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Purpose: Tofacitinib is recommended for treatment of rheumatoid arthritis (RA) in patients with moderate to severe disease activity,
but there is not enough evidence on its effectiveness after conventional DMARDs vs its use after biologics. The aim was evaluating the
effectiveness of tofacitinib in RA as first-line treatment (after conventional DMARDs) in a real-life setting in Colombian (Latin-
American) patients.
Patients and Methods: Retrospective cohort study conducted at a specialized center for RA management. A complete statistical
analysis was performed to compare the values of the change in the DAS28 at months 3, 6, and 12 in both treatment groups.
Results: A total of 152 RA patients who received tofacitinib: first-line 85 patients (55.9%) after failure on conventional DMARDs
or second-line 67 patients (44.1%) after failure on biologic DMARDs. Comparative analysis of response to treatment showed
a reduction in DAS28 at 3, 6, and 12 months in both study groups without statistical differences, but a higher proportion of first-
line patients achieved remission (45% vs 23%). Nonresponse at three months were associated with no response at six months of
follow-up. Baseline DAS28 was significantly associated with response at 12 months (OR: 1.87, 95%CI: 1.06–3.30, p-value 0.028).
In second-line patients, response to tofacitinib was not related to number of biologic DMARDs previously used.
Conclusion: Tofacitinib is an effective treatment option for patients with RA, maybe better after conventional DMARDs than after
biologic therapy failure. Further studies are required to determine the role of tofacitinib in different lines of RA treatment and in other
groups of patients.
Keywords: tofacitinib, rheumatoid arthritis, treatment, biologics

Introduction
Rheumatoid arthritis (RA) is an autoimmune and disabling disease with a chronic course and increasing morbidity and
mortality rate around the world. Estimations indicate that up to 1% of the world’s population is affected.1 Both the
clinical burden of the disease and its economic impact require research into the therapy effectiveness to maximize clinical
outcomes in affected patients. Studies have shown that a significant proportion of patients may have inadequate responses
to conventional management, and up to half of patients, undergoing biologic therapy, may not achieve expected clinical
improvement, according to the American College of Rheumatology (ACR) criteria.2

Tofacitinib is the first oral Janus kinase inhibitor approved to treat RA.3 The efficacy and safety of tofacitinib 5 mg
and 10 mg twice daily (BID), administered as monotherapy or in combination with conventional synthetic disease-
modifying antirheumatic drugs (csDMARDs), in patients with moderate to severe active RA, has been demonstrated in
randomized controlled trials (RCTs) phase 24,5 and Phase 36–10 for up to 24 months, and in long-term studies for up to
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nine years of observation.11,12 According to this evidence, this small-molecule is currently recommended by American
College of Rheumatology (ACR) as well as the European Alliance of Associations for Rheumatology (EULAR) like an
alternative to biologic DMARDs (bDMARDs) when a patient remains with moderate or high disease activity after the
use of csDMARD, usually methotrexate, in patients with established RA.13–15

Early identification of nonresponse is required in the context of optimal direct treatment in RA; however, few real-life
studies examine the therapeutic results of tofacitinib in biologic-naïve patients and those who have received biological
therapy, considering factors that may be related to treatment response. Therefore, evaluating effectiveness of specific RA
medications in a different population is relevant.

This study presents an analysis of a cohort of Colombian RA patients with the aim of evaluating the effectiveness of
tofacitinib, both in the first-line (after using csDMARD) and at the second-line, after biologic therapy failure in a real-life
setting. It also aims to explore factors related to the achievement of decreased activity disease or control/remission of the
disease, when using tofacitinib up to one year of follow-up.

Materials and Methods
Study Design and Population
This is a retrospective cohort study conducted at a specialized center or RA in Colombia. Institutional databases from
2017 to 2019 were used to choose and study patients with RA and a recent indication of tofacitinib, regardless of their
previous treatment or disease status. Indication and initiation of tofacitinib was an independent medical decision made as
part of the individualized management of the patient. The decision was based on the disease activity assessment,
considering the indications and contraindications of the medicine. Patients who did not start the treatment and those
who did not complete three months of follow-up were excluded from this study. Effectiveness was evaluated in those
patients who met the high adherence criteria (at least three visits with a rheumatologist per year), without increasing the
dose or frequency of the index drug and without a new dose or dose increased of oral glucocorticoids.

Concerning the use of the medicine, tofacitinib was administered 5 mg BID or 11 mg once daily as a monotherapy or
in combination with some csDMARDs. The drug was also administered as first-line treatment after failure with
csDMARDs or as a second-line treatment after one or more biological drugs with inadequate response including:
ineffectiveness, efficacy loss, or adverse events. Medicines used as treatment against RA in the cohort included:
csDMARD (methotrexate, sulfasalazine, leflunomide, hydroxychloroquine, and chloroquine), TNFi (adalimumab, eta-
nercept, infliximab, certolizumab, and golimumab) with or without csDMARD, non-TNF biologicals like (abatacept,
rituximab, and tocilizumab) with or without csDMARD, and tofacitinib, as the subject matter of this study, with or
without csDMARD.

Discontinuation of drug, defined as withdrawal of tofacitinib due to an adverse event, lack or loss efficacy, or loss of
follow-up prior to the end of the 12-month follow-up period, was recorded. Patients may also be receiving other drugs to
control their symptoms (including non-steroidal anti-inflammatory drugs, COX-2 inhibitors and/or opioids) and corti-
costeroids (≤10 mg prednisone or equivalent/day).

For each patient, sociodemographic characteristics and aspects related to RA, such as duration, stage and activity of
disease and concomitant medicine use, were recorded.

Endpoint
Therapy effectiveness was assessed by estimating the change in disease activity through DAS28 at an initial measurement
and at 3, 6, and 12 months of treatment. According to DAS28 scores, patients were classified as remission (DAS28 <2.6),
low disease activity (DAS28 between 2.6 and 3.2), moderate activity (DAS28 >3.2 and ≤5.1), or high activity (DAS28
>5.1.)16 Response analyses were performed according to the change in DAS28: a reduction in activity level or to remain in
low activity or remission was considered effective therapy. A DAS28 ≤3.2 was considered an indicator of disease control.

Therapeutic outcomes at follow-up were compared between the first-line tofacitinib group (no experience with
biologicals) and the second-line tofacitinib group (after biologic therapy failure). For the analysis, each patient
contributed to therapy event.
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Analysis Methods
Frequencies and proportions in baseline characteristics were calculated in each group of treatment and in the total
population. Differences in disease activity between the first- and second-line tofacitinib treatment groups were also
estimated. Comparisons of continuous variable data between the two patient groups were made using the t-test of
independent measurements (Mann–Whitney U-test was used for independent samples when presenting non-normal
distribution). The chi-squared test and Fisher’s exact test were used for statistical analysis of categorical variables. To
compare the values of the change in the DAS28 in months 3, 6, and 12, the missing data on patients without continuity in
follow-up were replaced by the last observed values. A subgroup analysis was performed for those who had received
tofacitinib after a biological vs two or more biologicals.

For all tests, a p-value <0.05 was considered to indicate statistical significance. Variables with statistical significance
in the analysis or those of great clinical interest or plausibility in relation to response to therapy were included in
multivariate analyses. Logistic regressions were performed to analyze the influence of individual, clinical, and pharma-
cological factors with therapeutic response outcomes at 6 and 12 months in patients with moderate to high disease
activity. All calculations were performed using PASW statistics software version 25.

Ethical Aspects
According to Resolution 8430 of 1993 from the Ministry of Health of Colombia, this research presents no risks to
patients; therefore, this study does not need approval from the ethics committee. The authors adhered to the Declaration
of Helsinki in all aspects of ethics in investigation. This study was approved by the Institutional Review Board of
BIOMAB IPS – Center for Rheumatoid Arthritis, record number 006–20, October 29, 2020 (code GC.IN.01.FR.03). All
patients had previously signed informed consent for data use; the database was anonymized to protect the confidentiality
and privacy of patients.

Results
A total of 152 patients with RA who received tofacitinib were included, they had a previous inadequate response
including primary failure or loss of efficacy. Eighty-five (55.9%) patients received first-line treatment (T1) and 67
(44.1%) received second-line treatment (T2). Women were predominant in both groups (78.6% of the total). Patients
were between 25 and 83 years old, but T1 group was younger than patients in T2 group (53±12.8 years old and 59±11.4
years old, respectively, p-value 0.01). The most frequent concomitant pathology at diagnosis time of RA was hyperten-
sion affecting a quarter of the individuals.

In patients who received first-line tofacitinib, an average of 11.8 years of disease (from onset of symptoms) was
reported and 15.5 years in those who received tofacitinib as second-line (p-value 0.003).

Table 1. describes patients characteristics at diagnosis according to the treatment line. Patients who were in
moderate or high disease activity according to DAS28 level were 77%. There were no statistically significant
differences in baseline disease characteristics between treatment groups; including disease activity measured with
DAS28, hand and foot radiography, and baseline values for C-reactive protein (CRP), erythrocyte sedimentation rate
(ESR), rheumatoid factor (RF), and anticitrullinated antibodies (anti-CCP). Patients in each treatment line received two
different doses of tofacitinib, as first-line 50.6% of patients received 5 mg twice daily and 49.4% received 11 mg once
daily doses; as a second-line 65.7% of patients received 5 mg twice daily, and 34.3% of patients the 11 mg once daily
doses.

Treatment response was assessment in patients who were initially classified with moderate or high disease activity at
3, 6, and 12 months with the change in DAS28 (Table 2.) The comparative analysis of treatment response showed
a reduction in DAS28 at three and six months of treatment in both study groups, with no statistically significant
differences between them. At 12 months of treatment, although both groups showed disease response and control
according to the DAS28 from baseline, a higher proportion of T1 patients achieved remission (45% vs 23%).
A subgroup analysis to evaluate second-line tofacitinib therapy showed no statistically significant differences in any
response criteria according to the number of previously received biologicals.
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Table 1 Baseline Characteristics of Patients by Treatment Line

First-line Second-line Total p-valuea

n=85 n=67 n=152

Age, average (SD) 53.04 (12.75) 58.85 (11.39) 55.40 (11.82) 0.017b

Gender 0.548

Female, n (%) 65 (76.6) 54 (81.1) 119 (78.6)

Male, n (%) 20 (23.4) 13 (18.9) 33 (21.4)

Medical history

Arterial hypertension, n (%) 25 (25.5) 16 (23.4) 37 (24.5) 0.810

Diabetes mellitus, n (%) 5 (5.6) 3 (4.3) 8 (5.0) 0.782

CVD, n (%) 2 (1.9) 0 (0.0) 2 (1.0) 0.354

Osteoporosis, n (%) 6 (7.1) 10 (14.3) 16 (10.5) 0.233

Sjögren’s syndrome, n (%) 2 (1.8) 1 (2.0) 3 (1.9) 0.924

Characteristics of RA at diagnosis

Duration of RA, mean (95%CI) 11.80 (8.94–14.66) 15.54 (12.87–18.19) 13.86 (12.25–15.46) 0.003b

DAS28 0.537

Remission, n (%) 14 (16.5) 7 (10.4) 21 (13.8)

Low activity, n (%) 7 (8.2) 7 (10.4) 14 (9.2)

Moderate activity, n (%) 41 (48.2) 31 (46.3) 72 (47.4)

High activity, n (%) 23 (27.1) 22 (32.9) 45 (29.6)

DAS28, mean (SD) 4.78 (4.44–5.11) 4.80 (4.42–5.16) 4.84 (4.64–5.03) 0.430b

Hand radiograph 0.117

Negative, n (%) 61 (72.0) 31 (46.2) 96 (63.2)

Positive, n (%) 24 (28.0) 36 (53.8) 56 (36.8)

(Continued)
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A logistic regression analysis was performed to evaluate the relationship of different factors with the disease response
measured by the DAS28 at 6 and 12 months (Table 3.) At the multivariate analysis, the use of tofacitinib as first-line of
treatment showed a tendency toward a lower response at six months (OR: 0.21, 95%CI: 0.06–0.76, p-value 0.018) but not
at 12 months. The response in disease activity at three months was a major factor related to six-month response (OR:
15.63, 95%CI: 4.38–55.74, p-value 0.000), while the initial DAS28 was significantly associated with response at 12
months of treatment. (Table 3).

Discussion
This study shows outcomes of one-year follow-up on patients with RAwho received tofacitinib treatment. The frequency
of established monitoring was determined accordingly by clinical guidelines that recommend frequent follow-up on
patients with active disease to closely monitor disease activity and adjust treatment accordingly.13,14 The guidelines of the
EULAR14 specify follow-up every one to three months with more frequent monitoring on patients with high disease
activity and suggest that if no improvement is observed within three months or if the treatment target is not reached
within six months, treatment should be changed.

In the case of tofacitinib, the documentation of real-world experiences in its use against RA is relatively recent,17

derived from use in countries where tofacitinib has been available in clinical practice for several years. The analysis

Table 1 (Continued).

First-line Second-line Total p-valuea

n=85 n=67 n=152

Foot radiograph 0.735

Negative, n (%) 74 (86.7) 55 (81.8) 129 (84.6)

Positive, n (%) 11 (13.3) 12 (18.2) 23 (15.4)

Baseline ESR, mean (SD) 24.41 (17.72) 23.54 (13.68) 23.74 (16.59) 0.171b

Baseline CRP 0.403

Negative, n (%) 19/48 (39.6) 18/37 (48.6) 37/85 (43.5)

Positive, n (%) 29/48 (60.4) 19/37 (51.4) 48/85 (56.5)

Rheumatoid factor 0.813

Negative, n (%) 13 (15.0) 11 (16.7) 24 (15.7)

Positive, n (%) 72 (85.0) 56 (83.3) 128 (84.3)

Anti-CCP 0.609

Negative, n (%) 14 (16.7) 9 (12.8) 23 (15.1)

Positive, n (%) 71 (83.3) 58 (87.2) 129 (84.9)

Notes: aChi-squared; bStudent's t-test.
Abbreviations: Anti-CCP, anti-cyclic citrullinated peptide antibodies; CI, confidence interval; CRP, C-reactive protein; CVD, cardiovascular disease; DAS28, disease activity
score 28; ESR, erythrosedimentation rate; RA, rheumatoid arthritis; SD, standard deviation.
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Table 2 Response at 3, 6, and 12 Months Depending on Treatment Line

First-line
n=85

Second-line
n=67

p-value

Treatment duration (years), mean (95%CI) 2.11 (1.69−2.53) 2.30 (1.83–2.77) 0.296b

Response at Month 3

DAS28 0.430

In remission, n (%) 15 (18.0) 13 (18.9)

Low activity, n (%) 7 (8.2) 9 (13.2)

Moderate activity, n (%) 42 (49.2) 36 (54.7)

High activity, n (%) 21 (24.6) 9 (13.2)

DAS28 change, mean (95%CI) −0.77 (−1.20 −0.34) −1.07 (−1.52 −0.61) 0.30

DAS28 Responsea 0.265

Negative, n (%) 47 (55.7) 30 (45.3)

Positive, n (%) 38 (44.3) 37 (54.7)

Response at Month 6

DAS28 0.293

In remission, n (%) 19 (22.4) 15 (22.9)

Low activity, n (%) 13 (15.5) 18 (27.1)

Moderate activity, n (%) 42 (50.0) 30 (45.8)

High activity, n (%) 11 (12.1) 4 (4.2)

DAS28 change, mean (95%CI) −1.15 (−1.60 −0.69) −1.33 (−1.74 −0.91) 0.250b

DAS28 Responsea 0.052

Negative, n (%) 37 (43.1) 17 (25.0)

Positive, n (%) 48 (56.9) 50 (75.0)

(Continued)
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derived from this data has been aimed at understanding treatment patterns and patient outcomes and characterizing the
safety profile of tofacitinib.9,12,17,18 Similarly, reviews of 6 or 12-month studies on the use of biologics or tofacitinib, in
monotherapy or in combination, have shown their efficacy (functionality and remission of the disease) in persons with
RAwho had previously experienced and failed treatment with methotrexate or other DMARDs,19 and in persons with RA
who had previously experienced failure with biological treatment.19 In this context, this study provides useful informa-
tion on cohort results considering the use of tofacitinib in patients who have not received biological therapy, as in those
who have previously received biologicals in the management of their RA.

The findings of this study show disease response in both treatment groups. In 2018, Mori et al20 published a study that
directly compared the results of tofacitinib therapy in methotrexate-refractory RA between patients without biologic
treatment (36 subjects) and patients who had experienced inadequate response to biological agents (77 patients). There,
clinical disease activity evaluated at six months with the Clinical Disease Activity Index (CDAI) found an association of
previous use of biological agents with failure to achieve therapeutic response (OR: 4.48, p=0.002) and the number of
previous biological agents was twice as large in nonresponders as in responders (p<0.001); patients without biological
experience achieved remission more quickly and in greater proportion (41.7% vs 11.7%, p=0.001). In contrast, our study
showed no statistically significant differences in patients with moderate and high disease activity with the use of second-
line tofacitinib, or in relation to the number of previous biological agents. These dissimilar results can be attributed to
differences in scales and estimation of response between studies, indicating in both cases the efficacy of tofacitinib in
patients with difficult-to-manage RA.

Multivariate logistic regression analysis, which explored the relationships of several possible factors with disease
response, found that three-month response is an indicator of six-month response, similar to previous study findings.
A post hoc analysis of two randomized, double-blind, Phase III studies explored early changes in disease activity and
achievement of low activity and remission goals with tofacitinib.21 In patients with an inadequate response to

Table 2 (Continued).

First-line
n=85

Second-line
n=67

p-value

Response at Month 12

DAS28 0.159

In remission, n (%) 38 (45.0) 15 (23.0)

Low activity, n (%) 13 (15.0) 12 (17.9)

Moderate activity, n (%) 30 (35.0) 38 (56.4)

High activity, n (%) 4 (5.0) 2 (2.6)

DAS28 change, mean (95%CI) −1.62 (−1.99 −1.23) −1.43 (−1.96 −0.90) 0.419b

DAS28 Responsea 0.422

Negative, n (%) 23 (27.5) 24 (35.9)

Positive, n (%) 62 (72.5) 43 (64.1)

Notes: aDecrease in disease activity or continuity in mild activity/remission. bStudent's t-test.
Abbreviations: CI, confidence interval; DAS28, disease activity score 28.
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methotrexate, the lack of response to tofacitinib after one or three months predicted a low probability of achieving low
disease activity by month six.21 These results are important in guiding decision-making for continued treatment with
tofacitinib in the face of a lack of early response, and stress the need to include this measurement early in the therapeutic
evaluation of patients with RA. Also, the multivariate analysis showed that the use of tofacitinib as first-line of treatment
had a tendency toward significancy a lower response at six months but not at 12 months, showing that the use of
tofacitinib achieves responses per year of treatment regardless of its use after conventional or biological therapy, as
shown in other studies.17

Considering that ancestry is one of the factors that define autoimmune tautology,22,23 evaluating the effectiveness of
RA medications, according to ancestry, is relevant, since different responses may occur depending on the population in
question. Indeed, the tofacitinib dose-response or effectiveness between patients of different ancestries has been
evaluated (ie Japanese, Chinese, Western among others)24–26 in addition to the evaluation of security profile according
to ancestry.27 This is one of the first studies analyzing the tofacitinib effectiveness in RA patients after conventional or
biological therapy in Colombian patients (Latino population). Although the information regarding this topic is scarce in
the Latino population, there are studies that evaluate the effectiveness and safety of tofacitinib in the Latin-American
population compared with the rest of the world.28 This is important because of the particular RA outcomes in this
population when compared with different populations.

Table 3 Regression Analysis to Estimate the Risk of Response of the Disease at 6 and 12 Months of Treatment with
Tofacitinib (Adjusted Model)

Factor Response at Month 6 Response at Month 12a

OR 95%CI p-value OR 95%CI p-value

Age 1.00 0.97–1.03 0.788 1.02 0.98–1.06 0.211

Male 1.82 0.65–5.08 0.251 0.81 0.27–2.38 0.709

Duration of RA 0.99 0.94–1.04 0.908 1.02 0.96–1.08 0.444

Positive rheumatoid factor 0.81 026–2.56 0.730 0.63 0.17–2.26 0.485

Positive anti-CCP 0.34 0.068–1.69 0.189

Initial DAS28 1.61 1.04–2.49 0.033 1.9 1.11–3.25 0.018

First-line tofacitinibb 0.44 0.19–1.01 0.054 1.47 0.56–3.83 0.423

Treatment period 1.12 0.80–1.55 0.492 1.1 0.75–1.61 0.607

Dose: 11 mg 0.95 0.42–2.13 0.904 0.75 0.258–1.99 0.565

Response at month 3 13.42 4.57–39.44 0.000 2.32 0.87–6.18 0.091

Unadjusted multivariate analysis model Response at Month 6 Response at Month 12a

Factor OR 95%CI p-value OR 95%CI p-value

Positive anti-CCP 0.20 0.03–1.33 0.097

Initial DAS28 1.41 0.78–2.54 0.249 1.87 1.06–3.30 0.028

First-line 0.21 0.06–0.76 0.018 1.41 0.51–3.91 0.504

Response at month 3 15.63 4.38–55.74 0.000 1.81 0.64–5.11 0.257

Notes: aPositive anti-CCP at month 12 was omitted because of collinearity. bNo experience with biologicals) versus second-line tofacitinib group (after
biologic therapy failure).
Abbreviations: Anti-CCP, anti-cyclic citrullinated peptide antibodies; CI, confidence interval; DAS28, disease activity score 28; OR, odds ratio; RA,
rheumatoid arthritis.
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In the present study, patients who received first-line tofacitinib had a shorter duration of disease than patients who
received tofacitinib as second-line therapy. This result was similar to the outcomes described in the Corrona registry, they
showed that patients that start tofacitinib had longer disease duration.17 Fleischmann et al compared efficacy and safety
of tofacitinib in patients with early disease (defined as a disease duration less than one year) versus established disease
(defined as a disease duration more than one year), they found that ACR response rates, were higher in patients with
tofacitinib use versus methotrexate, and at 12 months there were higher response rates in patients with early established
disease that used tofacitinib.29 In this study, patients in the T1 group (that had fewer years with the disease) showed
a slight decrease in the number of those with moderate disease activity, 42 (50%) to 30 (35%) at 6 and 12 months,
respectively compared with the T2 group, 30 (45.8%) to 38 (45.8%) at 6 and 12 months, respectively, that had lower
DAS28 response. Therefore, the duration of the disease becomes important not only at the response under tofacitinib
treatment measured by the activity of the disease, but also in how well the patient preserves their functionality and how
radiographic compromise progresses.29

This study is subject to some limitations such as sample size, those inherent in the measurement instruments used and
others inherent in observational studies, including channeling bias or confounding by indication bias. Regarding those
biases, although we performed multivariate logistic regression analysis to adjust for confounding variables, we did not
include a propensity score in those analyses, so the results should be interpreted in the light of these limitations. In
conclusion, tofacitinib alone or in combination is an effective treatment option for patients with RA after csDMARD and
in patients who have failed prior treatment with biologic therapy. The findings in monitoring the response measured by
the DAS28 highlight the importance of early response in the predictability of medium- and long-term response. Further
studies will help determine the role of tofacitinib in the treatment of patients with RA in the different treatment lines and
expand the exploration of factors related to therapeutic success.

Conclusion
In conclusion, the present research shows that tofacitinib is not only effective after conventional DMARDs, but also after
biological therapy, this regardless of the number of prior biologics used. In addition, the comparative analysis of
treatment response showed a reduction in DAS28 at 3, 6, and 12 months of treatment in both study groups under
tofacitinib treatment (after csDMARDs and after biologics), without statistically significant differences between them,
but a higher proportion of patients after csDMARDs achieved remission in disease activity. Finally, the response in
disease activity at three months was a major factor related to consecutive months (six-month response, and maybe also to
12-month response); therefore, it could be suggested that there is predictability in the response to tofacitinib at three
months in this population.
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