure), is important to inform
patient management decisions.!® On the other
hand, the use of biologics constitutes a heavy bur-
den for the public payer, so their use may be lim-
ited in many countries. In Poland, patients with
moderate to severe UC who do not respond to
conventional therapy have the option of receiving
induction and maintenance treatment for up to

1 year with IFX or VDZ, the latter also in the case
of non-response to IFX. Therefore, we aimed to
conduct a comparative assessment of the cost-
effectiveness of biologics and TFB used as induc-
tion and maintenance therapy in patients with
moderate to severe active UC in Poland.

Methods

Model structure
A hybrid decision tree/Markov model was devel-
oped (Figures 1 and 2).

The induction phase was modelled by the decision
tree, and the maintenance phase was modelled
with the Markov structure. The model was simu-
lated (cohort simulation) in Microsoft Excel 2013
(Microsoft Corporation, Redmond, WA, USA).
In both phases, the cycle length was 8 weeks. The
model included the following health states: on
biological treatment — active disease, response and
remission; on standard of care — active disease,
response and remission, surgery, post-surgery
remission, surgery complications and chronic
pouchitis. The Mayo score was used to assess dis-
ease activity. This is a composite index calculated
as the sum of four items: stool frequency, rectal
bleeding, endoscopic results and general physician
assessment. Values can range from 0 to 12 points,
with higher scores indicating more severe disease
activity. Patients entered the model with moderate
to severe disease, defined as a Mayo score of 612
points, which is consistent with the randomized
controlled trials (RCTs) included in the network
meta-analysis by Singh et al.%!> Remission is
defined as the result of the Mayo score <2 points
without individual subscore >1 point. The
response is defined as a reduction in the total
Mayo score of at least three points and at least
30%, accompanied by a decrease in rectal bleed-
ing by at least one point or an absolute subscore
for rectal bleeding of 0 or 1. Because remission is
a subset of the broader category of response, we
have excluded those who achieved remission from
responders. After the first cycle, the response to
induction treatment was evaluated and biological
treatment was continued only in responders.
Patients who did not respond during the induc-
tion phase, who lost their response during the
maintenance phase or who discontinued due to
adverse events changed to standard of care
(5-aminosalicylates, glucocorticosteroids, immu-
nosuppressants). Patients starting induction with
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Figure 1. Decision tree structure for ulcerative colitis induction phase.
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ADA, adalimumab; GOL, golimumab; IFX, infliximab; SoC, standard of care; TFB, tofacitinib; VDZ, vedolizumab

standard of care proceeded similarly to patients at least one standard of care cycle before transit-

treated biologically. However, it was assumed ing to surgery.
that patients who did not respond continued to

receive the standard of care. Patients with active

disease receiving standard of care might have Patients

undergone colectomy during any cycle; patients The population consisted of adult patients with
receiving biological therapy must have undergone moderate to severe active UC (Mayo score = 6):
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Figure 2. Markov model structure for ulcerative colitis maintenance phase.

SoC, standard of care

e With inadequate response or loss of response
to standard treatment [including glucocorti-
coids (GCSs), azathioprine (AZA) or
6-mercaptopurine (6-MP)];

e Intolerant or having contraindications to
treatment with GCS, AZA or 6-MP.

We included anti-TNF-naive patients, as well as
those with previous exposure to anti-TNF treat-
ment or an anti-TNF treatment failure (no
response, loss of response, adverse events (AEs)
occurrence leading to treatment discontinuation).

The patient population had an average age of
40.4years, 61% were males, and an average
weight of 76.3 kg. This was estimated based upon
the pooled patient populations of RCTs included
in the network meta-analysis by Singh ez al.6-15

Intervention

For biological therapies and TFB we considered
only data for dosage and administration as
approved in the respective Summary of Product
Characteristics (Table 1).

Maintenance treatment with biologicals was
restricted to 1year.

Clinical efficacy

Treatment efficacy was presented as the probabil-
ity of response and/or remission during the induc-
tion phase (8 weeks) and the likelihood of remaining
in remission or response at the end of the mainte-
nance phase (at 1year). To estimate relative remis-
sion rates due to lack of data from head-to-head
clinical trials comparing treatments one with each
other, we decided to use the results of the network
meta-analysis by Singh ez al. in which each drug’s
key RCTs were included.!® To estimate relative
response rates, we adopted Bucher’s method of
adjusted indirect comparisons, extracting data on
clinical response rates after 6-8weeks and after
30-54weeks from the aforementioned clinical tri-
als. We used the ITC software (Indirect Treatment
Comparison program, Canadian Agency for Drugs
and Technologies in Health, Ottawa, Ontario,
Canada). The estimates for response and remis-
sion rates for each treatment are presented in
Table 2.
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Table 1. Dosage and administration of comparator treatments in moderate to severe ulcerative colitis.

Induction phase

Maintenance phase

IFX 5mg/kg IV at weeks 0, 2, 6 5mg/kg IV q8w

ADA 160mg SC at week 0, 80 mg at week 2, 40 mg at weeks 4, 6 40mg SC eow

GOL 200mg SC at week 0, 100mg at week 2 and 100mg (=80kg)/50mg  100/50mg SC géw
(<80kg) at week 6

VDZ 300mg IV at weeks 0, 2, 6 300mg IV 8w

TFB 10mg PO bid for 8 weeks 5mg PO bid

ADA, adalimumab; bid, twice daily; eow, every other week; GOL, golimumab; IFX, infliximab; IV, intravenously; PO, per os;
q4w, every 4weeks; q8w, every 8weeks; SC, subcutaneously; TFB, tofacitinib; VDZ, vedolizumab.

We assumed that the transition probabilities after
discontinuation of biological treatment (due to
lack of response or AEs) and beyond the first year
of treatment were the same as those estimated
for the first year on treatment with only standard
of care.

To derive the probability of colectomy, we used
data from the study of Solberg er al.l® In this
study, a group of 843 patients with IBD was fol-
lowed up to 10years, assessing the cumulative
rate of colectomy at 9.8% (95% confidence inter-
val 7.4-12.4). The likelihood of surgical compli-
cations was calculated based on the study by Arai
et al. as well as the likelihood of chronic pouchi-
tis.20 With the exception of chronic pouchitis, it
was assumed that all surgical complications are
transient and resolve within 8weeks so that
patients achieve post-surgical remission.

Safety

Biologically treated patients may discontinue
treatment due to AEs. Data on discontinuation
during the maintenance phase were obtained
from the network meta-analysis by Singh ez al.18
The incidence of AEs and serious AEs, including
serious infections, was similar in patients treated
biologically and on placebo and therefore not
included in the model.

Mortality

There is no evidence that the lives of patients with
ulcerative colitis are shorter, thus the probability
of death was calculated on the basis of the life
expectancy table for the general Polish population
(www. stat.gov.pl).

Utility

We undertook a systematic review of studies pre-
senting valuations of states relating to different
levels of UC control and post surgery. We chose
the values reported by Woehl ez al.?! In this study,
the EQ-5D utility scores were obtained from 180
patients with active UC. UC disease severity
groups were classified according to Simple Colitis
Activity Index (SCAI-2), that is, mean utilities
were reported for remission, mild disease and
moderate to severe disease. Patients with post-
operative remission reported utilities that were
lower than in post-treatment remission. The util-
ity of chronic pouchitis was derived from the
study by Arseneau ez al.,?? in which, instead of the
EQ-5D questionnaire, a scenario-based time-
trade off method was used.

Costs

All the costs were presented in 2018 Polish zloty
(PLN). The direct medical costs considered in
the model included biological treatment acquisi-
tion and administration costs, standard care costs
and direct health care costs associated with each
health state. The actual unit prices of biological
therapies were established upon the decree of the
Minister of Health. Since TFB has only recently
been registered in UC in Europe and is not cur-
rently reimbursed in Poland in any indication, we
calculated respective willingness-to-pay esti-
mates. As IFX and VDZ are administered intra-
venously, it was assumed (according to the Polish
practice) that 1-day hospitalization is required,
the cost of which is consistent with their adminis-
tration cost. For ADA, GOL and TFB, the
administration cost equals 0. The dosage of medi-
cines used in standard of care was based on expert
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Table 3. Clinical inputs of the model.

Discontinuation due to adverse events Reference

Parameter SoC IFX ADA GOL vDzZ TFB

Rate of AEs leadingto 7.6 5.1 9.8 3.1 n/a 4.8 Singh et al.'8

discontinuation (%)

Surgery probabilities

Probability of surgery (%) 9.8/10years Solberg et al."?

Probability of surgery-related complications (%) 47.3 Arai et al.?0

Probability of chronic pouchitis (%) 5 Arai et al.20

Health state utilities

Parameter Active Response Remission  Post-surgery Chronic

disease remission pouchitis

Utility weight 0.41 0.76 0.87 0.71 0.4 Woehl et al.?!

Intervention treatment costs

Parameter IFX ADA GOL VDZ TFB

Acquisition cost per cycle - 12,180.43 13,299.2 23,331.2 22,113 n/a Decree of the Minister of

induction phase (PLN] Health

Acquisition cost per cycle - 4060.14 6649.6 8622.4 7371 n/a

maintenance phase (PLN)

Administration cost (PLN]) 486.72 0 0 486.72 0 Decree of the President
of NHF

Standard of care costs

Acquisition cost per cycle - active disease (PLN) 423.07 Decree of the Minister of
Health, expert opinion

Acquisition cost per cycle - remission/response (PLN) 211

Surgery costs

Cost of surgery (PLN) 19,030.2 Decree of the President
of NHF, expert opinion

Cost of surgery-related complications (PLN) 6490

Health state resource use [per cycle) and costs

Parameter Unit cost  Active Response Remission  Post-surgery Chronic

(PLN] disease remission pouchitis

Hospitalization 4358.46 0.05 0.05 0.05 0 0.5 Decree of the President
of NHF, Tsai et al.?4

Consultant visit 159 1 0.69 0.31 0.23 0.27

Emergency endoscopy 359 0.13 0.08 0.03 0.18 0.1

Elective endoscopy 359 0.12 0.04 0 0.08 0.02

Indirect costs

Active disease (PLN/year) 20,802 Stawowczyk et al.?s

Remission (PLN/year]) 6895

Unit costs for all resource use were obtained from the decree of the President of National Health Fund, while data on resource use expressed per

8-week cycle come from Tsai et al.?* PLN: €1=PLN4.26, based on the average exchange course from the year 2018.

ADA, adalimumab; AE, adverse event; GOL, golimumab; IFX, infliximab; n/a, not available; NHF, National Health Fund; PLN, Polish zloty;

SoC, standard of care; TFB, tofacitinib; VDZ, vedolizumab.
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e The 95% confidence intervals’ upper/lower
values for probabilities of response and
remission for each treatment at the end of
induction and maintenance phases;

e DProbabilities of response and remission for
each treatment at the end of induction and
maintenance phases assessed based upon
pairwise head-to-head comparisons of IFX,
ADA, GOL, VDZ and TFB wversus standard
of care using meta-analysis of direct evi-
dence from RCTs;

e The dosage of GOL was assumed to be
200mg at week 0, 100mg at week 2 and
50mg every 4 weeks beginning at week 6;

e No acquisition cost in the cases of IFX and
VDZ was assumed;

e Biosimilars of IFX and ADA were taken
into account;

e Health state utility values based on the
study by Punekar ez al.26/Swinburn er al.;?"

e UC health state costs doubled/halved;

e Cost of surgery doubled/halved;

e Time horizon=10/30years.

Results

Base-case analysis

First-line pharmacotherapy for moderate to severe
UC. The results of the base-case analysis in the anti-
TNF-naive population are presented in Table 4.

In anti-TNF-naive populations IFX treatment
instead of standard of care resulted in the largest
number of additional years of life in full health,
namely 0.133. Considering the cost of therapy,
for each drug ICUR, when compared with stand-
ard of care, exceeded the -cost-effectiveness
threshold adopted in Poland, but it was again the
most favourable in the case of IFX.

Second-line pharmacotherapy for moderate to
severe UC. The results of the base-case analysis
in the anti-TNF-exposed population are pre-
sented in Table 5.

In anti-TNF-exposed populations, TFB treat-
ment instead of standard of care resulted in the
largest number of additional years of life in full
health, namely 0.146. Willingness-to-pay for
TFB in this population has been estimated at
PLLN3467.75/QALY, which means that for this
price, the choice of TFB compared with standard
of care will translate into ICUR not exceeding the

cost-effectiveness threshold adopted in Poland.
Both ADA and VDZ were more effective than
standard of care; however, ICUR values were
much above the cost-effectiveness threshold.

Sensitivity analysis results
Results of various one-way sensitivity analyses are
presented in Table 6.

Results were the most sensitive to changes in remis-
sion and response rates at the end of the induction
and maintenance phases. If other assumptions
changed, ICUR values for each drug changed mini-
mally. In any case, the ranking of the therapies
according to the criterion of the most favourable
ICUR remained unchanged: in anti-TNF-naive
populations: IFX>VDZ>GOL>ADA and in
anti-TNF-exposed populations: VDZ > ADA. The
exception was the use of biosimilars of IFX and
ADA; here it was as follows: in anti-TNF-naive
populations: IFX>ADA>VDZ>GOL, and in
anti-TNF-exposed populations: ADA >VDZ.

Discussion

In this study, we assessed the relative cost-
effectiveness of induction and maintenance treat-
ment up to 1year with anti-TNF agents (IFX,
ADA and GOL), anti-integrin agent (VDZ) and
Janus kinase inhibitor TFB in anti-TNF-naive
and -exposed patients with moderate to severe
active UC in Poland. In anti-TNF-naive popula-
tions, IFX and VDZ were the most effective treat-
ments. Taking into account costs and a lifetime
horizon IFX had the most favourable incremental
cost—utility ratio. Treatment with IFX was cost-
effective compared with ADA, likewise treatment
with VDZ when compared with GOL (in both
cases ICUR was much below the cost-effective-
ness threshold in Poland in 2018 — at the level of
PLN134,514/QALY).

The entry of biosimilars of IFX and ADA onto
the market has created hope for a significant
reduction in the cost of biological therapy and an
increase of its availability. Indeed, pharmacoeco-
nomic analysis not only confirms their cost-effec-
tiveness in relation to the standard of care, but
also changes the ranking of treatments in relation
to the growing ICUR. However, efficacy and
immunogenicity remain a concern, particularly in
patients switching from the reference biologic to
the biosimilar.?8
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Table 4. Base-case results (first-line pharmacotherapy).

Cost Incremental QALY Incremental  ICUR versus ICUR versus ICUR in between
(PLN) cost (versus QALY (versus SoC [payer’'s  SoC (societal treatments (payer’s
SoC) SoC) perspective]  perspective) perspective) (PLN/
(PLN/QALY) (PLN/QALY) QALY)

SoC 113,149.36 7.823

ADA 139,425.85  26,274.53 7.859 0.037 705,725.33 685,766.64

[FX 141,300.94  28,150.05 7.955 0.133 211,250.78 183,421.06 19,548.78*

GOL 158,127.01  43,828.48 7.908 0.087 524,973.37 476,715.64

VDZ 159,940.45  46,785.59 7.952 0.130 361,694.61 332,069.00 68,394.43**

TFB 7.922 0.099

PLN: €1=PLN4.26, based on the average exchange course from the year 2018.

*IFX versus ADA.
**VDZ versus GOL.

ADA, adalimumab; GOL, golimumab; ICUR, incremental cost-effectiveness ratio; IFX, infliximab; PLN, Polish zloty; QALY, quality adjusted life year;

SoC, standard of care; TFB, tofacitinib; VDZ, vedolizumab.

Table 5. Base-case results [second-line pharmacotherapy).

Cost (PLN) Incremental QALY Incremental  ICUR (payer’s perspective)  ICUR (societal
cost QALY (PLN/QALY) perspective) (PLN/QALY)
SoC 113,503.27 7.772
ADA 137,103.43 23,600.16 7.806 0.034 689,441.39 666,041.80
VDZ 151,757.95 38,254.68 7.838 0.066 581,005.48 551,180.65
TFB 7.918 0.146

PLN: €1=PLN4.26, based on the average exchange course from the year 2018.
ADA, adalimumab; ICUR, incremental cost-effectiveness ratio; PLN, Polish zloty; QALY, quality adjusted life year; SoC, standard of care; TFB,

tofacitinib; VDZ, vedolizumab.

In anti-TNF-exposed populations the most effec-
tive treatment was TFB. Due to the fact that this
drug is currently not reimbursed in Poland in any
indication, it was impossible to estimate its cost
and calculate ICUR. While the use of TFB seems
promising because of its high effectiveness as sec-
ond-line therapy and the possibility of oral admin-
istration, the side effects, and especially the risk of
pulmonary embolism, associated with the dose of
10mg twice daily, can be severely restrictive.?® In
this population, both ADA and VDZ were more
effective than placebo, but in both cases incre-
mental cost-effectiveness ratios significantly
exceeded the acceptability threshold.

The lack of head-to-head RCTs makes compari-
sons among the biologic therapies difficult.

Therefore, we assumed that information derived
from indirect treatment comparisons using the pla-
cebo arm from each trial as a ‘bridge’ may be use-
ful to facilitate decision-making. We identified two
recent systematic reviews and network meta-analy-
ses comparing efficacy and safety of IFX, ADA,
GOL, VDZ and TFB in moderate-to-severe
UC.18:30 We decided to derive clinical inputs from
the study of Singh ez al.18 as it was the only one
assessing the comparative efficacy of different
agents in patients with prior anti-TNF exposure.
This study combines the evidence from 14 trials
including 4212 biologic-naive and -exposed patie
nts.®15 Because maintenance trials of biologics had
different designs (treat straight-through with IFX
and ADA wversus re-randomizing responders to
induction therapy with GOL, VDZ and TFB),
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Table 6. Sensitivity analysis results.

Naive (ICUR versus SoC) (PLN/QALY)

Exposed (ICUR versus SoC) (PLN/QALY)

IFX ADA GOL vDz ADA vDZ
Pairwise 211,250.78 705,725.34 524,973.37 361,694.61 689,441.39 581,005.48
Upper values 166,050.07 351,310.16 338,628.21 240,041.91 299,714.36 263,715.49
Lower values 284,336.92 4,369,167.69  924,075.11 761,332.31 Dominated 4,258,790.97
GOL (lower 211,459.12 706,642.98 437,194.22 360,013.17 689,441.39 581,005.48
maintenance dose)
No acquisition cost 188,049.34 706,642.98 505,407.39 337,250.47 689,441.39 544,467.79
Biosimilars of IFX 147,722.87 197,733.31 505,407.39 360,013.17 192,446.93 581,005.48
and ADA*
Utilities Punekar 205,088.46 683,437.56 489,931.11 348,791.08 673,373.24 565,315.93
etal.2
Utilities Swinburn 255,236.52 735,591.97 608,113.49 432,470.60 730,828.45 708,422.59
etal.?’
HS costs X2 209,362.52 704,398.26 503,094.43 357,768.73 688,209.67 579,074.28
HS costs X0.5 212,507.42 707,765.34 506,563.87 361,135.39 690,057.25 581,971.08
Surgery cost X2 211,068.39 706,372.71 505,013.52 359,625.95 689,114.42 580,587.75
Time 199,914.99 768,940.80 513,195.51 357,255.57 752,231.44 586,570.34
horizon=10years
Time 209,318.08 716,768.09 506,038.85 359,173.21 699,613.61 581,179.40

horizon=30years

PLN: €1=PLN4.26, based on the average exchange course from the year 2018.

*Acquisition costs of biosimilars of IFX and ADA are presented in 2019 Polish zloty.
ADA, adalimumab; GOL, golimumab; HS, health state; ICUR, incremental cost-effectiveness ratio; IFX, infliximab; PLN, Polish zloty; QALY, quality
adjusted life year; SoC, standard of care; VDZ, vedolizumab.

separate analyses were performed taking into
account different study patterns. Therefore, we
also decided to carry out a comparative economic
assessment in a group with IFX and ADA, as well
as in a group with GOL, VDZ and TFB, taking
different placebo rates in both groups. In fact, the
results of the VARSITY study, the only RCT
directly comparing two biological agents in IBD, in
this case ADA and VDZ in patients with moder-
ately to severely active UC, are already known.
Patients were randomized 1:1 to either: (1) active
VDZ intravenous (IV) infusions (300mg)/placebo
subcutaneous (SC) injections; or (2) placebo IV
infusions/active ADA SC injections (160/80/40 mg).
VDZ was shown to be superior to ADA in achieving

clinical remission (31.3% wversus 22.5%, p<<0.05)
and endoscopic mucosal healing (39.7% versus
27.7%, p<0.05) at week 52, while VDZ and ADA
were both generally safe and well-tolerated.3!

While we observe the increasing availability for
biologic treatment, we acknowledge that about
one-third of patients do not achieve a clinically
relevant response to the induction series (primary
failure), and about half of patients with initial
response lose effect in the maintenance phase
(secondary failure).16:17 Therefore, the study of
the comparative effectiveness of different agents
as second-line therapy becomes highly relevant in
clinical practice. Unfortunately, there have been
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no trials of IFX or GOL as second-line agents,
which limits inference on their effectiveness in
this setting. Furthermore, in the ULTRA-2 study
patients qualified to second-line therapy with
ADA were anti-TNF-experienced (who by defi-
nition may have responded to prior anti-TNF
therapy)® in contrast to studies with VDZ and
TFB where they were required to have had treat-
ment failure.!%15 It is very likely that anti-TNF
therapy-failure population is more difficult to
treat than anti-TNF therapy-experienced popula-
tion, which is why conclusions from the analysis
should be made with caution.

We identified three pharmacoeconomic analyses
evaluating the cost-effectiveness of IFX, ADA
and GOL in induction and maintenance treat-
ment up to 1year in moderate to severe UC in
Polish populations. All three analyses were per-
formed by the same authors.?>32:33 Comparing
with our analysis, patient characteristics were the
same, the model that was built is very similar, an
8-week cycle for the maintenance phase was
assumed, the analysis was done from the public
payer’s (National Health Fund) and societal per-
spective, taking on the same discount rates for
outcomes and costs. The time horizon was differ-
ent; in the studies of Stawowczyk er al. it was
30years, in our lifetime. The same set of utility
values was adopted. All analyses were done in the
conditions of Polish health care, so the unit costs
were similar, but we noted some differences in
terms of resource use: the cost of concomitant
standard of care was not included in case of bio-
logically treated patients in the studies of
Stawowczyk et al., different dosage of drugs were
used in standard of care (yet its cost in the main-
tenance phase was calculated as almost the same)
and, above all, they did not take into account the
cost attributed to individual health states.
However, it seems that all these differences are
too small to justify the quite divergent results of
cost-effectiveness analysis. And so, for IFX plus
standard of care the incremental cost—utility ratio
versus standard of care alone we estimated was
PLN211,250.78/QALY gained in contrast to
PLLN402,420/QALY gained as assessed by
Stawowczyk ez al. For ADA plus standard of care
the incremental cost-utility ratio versus standard
of care alone we estimated was PILLN705,725.33/
QALY gained in contrast to PLLN324,270/QALY
gained as assessed by Stawowczyk er al. And for
GOL plus standard of care the incremental cost—
utility ratio wversus standard of care alone

we estimated PILLN524,973.37/QALY gained in
contrast to PLLN391,252/QALY gained as assessed
by Stawowczyk er al. Another difference is the
ranking of the therapies according to the criterion
of the most favourable ICUR: in our assessment it
looks like the following: IFX>GOL>ADA;
accordingtoStawowczykezal.: ADA > GOL > IFX.
In the absence of head-to-head trials, the use of
an indirect treatment comparisons method,
including network meta-analysis, enables inte-
grating data and ranking therapies to better
inform decision makers, doctors and patients
about their relative efficacy and cost-effective-
ness. Of note, Stawowczyk ez al. took outcome
data from single studies, for IFX: ACT1 and
ACT?2,% for ADA: ULTRA2° and for GOL:
PURSUIT-SC, PURSUIT-M,!112 while we, like
Singh er al.,'® have integrated data from all the
studies that met prespecified inclusion criteria
and estimated the comparative efficacy of indi-
vidual therapies in relation to others. If we had
not done so, we could have come to misleading
conclusions about which drug is more beneficial
in a given population based on the separately per-
formed cost-effectiveness analyses.

Searching the literature, we managed to find the
study of Wilson er al.?3 This is the cost-effective-
ness analysis comparing VDZ with anti-TNF
drugs. Clinical inputs on efficacy and safety were
derived from the network meta-analysis per-
formed for four biological agents (IFX, ADA,
GOL and VDZ) by Vickers ez al.3* They adjusted
for different study designs (including randomi-
zation methods) to allow the inclusion of all the
maintenance studies in their analysis, which,
however, was criticized in later publications.
TFB has not been included. In comparison with
ours, their model included other health states:
mild disease instead of response, additionally
post-surgery complications were incorporated.
The proportion of hospitalizations was estimated
based on the study of Loftus er al.3> Other sets of
utility values were used: for pre-surgery health
states — coming from the GEMINI 1 trial,4 for
post-surgery health states — coming from the
study of Punekar ez al.2® The cost of manage-
ment of adverse effects was accounted for. The
analysis was carried out for a lifetime time hori-
zon, from an extended payer’s perspective, and
adopting a different discount rate (3.5%) for
costs. In terms of results, we can only compare
incremental cost—utility ratios for VDZ wersus
GOL in the anti-TNF-naive population. We,
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due to different randomization methods, decided
not to compare VDZ with IFX and ADA. Vickers
et al. did not carry out the study in anti-TNF-
exposed populations. The ICUR we calculated
was PLLN68,494.43 (€16,055.03)/QALY gained,
which made the replacement of GOL with VDZ
a cost-effective strategy, while according to
Wilson er al. VDZ appeared to even dominate
(be more effective and less costly) over GOL.

Limitations

Our study is not without limitations. First of all,
due to the lack of head-to-head clinical trials, when
comparing the efficacy and safety of biologic drugs
and small molecules, we decided to use the indi-
rect treatment comparisons method. It is possible
that the estimates of clinical remission and response
rates obtained in this way will be verified by direct
evidence in the future. Second, thorough compar-
ative analysis across all agents was limited to induc-
tion phase. Due to the differences in trial design of
maintenance therapy, we relied on network meta-
analyses separately carried out in groups, which
hindered comparative economic assessment.
Third, comparing biologic drugs as second-line
therapy also had many shortcomings. Comparison
was possible for only three of them: ADA, VDZ
and TFB. These studies had different inclusion
criteria (anti-TNF-experienced wversus anti-TNF-
failure patients), which may have had an impact on
efficacy of second-line interventions. In addition,
data on the number of prior anti-TNF agents to
which the patient was exposed were not consistent
in the studies. Current trials did not use therapeu-
tic drug monitoring to understand the plausible
mechanism of failure of initial biologic interven-
tion, which approach is becoming widely accepted
in real clinical practice. Fourth, we conducted a
comparative cost-effectiveness assessment in the
Polish setting. Nevertheless, the results could be
adopted by health care systems in other countries
as clinical practice is shaped by international mul-
ticentre trials and the differences mainly relate to
the cost of pharmacotherapy and unit costs of
other resources used. However, each time, this
should be deliberated on very carefully and a num-
ber of questions regarding transferability would
have to be answered — what differences exist, how
likely will they be to impact the results and in
which direction, and will the final conclusion be
changed? For example, the cost of purchasing indi-
vidual therapies in Poland and the UK will be

different, and so will be the cost of administering
them — in Poland, administration of IFX and VDZ
requires 1-day hospitalization, whereas in the UK
these drugs are administered on an outpatient
basis. This favours the use of ADA, GOL and TFB
in Poland. Fifth, we did not include treatment
related AEs as separate health states in the model.
However, we included AEs leading to treatment
discontinuation and patients in whom they
occurred were receiving standard of care in subse-
quent cycles. Sixth, some assumptions about util-
ity values had to be made.

Nevertheless, our study has many strengths; above
all, it goes along with the complexity of the issue.
It included all modern therapies registered in the
EU in the population of patients with moderate to
severe UC. Clinical effectiveness assessment was
carried out separately in two subpopulations: anti-
TNF naive and anti-TNF exposed. The use of
network meta-analysis and indirect treatment
comparison methods in combination with costs
enabled the positioning of treatments according to
the growing ICUR. We included biosimilars as
well as indirect costs in our analysis.
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