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Abstract

Background and Aims: A noninterventional prospective study was performed in

Colombia and Peru. The aim was to describe the impact of access to treatment on

Patient‐reported outcomes (PRO) in patients with Rheumatoid arthritis (RA)

after failure to conventional disease‐modifying antirheumatic drugs (DMARDs)

in real‐life conditions.

Methods: The impact of access to treatment was measured by access barriers, time

to supply (TtS) and interruption evaluating their effect in changes of PROs

between baseline and 6‐month follow‐up between February 2017 and November

2019. The association of access to care with disease activity, functional status,

health‐related quality of life was assessed using bivariate and multivariable

analysis. Results are expressed in least mean difference; TtS in mean number of

days for delivery of treatment at baseline. Variability measures were standard

deviation and standard error.

Results: One hundred seventy patients were recruited, 70 treated with tofacitinib

and 100 with biological DMARDs. Thirty‐nine patients reported access barriers. The

mean of TtS was 23 ± 38.83 days. The difference from baseline to 6‐month visit in

PROs were affected by access barriers and interruptions. There was not statistically

significant difference in the of PRO's score among visits in patients that reported

delay of supply of more than 23 days compared to patients with less days of delay.

Conclusion: This study suggested the access to treatment can affect the response to

the treatment at 6 months of follow‐up. There seems to be no effect in the PROs for

delay of TtS during the studied period.
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1 | INTRODUCTION

Rheumatoid arthritis (RA) is an autoimmune, chronic, systemic disorder

that affects approximately 1% of the world's population.1 It is

characterized by synovial membrane swelling that causes joint swelling,

stiffness, and pain, which subsequently leads to the progressive erosion

and destruction of cartilage and bone tissue in the affected joints.

Between 17.85% and 40.9% of patients with RA may experience extra‐

articular manifestations that may involve skin, eye, respiratory, oral,

cardiovascular, neurological, hematological, and/or vascular function.2–5

Patients with RA are also likely to experience depression, sexual

dysfunction, and social relationship disruption.6

Biological disease modifying antirheumatic drugs (bDMARDs) and

tofacitinib have demonstrated consistent efficacy in reducing the signs

and symptoms of RA and have shown improvements in patient‐reported

outcomes (PROs) with manageable safety profiles.7–13 In Latin America,

rheumatologists have clinical experience in treating RA patients with

bDMARDs14 or tofacitinib.15 In contrast to bDMARDs, tofacitinib is orally

administered and has been used as a monotherapy more frequently than

bDMARDs.16 Both treatments have been recommended for the

treatment of RA in the clinical guidelines of the Colombia and Peru.17,18

However, access to treatments in those countries is limited. The

health care systems of the different Latin American countries change, and

depending on if the government provides treatments then the coverages

can vary from 60% to 100% of the population, and not all bDMARDs are

available.14 These varying degrees of coverage have negative effects on

patient welfare and on disease activity.19 A noninterventional study

was conducted in Colombia and Peru to describe the baseline

changes at 6 months in the outcomes associated to physical

activity, disease activity, quality of life, and safety in patients with

RA treated with tofacitinib or bDMARDs after the failure of

conventional DMARDs in real‐life conditions register in Clinical

trial. According to the analysis, access barriers and other related

variables were significant associated to the baseline clinical

outcomes changes observed for both treatments.20

Although there are studies assessing PROs and the safety of RA

treatment, particularly with bDMARDs, data related to current access to

treatments, especially to tofacitinib, are scarce in Latin American

countries. Additionally, there are no data on the association between

PROs and the access barriers patients face; and thus, researchers are

unable to capture the differences in treatment outcomes with tofacitinib

or bDMARDs. Therefore, using the data of the cohort study previously

mentioned the present study aimed to describe the impact of access to

treatment (access barriers, time to supply [TtS], and interruption) on PROs

in patients with RA treated with tofacitinib or bDMARDs after failure

with conventional DMARDs, in clinical practice in Colombia and Peru.

2 | MATERIAL AND METHODS

2.1 | Setting and population

The impact of access to treatment was determined by describing the

changes between baseline and 6‐month follow‐up in PROs. The

prospective observational study was conducted on the index

date when the treatment was prescribed. One hundred seventy

patients with established RA who were treated with tofacitinib or

bDMARDs as a second line of therapy after failure of conventional

DMARDs were recruited in the study. The selection of the treatment,

its modification and any use of concomitant medications assessed at

follow‐up were within current practice guidelines and were decided

upon by their rheumatologist under routine clinical practice. The

patients were recruited from two Latin American countries, Colombia

(10 sites) and Peru (3 sites), between February 2017 and November

2019. Clinical trial number NCT03073109.

The inclusion criteria used to collect unanimously the information

in 13 centers were patients with 18 years or older; had received a

diagnosis of moderate to severe RA more than 6 months before

enrollment in the trial, considered as established RA; activity of the

disease defined as Disease Activity Score (28‐joint count, based on

erythrocyte sedimentation rate [DAS28‐ESR]); failure to conventional

DMARDs which was defined as inadequate response to conventional

DMARDs at least 12 weeks before study entry based on disease

activity, and no experience with bDMARDs.

The patients' baseline data were collected after prescription of

the treatments, and these data corresponded to the patient's

demographic and clinical characteristics for the study of RA status

and comorbidities. The follow‐up of patients was performed by

interviewing patients at months 0 and 6 (±1 month) to measure the

PROs. The flow diagram of the study is presented in the Figure 1.

2.2 | Outcome measures

The access to treatment was evaluated as follows: TtS; interruption of

supply; and access barriers. Access barriers were defined as any

constraints caused by administrative issues with the health care insurance

or supplier reported by the patient during the follow‐up visit. TheTtS was

measured only for the first prescription dosage delivery from the Health

Maintenance Organization (HMO) or supplier to the patient, and it was

expressed as the number of days required for the delivery of treatment

from the time of prescription. It was dichotomized using as cut‐off based

on the mean of days observed in the cohort. An interruption occurred if

the patient lost 1 day or more during the treatment.
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Functional status was evaluated using the Health Assessment

Questionnaire—Disability Index (HAQ‐DI), which was adapted since

eight of the questions were included in the Routine Assessment of

Patients Index Data 3 (RAPID3). Quality of life was evaluated using

the HAQ 3‐level (EQ‐5D‐3L); disease activity was evaluated using the

RAPID3; and disease activity score was evaluated using the

28 (DAS28‐ESR) tender and swollen joint counts. All questionnaires

were validated in the Spanish language.

2.3 | Statistical analysis

Data were summarized by descriptive statistics. Univariate analyses

were performed on the patients' demographic and clinical characteristics

regarding RA status and comorbidities in both groups (access barriers and

without access barriers). For continuous variable, t test was used when it

has a normal distribution or Wilcoxon Rank‐Sum test for nonparametric

distribution. In categorical variables, X2 test and Kruskal−Wallis test

depending on the number of categories. The statistical software package

R (version 4.0.5) was used to conduct the statistical analysis.

The clinical outcomes were analyzed by estimating the difference

in means using least square means between periods and patients that

reported access barriers, interruption, or TtS higher than the mean.

Therefore, a bivariate and multivariable analysis was performed to

identify the association between potential confounding variables.

In the difference between visits in each PROs, linear regression

was conducted for the multivariable analysis. The adjusted full model

was composed of all potential confounding variables such as demo-

graphic and clinical characteristics, concomitant treatment, treated with

tofacitinib or bDMARD, among others (e.g., age, gender, country of

origin, previous treatments, neutrophils, insurance, and baseline clinical

data such as DAS28‐ESR). The reduced model was developed from the

results of multivariable analysis selecting the variables with p value less

than 0.05, it was considered as statistically significant. For comparison

between PRO's score in the baseline and 6‐month visit for each studied

groups were used paired t‐test for unadjusted analysis and mixed

effects regression analysis for adjusted results.

The changes in the clinical outcomes during the period of follow‐

up were expressed as the least mean difference, and variability

measures were standard deviation (SD) and standard error (SE).

Multiple imputation was used to manage the missing data from the

different variables using multiple imputation methods Multivariate

Imputation by Chained Equations (MICE) with five imputations using

the predictive mean matching based all the variables available to

conduct the prediction (outcomes and treatment were not used as

predictors). It was run with the package MICE in R software

(version 4.0.5).

2.4 | Ethics statement

The protocol was approved by the Independent Ethics Committee at

each center. All the patients provided written informed consent.

3 | RESULTS

One hundred seventy patients were recruited and treated with

tofacitinib (100 patients) and bDMARDS (n = 70 patients). Twelve

patients were withdrawn from the study, principally due to loss to

F IGURE 1 Diagram flow of patients in the study

REYES ET AL | 3 of 8



follow‐up (n = 9 patients). The mean of duration of the treatment was

5.21 ± 2.27 months. For tofacitinib group was 4.82 ± SD 2.53 months

and bDMARDs group 5.83 ± SD 1.61 months.

The mean age was 53.53± SD 13.77 years old and 6.31± SD 7.02

years since RA diagnosis. Among the patients, methotrexate (58.82%),

leflunomide (19.41%), or chloroquine (11.76%) were the most frequent

conventional DMARDs used previously. Corticosteroids were used

previously by 82.94% of the patients. The main access mechanisms for

treatments were private health insurance (n=91) and public health

insurance (n=53); there was no information available for 12 patients.

Private health insurance was more frequently used in both countries.

Among the imputed variables, highest percentage of missing

values were 21%. The outcome variables do not report missing data

at baseline (See the reported the variables with missing data in

Supporting Informaton Material).

3.1 | Access barriers

Thirty‐nine patients reported access barriers during follow‐up; these

barriers were most frequently reported by Colombian patients. The

barriers were observed with almost all health insurance, but

particularly with private insurance. The patients with access barriers

reported longer length of time since initial diagnosis (Table 1).

The difference from baseline to 6‐month visit in RAPID3,

adapted HAQ‐DI, DAS28‐ESR, and EQ‐5D‐3L were affected by

access barriers (Table 2). When PROs were evaluated by group of

patients with access barriers or without access barriers, the first

group reported slight reduction in disease activity than second group

in RAPID3 and DAS28‐ESR scores (p < 0.001 and p = 0.011,

respectively). The covariables included in the multivariable analysis

are reported in Supporting Information Material.

A similar proportion of patients by type of disease activity (high,

moderate, low, and remission) was reported between groups with or

without access barriers at baseline. At the 6‐month follow‐up, 69% of

the patients without access barriers achieved remission or low

activity, while only 29% of the patients who experienced access

barriers achieved remission or low activity (Figure 2).

3.2 | Interruption

Thirteen patients reported any interruptions during the follow up

which six patients were treated with bDMARDs and seven with

tofacitinib. Interruption of treatment impacted the improvement of

PROs, mainly the associated with disease activity, in which DAS28‐

ESR was the only statistically significant (Table 2). The impact was

higher in the comparison between visits, the differences for all PROs

were not changed significantly in patients with interruptions,

contrary tendency occurs in patients without interruptions (see

details in Supporting Information Material).

TABLE 1 Clinical and demographic characteristics by access
barriers

With access
barriers

Without
access barriers p Value

Number of subjects 39 119

Age—Mean (SD) 56 (17) 52.1 (13) 0.190

Female—% (no. of

patients)

82% (32) 91% (108) 0.230

Country—% (no. of

patients)

Peru 7.7% (3) 66% (78) <0.001

Colombia 92% (36) 34% (41)

Urban area—% (No. of
patients)

92% (36) 99% (108) 0.076

Health insurance % (no. of patients)

Complementary 0% (0) 2.5% (3) 0.024

Patient 23% (9) 1.7% (2)

Private 46% (18) 61% (73)

Public 31% (12) 34% (41)

Time to supply (days)—
Mean (SD)

46 (64) 8 (30) 0.057

Disease year—
Mean (SD)

9.1 (8.7) 5.4 (6.2) 0.018

Time previous
treatment (months)

23 (22) 29 (33) 0.210

Advanced therapy 0.024

Tofacitinib 74% (29) 52% (62)

bDMARDs 26% (10) 48% (57)

Concomitant therapy—% (No. of patients)

Leflunomide 28% (11) 20% (24) 0.050

Methotrexate 87% (34) 48% (57) <0.001

Aminoquinolines 38% (15) 6.7% (8) <0.001

Corticosteroids 87% (34) 87% (103) 1.000

Clinical characteristics

Lymphocytes/mm3—
mean (SD)

3.200 (1.100) 2.200 (1.100) 0.080

Neutrophils/mm3—
mean (SD)

5.000 (2.00) 4.400 (2.300) 0.250

Swollen joins—
mean (SD)

7.2 (5.4) 8.1 (6.3) 0.430

Tender joints—
mean (SD)

8.9 (6) 11 (5.9) 0.0780

Medical condition—%
(no. of patients)

13% (5) 2.5% (3) 0.030

DAS28‐ESR—
mean (SD)

5.2 (8.) 5.6 (3.5) 0.230
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3.3 | TtS

The mean of TtS was 23 ± 38.83 days. Forty‐eight patients presented

TtS for more than 23 days after prescriptions, 26 patients with

bDMARDs and 22 patients with tofacitinib. After multivariable

analysis, there was numerical difference without being statistically

significant in the of PRO's score among visits in patients that

reported delay of supply of more than 23 days compared to patients

with less days of delay. This reduction is mainly observed in RAPID3

and adapted HAQ‐DI (Table 2). The comparison of PRO´s score

between baseline visit and 6‐month visit is presented in detail in

Supporting Information Material.

The type of treatment (tofacitinib or bDMARDs) was not

associated to difference from baseline to month 6 in the analysis in

both groups of patients of access barriers, interruption and TtS.

However, treatment was a covariable included in the multivariable

analysis when the scores were compared between visits. Other

relevant variables were country, previous use of leflunomide,

previous use of methotrexate, DAS28‐ESR baseline, neutrophils,

corticosteroids, diagnosis year, type of health insurance, and among

others (see details in Supporting Information Material).

4 | DISCUSSION

The purpose of this study was to describe the impact of access to

treatment on PROs in patients with RA treated with tofacitinib or

bDMARDs; Access barriers negatively affected the PROs measured

at the 6‐month follow‐up; interruption affected mainly DAS28‐ESR;

and TtS has not was statistically difference between groups in all

PROs. This result suggested that access to treatment are relevant

factors to consider in different real‐world conditions situations

assessing health‐related effects of treatments, such as in clinical

practice and research using noninterventional studies.

In Peru, tofacitinib and bDMARDs are included in the national

health benefits plan of Healthcare Social Security (ESSALUD) for the

treatment of moderate to severe RA in patients who failed a

methotrexate‐based therapy; in contrast, in Colombia, tofacitinib was

not included in the national health benefits plan at the moment of

this study; however, it was reimbursed by the government. Although

the health care systems in Colombia and Peru are heterogeneous (i.e.,

characteristics of the health care system, regulation, financing, and

reimbursement decisions), the results show the presence of access

barriers for 32% of the patients, regardless of health insurance. In

Latin American countries, affiliation or contribution does not

guarantee effective access to treatments, which can be restricted

by economic barriers, such as copayments,21 constraints on health

service provision, delays in scheduling medical appointments, and

long distances and difficulties of travel,22 among other factors. In

Colombia a previous reported difficulties in access to medications

associated with authorizations by the insurer in patients with

bDMARD or tofacitinib.23

Few studies have evaluated the access barriers among RA

patients specifically related to the use of biologics. The Health

Outcomes Patient Environment (HOPE) study conducted in Greece

reported a higher proportion of access barriers among RA patients

treated with biologics (49%) during 12 months of follow‐up, which

was mainly related to the prescribing process, the long distances

patients had to travel to receive treatment, and the nonavailability of

TABLE 1 (Continued)

With access
barriers

Without
access barriers p Value

Previous treatment—% (no. of patients)

Deflazacort 13% (5) 22% (26) 0.320

Leflunomide 18% (7) 13% (16) 0.670

Methotrexate 69% (27) 25% (30) <0.001

Prednisolone 44% (17) 45% (53) 1.000

Folic acid 0% (0) 1% (1) 1.000

Chloroquine 13% (5) 4.2% (5) 0.120

Hydroxychloroquine 10% (4) 1(1) 0.017

Sulfasalazine 2.6% (1) 1% (1) 0.990

Methylprednisolone 2.6% (1) 1% (1) 0.990

TABLE 2 PROs at difference changes in patients groups
adjusted for multivariable analysis

Mean SE p Value

Access barriers

RAPID3 −1.59 0.454 <0.001

Adapted HAQ‐DI −0.345 0.12 0.006

EQ‐5D‐3L 0.091 0.07 0.202

DAS28‐ESR −0.721 0.278 0.011

Interruption

RAPID3 −1.22 0.665 0.069

Adapted HAQ‐DI −0.232 0.177 0.191

EQ‐5D‐3L 0.161 0.1 0.110

DAS28‐ ESR −1.03 0.377 0.007

Time to supply more than 23 days

RAPID3 −1.03 0.543 0.061

Adapted HAQ‐DI −0.11 0.11 0.304

EQ‐5D‐3L 0.083 0.0627 0.186

DAS28‐ESR −0.051 0.233 0.827

Abbreviations: DAS28‐ESR, Disease Activity Score (28‐joint count, based
on erythrocyte sedimentation rate); EQ‐5D‐3L, quality of life was

evaluated using the Health Assessment Questionnaire 3‐level; HAQ‐DI,
Health Assessment Questionnaire—Disability Index; PROs, patient
reported outcomes; RAPID3, Routine Assessment of Patient Index Data 3;
SE, standard error.
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medication at the hospital.24 In Portugal, rheumatologists reported

the longest wait‐times for the approval of biologics, from 2 days up to

8 weeks; however, the study did not mention the proportion of

patients affected.25

Other studies analyzed access or treatment with bDMARDs in

different countries. According to a survey conducted in 49 European

countries, almost 40% of people have access issues with bDMARDs

therapies for RA; financial and administrative restrictions were the

main barriers.26 Another study analyzed patient characteristics

associated with a higher probability of initiating a bDMARDs, such

as patients older than 70 years, Hispanic ethnicity, household income,

being married and residence in a rural environment.27 Availability,

affordability, and acceptability are variables associated with access to

medications at the general level. Under availability is affected by the

size of the market, by each country's health policies related to low

income patients, by the low percentage of the gross domestic product

allocated to health care, by pricing and funding, especially in countries

with low incomes, and by physicians' and patients' willingness to

pursue a treatment despite being familiar with the health care system's

barriers, such as administrative and financial constraints.28

Based on our findings, patients face significant barriers to

accessing effective medications, which constitute major problems in

Colombia and Peru because they affect the achievement of clinical

outcomes. In a Colombian study of patient complaints gathered in

2013, some of the main issues were delays in the approval of services

and constraints on the opportunities for treatment, including access

to medicines.29 Although the study did not characterize the cause of

access barriers, lack of access and delay of treatment were factors

that impacted the clinical response for both patient groups.

Additionally, previous studies of RA patients have shown disparities

in access to treatments among European countries30,31 and a

negative relationship between countries' bDMARDs usage and the

level of disease activity.32 Further research may describe alternatives

to reduce the gap between the treatments needed by RA patients in

the Peruvian and Colombian contexts.

The results of the study need to be analyzed cautiously, specially

TtS and interruption, given that sample size was limited, the study did

not quantified patients with more than one interruption or more

times of delay's supply, duration of the interruption, and time of

follow up. In this study those measurement showed reduction a

difference between groups without statistically difference, there

were only 13 patients with interruption and 48 patients were with

TtS more than 23 days after prescriptions of a total of 170 patients.

Future research could focus on incorporating or intended to address

concerns raised which has the potential to had more relevant the

measurement of TtS and interruption.

The inclusion and exclusion criteria were wide to recruit patients

more similar to them from clinical practice where tofacitinib and

bDMARDs are used. Additionally, the study involved many sites

distributed in Colombia and Peru which allowed to count on

participants in several regions of the countries. However, the

interpretation of results of this study should consider the current

situation of use of these treatments and the changes of the health

care systems.

This study has some limitations. One of these limitations is the

heterogeneity among patients, which is a result of the study design. This

study was controlled by multivariable analysis, where different clinical

factors were evaluated as influencing the association between access

and PROs; however, it was limited to observable covariables. There may

be other variables that were not measured and that potentially could

affect the association between access barriers and the clinical outcomes;

this is a known limitation of observational studies.

In an effort to reduce the barriers identified in the management

of RA, Colombia and Peru, as well as other Latin American countries,

have established early disease clinics, and at least in Colombia, one

study showed that the time to referral from primary to tertiary care

among RA patients has improved.14 With respect to regulation,

Colombia institutes laws that mandate epidemiologic surveillance of

RA‐related prevention, diagnosis, and treatment. The opportunity for

treatment, in weeks, from symptom onset until the first treatment

with bDMARDs was 26.3 in 201933 and 27.0 in 202034; the goal was

20 weeks, which indicates that there are important challenges and

improvement opportunities remaining in the provision of services to

these patients.

F IGURE 2 DAS28‐ESR results categorized
by severity of the diseases at baseline and 6
month visit for access barriers. DAS28‐ESR,
disease activity score was evaluated using
the 28.
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Although this situation may have begun to improve, challenges

remain in the availability of therapies, access to treatments, and TtS,

which will all have a measurable impact on the well‐being of patients

with RA.

In conclusion, this study suggested the access to treatment can

affect the response to the treatment at 6 months of follow‐up. There

seems to be no effect in the PROs for delay of TtS during the studied

period. Additional studies are required to continue evaluating the

impact of these variables in the clinical outcomes.
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