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Abstract
Objective The aim of this study was to evaluate the cost effectiveness of tofacitinib versus other treatment options currently 
available in Colombia in naïve to biologics (first-line) and exposed to biologics (second-line) patients with moderate to 
severe active ulcerative colitis (UC).
Methods A Markov model was constructed with 8-week cycles, simulating a cohort of patients in a 5-year time horizon. The 
health states included remission, treatment response, active UC, and colectomy. The transition probabilities for the induction 
and maintenance phase were obtained from a network meta-analysis, and effectiveness was measured using quality-adjusted 
life-years (QALYs). Unit costs were derived from official national sources.
Results For first line, the incremental cost-effectiveness ratio (ICER) per QALY was $883 for tofacitinib and $3619 for infliximab, 
compared with adalimumab. Sensitivity analysis showed that tofacitinib is cost effective in 45% of the iterations, adalimumab in 
5%, and infliximab in 50%. Meanwhile, the ICER of adalimumab was $14,927 compared with tofacitinib in second-line treatment. 
In the sensitivity analysis, tofacitinib was cost effective in 64% of the iterations, followed by adalimumab in 36%. Infliximab and 
golimumab were not included due to data limitations in the network meta-analysis of second-line treatment.
Conclusion The analysis suggests that in Colombia, treatment with tofacitinib for patients with moderate-to-severe UC is a 
cost-effective option in both lines compared with other treatment options.
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Key Points for Decision Makers 

Ulcerative colitis as chronic condition can have a pro-
found impact on quality of life. Biologics and tofacitinib 
have the potential to improve health-related quality of 
life in ulcerative colitis patients.

These results are relevant for periods of financial crisis, 
budget constraints and sustainability issues in health care 
system. The policymakers may carefully consider bal-
ance investment against the far-reaching benefits of those 
treatments.

Tofacitinib for moderate-to-severe ulcerative colitis 
patients is a cost-effective option in both lines, compare 
with other treatment options available in Colombia.

1 Introduction

Ulcerative colitis (UC) is a chronic condition character-
ized by intermittent and unpredictable flares and remis-
sions, and can be accompanied by the formation of ulcers 
that eventually produce pus and mucous [1, 2]. UC has an 
unpredictable natural history [3] and the symptoms include 
bloody diarrhea, rectal bleeding, passage of mucus, tenes-
mus, and abdominal pain [4]. In patients with UC, the 
lesions usually remain superficial and extend proximally; 
colectomy is required for 10–30% of patients [2].

The prevalence of UC in Colombia has been estimated 
to be approximately 51.77/100,000 individuals between 
2010 and 2014, and is most often prevalent among women 
older than 40 years of age, with a similar reported preva-
lence in developing countries [5] and predominance of UC 
over Crohn’s disease (3.9:1) [6]. One study in Colombia 
estimated a period of 9.2 months to establish a diagno-
sis of UC after the onset of symptoms [7]. According to 
observational studies in Colombia [6, 8, 9], the major-
ity of UC patients receive 5-aminosalicylates, systemic 
or topical corticosteroids, azathioprine (immunosuppres-
sants), and biological drugs such as antitumor necrosis 
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factor (anti-TNF) agents (infliximab, adalimumab and goli-
mumab). Anti-adhesion molecules (vedolizumab) are the 
most commonly used and surgery is considered in a few 
clinical scenarios [6]. These treatment strategies reflect the 
current clinical guidelines [10]. Another treatment option 
that has recently become available in Colombia is tofaci-
tinib, a Janus kinase (JAK) inhibitor approved in 2020 as 
an alternative treatment for patients with UC.

UC can have a profound impact on quality of life [11, 
12]; however, it has been estimated that biologics and 
tofacitinib have the potential to improve health-related 
quality of life in UC patients [13, 14].Patients with mod-
erate-to-severe UC have been approved for treatment in 
Colombia, but there are no data on the costs or technol-
ogy assessment. As stated above, the cost effectiveness of 
new treatment options becomes more relevant for decision 
makers in the Colombian setting. Therefore, the aim of 
this study was to examine the cost effectiveness of the 
treatment options available for patients with moderate-to-
severe UC in Colombia, by line of treatment.

2  Methods

To assess the cost effectiveness of tofacitinib as first- 
and second-line therapy versus other treatment options 
currently available in Colombia, Markov cohort models 
were developed. The main outcome in this analysis was 
incremental cost per additional quality-adjusted life-year 
(QALY). The analysis was performed using the TreeAge 
Pro Healthcare software package.

This evaluation was conducted from the perspective of 
the Colombian health care system, which covers the treat-
ment costs of UC. The Colombian health care system has 
two main regimens—contributory and subsidized; the con-
tributory regimen covers salaried workers, pensioners, and 
independent workers, whereas the subsidized regimen cov-
ers individuals receiving the minimum salary or less, who 
do not contribute. The health care system has reported a 
broad coverage, i.e. 95% to May 2022 [15]. However, there 
are social inequities that mean that despite the existence of 
coverage and access to health care, the health care system is 
limited by socioeconomic, social, and geographical barriers.

The patients, structure of the model, and inputs (transi-
tion probabilities, utilities and costs) are described in detail 
below.

2.1  Patients and Comparators

The population consisted of patients with moderate-to-
severely active UC (defined by a Mayo score of 6–12 and 
an endoscopic subscore of ≥2) following an inadequate 

response to conventional treatment. In the first-line model, 
tofacitinib was compared with adalimumab, infliximab, goli-
mumab, and vedolizumab in patients who were naïve to bio-
logics, while in the second-line model, tofacitinib was com-
pared with adalimumab and vedolizumab in patients who 
had not responded to previous biologics. Other treatments 
were not considered due to a lack of evidence in this popu-
lation. Ustekinumab was not incorporated as a treatment 
strategy, mainly because this indication was not approved 
and intravenous infusion was not commercially available in 
Columbia, but efficacy data were extracted.

• Adalimumab: 160 mg subcutaneous injection at week 0, 
80 mg injection at week 2, and 40 mg injection every 2 
weeks thereafter.

• Infliximab: 5 mg/kg intravenous infusions at weeks 0, 2, 
and 6, and every 8 weeks thereafter.

• Golimumab: 100 mg subcutaneous injection at week 0, 
50 mg injection at weeks 2 and 6, and 50 mg injection 
every 4 weeks thereafter.

• Tofacitinib: 10 mg twice daily for 8 weeks, then 5 mg 
twice daily thereafter.

• Vedolizumab: 300 mg intravenous infusions at weeks 0, 
2, and 6, and every 8 weeks thereafter.

2.2  Model Structure

A Markov model was constructed with 8-week cycles, 
matching the reporting period of the clinical trials with two 
groups of patients: first-line (naïve to biologics) and sec-
ond-line (exposed to biologics). The model was designed to 
reflect the clinical practice and disease progression of UC 
and simulate a cohort of patients with moderate-to-severe 
UC from the Colombian health care system perspective 
over a 5-year time horizon as the base-case scenario. The 
health states included remission, treatment response (with-
out remission), active UC, colectomy, and post-colectomy. 
The model design was based on that presented in previous 
studies [16–18], one of which was a systematic review of 
the economic models. The model was validated by clinical 
experts familiar with clinical practices in Colombia.

Patients entered the model with active UC (Mayo score 
6–12), and response was monitored during the induction 
phase based on the treatment evaluated. Patients who did 
not respond during the induction period switched to another 
biologic treatment, which was validated by clinical experts. 
Those who responded remained in the maintenance phase 
depending on their clinical response (decrease in Mayo score 
of 3 units or at least 30%, and decrease in rectal bleeding of 
1 unit or absolute value between 0 and 1), remission (Mayo 
score 0–2), or response without remission (Mayo score 3–5). 
Patients could transition among the health states during 
treatment until loss of response, at which point they were 
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switched to another treatment. Additionally, patients could 
die from any cause and have a colectomy because those end-
points were not assessed in the trials but corresponded to a 
natural history of UC (Fig. 1).

2.3  Clinical Efficacy

Information on efficacy was obtained through a systematic 
review of the evidence [19–33]. A search was conducted 
in the MEDLINE and EMBASE databases, and snowball 
searching was used from two previously published system-
atic reviews [34, 35]. This strategy involved other possible 
publications inside of the references used in selected arti-
cles. Databases were last searched on 10 November 2020. 
The search included Medical Subject Heading (MeSH) 
terms and terms related to disease condition and treatment 
for UC, adalimumab, golimumab, infliximab, ustekinumab, 
tofacitinib, and vedolizumab. MeSH or EMTREE terms 
were used, as well as related terms combined with Boolean 
operators. The complete search strategy is described in elec-
tronic supplementary material (ESM) 1.

Due to the lack of head-to-head clinical trial data to esti-
mate response and remission for each treatment, a network 
meta-analysis (NMA) was performed using a Bayesian 
approach with WinBugs software (version 1.4). The NMA 
was conducted separately for the induction and maintenance 
phases, clinical outcomes (remission, response [without 
remission], and sustained response), and by type of treat-
ment line (first or second). Using the Markov chain Monte 
Carlo method with three chains of 90,000 after a burn-in 
phase of 30,000, the analysis parameters were estimated. 
The fit to the data, both fixed-effect and random-effect 
approaches, was evaluated according to the lowest value of 
the deviance information criterion (DIC). In this model, the 
distribution was 0.00001 for a normal distribution and 0.5 
for a non-normal distribution.

The transition probabilities among the health states during 
the maintenance phase were conditional on the results in the 
induction phase. Therefore, during extraction of the data, the 
number of patients in remission or response in the induction 
phase was considered to adjust the probabilities in the main-
tenance phase. Additionally, the definitions and the report of 
outcomes in the clinical trials were considered to estimate the 

Fig. 1  Markov model. Patients occupy health states, shown in the rectangles. As indicated by the arrows, patients transition from different health 
states based on transition probabilities.
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probabilities required for the different health states. Because 
some transition probabilities were not available using NMA, 
the method reported by Hernandez et al. [36] was used.

The data from the maintenance trials provided the prob-
abilities of remission and response by the end of the year. 
For this reason, the probabilities beyond the first year of 
treatment were assumed to be the same as those estimated 
for the first year of treatment. NMA could not be performed 
for infliximab and golimumab in patients who were exposed 
to biologics, due to limitations in the data. The results of 
NMA were reported in risk ratios (RRs) with 95% credible 
intervals (95% CrIs). The transition probabilities for each 
group of patients, by treatment, are shown in Table 1, and 
the estimates for response and remission for each treatment, 
from the meta-analysis and trials, are included in ESM 2–4.

Mortality was assumed to be similar to that in the general 
population, which increases over time as patients age, as 
was reported by the National Administrative Department 
of Statistics (DANE) [37]. Furthermore, the probability of 

colectomy was dependent on the time since UC diagnosis 
obtained from published literature [38]. The mean age was 
41 years and the mean time since UC diagnosis was 3 years, 
which were estimated based on the pooled patient popula-
tions of trials included in the NMA.

2.4  Utility

The utility weights were presented by health state and were 
obtained from OCTAVE trials for each health state (remis-
sion, response without remission, and no response). They 
were captured using the EuroQoL 5-dimensions (EQ-5D) 
questionnaire and those scores were converted into utili-
ties—the utility index scores at week 8 for the health states 
in the induction phase, and at week 52 for the health states in 
the maintenance phase [39]. The utility weights were strati-
fied by phase [40]. Colectomy was extracted from previously 
published models [16, 41]. The utility values used in the 
model are presented in Table 2.

Table 1  Probability of response and remission for each treatment by patient group

The probabilities are expressed are mean (95% confidence interval)
a Patients treated with ustekinumab in the induction phase start with a dose of 130 or 6 mg/kg of body weight, followed by 90 mg every 8 or 12 
weeks

Induction pase Maintenance phase

Response Remission Remission to remis-
sion

Remission to no 
response

Response no remis-
sion to response no 
remission

Response no 
remission to no 
response

First line
Vedolizumab 0.59 (0.48–0.70) 0.28 (0.20–0.36) 0.11 (0.06–0.22) 0.06 (0.03–0.09) 0.09 (0.07–0.12) 0.03 (0.00–0.06)
Infliximab 0.66 (0.60–0.72) 0.32 (0.25–0.40) 0.10 (0.04–0.25) 0.05 (0.02–0.09) 0.09 (0.06–0.13) 0.08 (0.03–0.16)
Adalimumab 0.51 (0.44–0.58) 0.16 (0.10–0.23) 0.10 (0.04–0.35) 0.04 (0.01–0.08) 0.00 (0.00–0.02) 0.14 (0.09–0.18)
Golimumab SC 0.57 (0.48–0.66) 0.24 (0.18–0.31) 0.10 (0.05–0.25) 0.05 (0.03–0.07) 0.02 (0.01–0.03) 0.09 (0.05–0.12)
Tofacitinib 0.60 (0.50–0.68) 0.22 (0.13–0.34) 0.83 (0.20–0.83) 0.06 (0.03–0.12) 0.00 (0.00–0.02) 0.15 (0.10–0.20)
Ustekinumab 130 

 mga
0.58 (0.46–0.69) 0.22 (0.12–0.35)

Ustekinumab 6  mga 0.66 (0.55–0.76) 0.20 (0.11–0.32)
Ustekinumab 90 mg 

8  weeksa
0.10 (0.04–0.31) 0.00 (0.00–0.03) 0.07 (0.05–0.10) 0.05 (0.01–0.09)

Ustekinumab 90 mg 
12  weeksa

0.41 (0.10–0.83) 0.00 (0.00–0.00) 0.06 (0.04–0.07) 0.10 (0.07–0.16)

Second-line
Vedolizumab 0.36 (0.26–0.48) 0.05 (0.02–0.10) 0.83 (0.04–0.83) 0.00 (0.00–0.03) 0.04 (0.02–0.06) 0.16 (0.04–0.27)
Adalimumab 0.34 (0.22–0.48) 0.03 (0.01–0.06) 0.83 (0.04–0.83) 0.00 (0.00–0.00) 0.00 (0.00–0.00) 0.13 (0.06–0.76)
Tofacitinib 0.55 (0.45–0.65) 0.42 (0.13–0.89) 0.08 (0.01–0.83) 0.06 (0.05–0.08) 0.11 (0.09–0.15) 0.07 (0.00–0.12)
Ustekinumab 130 

 mga
0.44 (0.32–0.56) 0.27 (0.08–0.62)

Ustekinumab 6  mga 0.56 (0.44–0.67) 0.29 (0.09–0.65)
Ustekinumab 90 mg 

8  weeksa
0.01 (0–0.02) 0.03 (0.02–0.03) 0.09 (0.03–0.19) 0.00 (0.00–0.02)

Ustekinumab 90 mg 
12  weeksa

0 (0–0.02) 0.13 (0.09–0.19) 0.09 (0.07–0.12) 0.06 (0.00–0.15)
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2.5  Costs

The model included costs associated with drug and admin-
istration, medical costs associated with each health state, 
and colectomy. All costs were expressed or updated to 
2021 using the Consumer Price Index (IPC) for Colombia 
(Historic Annual IPC, Department of National Statistics 
[DANE]) at the average exchange rate of $3693 Colombian 
Peso/US Dollars [42] discounted at a rate of 5% per year for 
both costs and outcomes, in accordance with the Institute of 
Health Technology (IETS) assessment in Colombia recom-
mendations [43].

The costs of treatments used were calculated based on 
the average doses used in the clinical trials and were costed 
based on the information on prices of medicines system 
(Sistema de Información de Medicamentos [SISMED]) 
[44] and weighted average by the number of reported units 
incorporating the branded and biosimilar versions; the cost 
of administering an intravenous infusion was assumed to be 
$13 per infusion and a mean body weight of 65 kg for adult 
patients with UC (Table 3). The costs of care of UC and 
colonoscopy were taken from the local tariff manual, the 
Mandatory Traffic Accident Service (i.e., SOAT) [45], and 

complications of colonoscopy were derived from published 
local studies [46–49] (Table 2).

2.6  Sensitivity Analyses

One-way sensitivity analyses were performed over the speci-
fied ranges for each variable and were conducted over mul-
tiple time horizons in which the maximum duration of time 
for treatment varied among 1, 5, and 10 years. The lifetime 
horizon was not modeled due to extrapolating results to 
those that did not adequately capture treatment outcomes 
and cost impacts. Furthermore, the patient will not continue 
under the treatments evaluated in that time horizon based on 
the availability of the primary data.

In addition, a probabilistic sensitivity analysis (PSA) was 
performed running 1000 independent simulations, according 
to variable-specific distributions that vary simultaneously 
and randomly in the model by each line of treatment. Beta 
and triangular distributions were used for transition prob-
abilities and utilities, and gamma distributions were used for 
costs. The results are presented graphically as acceptability 
curves, and are considered cost effective at one and three 
times the gross domestic product (GDP) [$5391–$16,174] 

Table 2  Model inputs Mean

Utility [16, 39-41] Induction
Remission 0.89
Response without remission 0.84
No response 0.69
Maintenance
Remission 0.93
Response without remission 0.87
No response 0.78
Colectomy
Post-colectomy remission 0.67

Cost [43-48] Medical resource use by health state per year
Remission $89
Response without remission $15
No response $41
Colectomy costs
Ileal pouch–anal anastomosis $1085
Permanent ileostomy $2966
Colectomy complication treatment costs
Acute pouchitis $521
Pelvic abscess $469
Parenteral nutrition $2453
Intra-abdominal sepsis $515
Wound infection $2863
Small bowel obstruction $656
Sepsis $515
Anal fistula $452
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[50] per QALY threshold or willingness-to-pay (WTP) 
value. The ranges and distribution are described in ESM 5.

3  Results

3.1  Base‑Case Scenario

Table 4 shows the results of the base-case scenario for 
each line of treatment over the 5-year time horizon of the 
model. In the first line, tofacitinib had an incremental cost-
effectiveness ratio (ICER) of $883 per QALY versus adali-
mumab, and infliximab had an ICER of $3619 per QALY 
versus tofacitinib, being a cost-effective treatment with a 
WTP threshold of one GDP in Colombia. Vedolizumab and 
golimumab were not cost effective (higher costs and lower 
QALYs), and it was projected that those patients treated with 
infliximab had slightly improved outcomes but had higher 
costs than tofacitinib and adalimumab. Tofacitinib was 
associated with a higher proportion (~20%) of patients in 
time spent in treatment, response, and remission than other 
biologics.

In the second-line group, the resulting ICER for adali-
mumab versus tofacitinib was $14,927 per QALY, while 
vedolizumab was not a cost-effective strategy. Assuming a 
WTP threshold of three times the GDP of Colombia, tofaci-
tinib was cost effective in both lines of treatment. A greater 
proportion of patients treated with adalimumab spent longer 
times in response and remission than tofacitinib and vedoli-
zumab (5.4% and 7.5%, respectively) but at a higher cost 
than tofacitinib.

3.2  One‑Way Sensitivity Analysis

The one-way sensitivity analyses suggested that for first-line 
treatments, the ICERs were sensitive to the cost of treatment 
of infliximab and probability of remission for infliximab and 
tofacitinib, and other parameters had minor impacts on the 
ICER. For second-line treatment, in all simulations, tofaci-
tinib remained cost effective under a one GDP threshold, 
suggesting that the results were robust to changes in a range 
of input parameters. When employed over multiple time 

horizons, for 1 year to 10 years, the extension of the time 
horizon yielded more favorable ICERs. In 1 year, the treat-
ments remained in the efficiency frontier as the base-case 
scenario for first- and second-line treatments. The tornado 
analyses are described in ESM 6.

3.3  Probabilistic Sensitivity Analysis (PSA)

The cost-effectiveness acceptability curve is shown in 
Fig. 2. At a WTP of one GDP for each additional QALY 
gained, 50% of simulations with infliximab were likely cost 
effective, 45% and 5% of simulations were cost effective 
for tofacitinib and adalimumab, respectively, for first-line 
treatment, and regardless of the threshold (one or three times 
the GDP), tofacitinib had a 64% probability of being cost 
effective. Adalimumab had a 36% probability of being effec-
tive for second-line treatment. The scatterplots are described 
in ESM 7.

4  Discussion

The cost-effectiveness analysis of tofacitinib for moderate 
to severe active UC in Colombia showed that both first- and 
second-line patients had slight clinical differences compared 

Table 3  Treatment costs

Min minimum, Max maximum

Induction pase Maintenance phase at 52 weeks

Mean Min Max Mean Min Max

Adalimumab $1230 $1064 $1261 $5124 $4434 $5256
Infliximab $2232 $1613 $2840 $3720 $2688 $4734
Golimumab $4177 $4177 $4177 $16,708 $16,708 $16,709
Tofacitinib $1903 $1893 $1914 $5234 $5205 $5263
Vedolizumab $5303 $5234 $5372 $8839 $8723 $8953

Table 4  Base-case results

QALY quality-adjusted life-year, ICER incremental cost-effectiveness 
ratio

Cost QALY ICER

First line
Adalimumab $4929 2.7205
Tofacitinib $5000 2.8008 $883
Infliximab $5221 2.8618 $3619
Golimumab $9046 2.7766 Dominated
Vedolizumab $9180 2.8004 Dominated
Second line
Tofacitinib $5122 3.0260
Adalimumab $5189 3.0305 $14,927
Vedolizumab $9185 2.8996 Dominated
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with other treatments at an incremental cost per QALY 
within the thresholds for Colombia. Therefore, the analysis 
suggested that tofacitinib was cost effective for first- and 
second-line patients. This uncertainty analysis suggested an 
important likelihood that it is cost effective compared with 
other treatments. In the univariate sensitivity analysis, the 
cost of infliximab and probability of remission for infliximab 
and tofacitinib, could affect the ICER. The PSA revealed that 
the probability of tofacitinib being cost effective was 45% in 
the first-line setting and 64% in the second-line setting for a 
WTP threshold of one GDP per QALY.

UC has a significant impact on quality of life, work pro-
ductivity, and out-of-pocket expenses, and has an important 
and significant role in disease burden [51]. The indirect cost 
was not incorporated in the analysis; a systematic literature 
analysis reported 35% of total UC costs were associated 
with indirect costs [52]. Alternatively, injection or intrave-
nous infusion therapies exposed patients to potential out-
of-pocket expenses (i.e., transportation) and led to a greater 
chance of infection or discomfort [53].

Previous analyses analyzed the cost effectiveness of 
tofacitinib in moderate-to-severe active UC patients in dif-
ferent settings. In Great Britain, tofacitinib was likely to be 
cost effective [18]; similar scenarios were found in Germany 
[16], Greece [54] and Canada, and tofacitinib was found to 
be the optimal therapy in second-line patients [40] and in 
middle-income China [55]. No other cost-effectiveness anal-
yses exist for Colombia, hence it was not possible to com-
pare the results of this study with other publications. This 
lack of results indicates a need for further health economic 
research in this area to identify cost-effective options, given 

that those analyses are policy mechanisms that improve the 
efficient use of resources with a combination of global clini-
cal inputs and local costs.

Contrary to other cost-effectiveness models where sur-
gery and post-surgery complications were included in the 
model to estimate the impact on QALYs and costs [36, 55, 
56], in this economic model surgery was only included to 
reflect the natural history of the disease; in Colombian clini-
cal guidelines, surgery was considered an alternative in a few 
cases. Therefore, the impact of this state was not significant 
in the model, as discussed by Hernandez et al. [36].

Ustekinumab was included in the NMA to estimate the 
RR for the different states of the model for all analyzed treat-
ments, given that clinical trials are available, other economic 
models are included, and the NMA included information 
about the placebo arm, used as reference treatment, in the 
clinical trials of ustekinumab, increasing the power of the 
analysis. However, ustekinumab has no regulatory approval 
for UC in Colombia and the intravenous dosage form was 
not available at the time, therefore cost-effectiveness results 
were not incorporated.

This model only followed patients until inadequate 
response at the first biologic or for tofacitinib, both first- 
and second-line treatments, which the authors consider 
more conservative for the comparisons and to show the 
true value of one specific treatment being useful for physi-
cians and decision makers. Other cost-effectiveness models 
have assessed treatment sequences with a global approach; 
however, this could be more restrictive for clinicians given 
that the results of the model are limited to combinations of 
treatments.

Fig. 2  Cost-effectiveness acceptability curves. Estimates of the probability of being cost effective given the willingness-to-pay threshold per 
quality-adjusted life-year are shown.
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The current analyses have several strengths. The trials 
used in the NMA included studies included in other system-
atic reviews and the most recent studies published for new 
treatments for this disease, such as tofacitinib and usteki-
numab, clinical trial head-to-head comparisons, such as Var-
sity studies [26], and post hoc analyses, to obtain accurate 
information on biologically naïve and biologically exposed 
populations. This type of patient was treated separately to 
decrease the heterogeneity in the population; however, the 
analysis did not attempt to capture additional lines of therapy 
after patients did not respond to anti-TNF therapy, to accu-
rately reflect the efficacy results. In this analysis, adjustment 
over re-randomization after the induction phase was not 
conducted, maintaining the clinical results reported in the 
studies. Similar trends in the NMA were obtained for other 
indirect comparisons of clinical remission and response, 
regardless of the treatment and phase included. Compared 
with the other treatments, tofacitinib has similar efficacy in 
terms of response and remission in the induction and main-
tenance phases for first- and second-line treatments. Singh 
et al. focused on biologic-naïve patients and biologically 
exposed patients in the induction phase [57]. Systematic 
reviews have been conducted that analyzed the same group 
of patients in the induction and maintenance phases [18, 34, 
58]; however, sustained remission and response were not 
analyzed in other systematic reviews.

Exhaustive searching of post hoc analyses from published 
clinical trials was conducted to include more information for 
the different phases and health states; however, there were 
challenges in obtaining the transition probabilities between 
response, remission, and active disease, which were condi-
tional on results in the induction phase for the cost-effec-
tiveness model for UC due to limitations on the reporting 
of clinical trials. However, in some cases, this information 
was not available.

Certainly, some limitations in this analysis should be 
noted. No data were available beyond the primary data, but 
the assumptions employed to address this absence of data 
were reviewed and validated by clinical experts. Another 
related limitation was data were missing for the efficacy of 
infliximab and golimumab in patients who were exposed to 
second-line biologics. Nevertheless, infliximab is the most 
widely used biological medicine in first-line UC in Colom-
bia [59]. The model did not include biologics or tofacitinib 
in combination with other treatments, such as azathioprine, 
which is only recommended for patients with severe disease 
[10]. Due to the lack of information reported in the clinical 
trials, the NMA cannot provide information for certain tran-
sition probabilities (i.e., remission to response only, or only 
response to no response), requiring estimation from other 
combinations of health states.

The Colombian health care system faces budgetary con-
straints where health management organizations (HMOs) are 

responsible for handling the funds assigned by the Minister 
of Health. Treatments recommended by Colombian guide-
lines for UC [10] are financed by the health care system. 
An update of the benefit plan in Colombia was made at the 
beginning of this year. As previous changes are expected 
that represent greater access to new technologies, measured 
through greater use of new technologies [60]. However, they 
require additional administrative processes compared with 
other treatments for other diseases. This cost-effectiveness 
analysis allows HMOs to optimize the budget for the man-
agement of UC, including new treatments such as tofacitinib.

5  Conclusion

This analysis suggests that in Colombia, treatment with 
tofacitinib for patients with moderate-to-severe UC is a 
cost-effective option in both first- and second-line treatment 
compared with other available treatment options. However, 
additional clinical studies are required to evaluate the long-
term outcomes for all treatments in order to have more con-
fidence in the results.
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