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Purpose: To describe clinical characteristics and effectiveness of health care in patients with rheumatoid arthritis (RA) as part of
a multidisciplinary care model (MCM) in a specialized rheumatology center, compared with the results of a national registry of RA
(NARRA) as evidence of real-world management.

Patients and Methods: We conducted a real-world study (July 1, 2018 to June 30, 2019) based on an analysis of electronic health
records of a cohort of RA patients managed with the “Treat-to-Target” strategy in a specialized rheumatology center in Colombia with
an MCM, compared with the NARRA that includes different models of usual care.

Results: We have analyzed 7053 subjects with RA treated at a specialized rheumatology center and 81,492 patients from the NARRA.
Cohorts were similar in their baseline characteristics, with women in predominance and diagnosis age close to 50 years. At the time of
diagnosis, a higher proportion of clinical diagnostic test use and rheumatology consultation access was observed in the specialized
rheumatology center than in the national registry (4—6 per year versus three or less). In addition, higher proportions of patients in
remission and low disease activity were reported for the specialized rheumatology center, with a >40% amount of data lost in the
national registry. Pharmacological management was similar regarding the analgesic use. In the specialized center, Certolizumab was
more frequently used than in the NARRA registry; also, there were significant differences in methotrexate, leflunomide, and
sulfasalazine use, being higher in the specialized rheumatology center.

Conclusion: The MCM of a specialized center in RA can guarantee comprehensive care, with better access to all the services required
to manage the disease. It ensures specialist management and evidence-based care that facilitates the achievement of therapeutic
objectives. In addition, better patient records and follow-ups are available to evaluate health outcomes.
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Introduction
Rheumatoid arthritis (RA) is a chronic, disabling autoimmune disease. It is estimated that up to 1% of the world
population is affected by RA, with increased morbidity and mortality.'* This disease imposes a significant economic
impact due to treatment costs and its effect on the work capacity of those who suffer it.* It also generates higher
out-of-pocket costs and consumes a considerable portion of the resources of the health system.* This situation has
led to the creation of different RA registries as primary sources of epidemiological data to monitor and characterize
populations with specific risks, use of health services, and plan for care costs.””’

Chronic diseases such as RA have required comprehensive care strategies that ensure adequate coverage of patients’
needs.'® One of these strategies is the creation of multidisciplinary care models (MCM) called also Centers of
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Excellence (CoE), whose objective is to obtain high-quality health results from the appropriate and minimum use of
resources.''

Although the country does not have a standardized model of care for the population with RA, unmet needs have
encouraged the start of specialized healthcare centers CoE type. These centers are oriented to optimize results through an
MCM, ensuring timely access to the services required to manage the disease.!' Comprehensive care model strategies
MCM type for RA include 1) designing an educational program to involve the patient as part of the care process; 2)
driving efforts to prevent complications or avoiding disability, reducing costs; 3) regular interdisciplinary care to
determine disease progression and impact using a comprehensive care by a multidisciplinary team which includes
rheumatologists, psychologists, nutritionists, physical and rehabilitation medicine, occupational therapists, physiothera-
pists, nurses, and pharmaceutical chemists by periodical appointments. Consultations are provided monthly in case of
high or moderate disease activity and every three months in case of low disease activity or remission; 4) assessing
compliance with pharmacological and non-pharmacological treatment to verify patient’s adherence to the medication.
Also, taking into account the treat to target (T2T)'*'? strategy, which depending on the disease activity, patient must have
more frequently rheumatologist’s appointments. Measures of disease activity must be obtained and documented regularly,
as frequently as monthly for patients with high/moderate disease activity or less frequently (such as every 3—6 months)
for patients in sustained low disease activity or remission. This strategy is recommended to manage patients with RA by
international and national guidelines'*'® and 5) implementing risk management strategies that must be cost-effective in
achieving therapeutic goals. Figure 1.
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Figure | The rheumatoid arthritis multidisciplinary care model framework. The first visit within the model is lead by the rheumatologist; then. patients go through with the
other health specialties. All the team participate in the management.
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In Colombia, the health system that operates under a public and private insurance model serves the population with RA
under a comprehensive Healthcare Policy,'® requiring follow-up and monitoring of risk management of patients with RA
through a national registry. Furthermore, the Colombian Ministry of Health has designated this task to the National Registry of
Rheumatoid Arthritis (NARRA),'” a non-governmental technical body of the Health System which was created by resolution
3974 of 2009 and established RA as a high-cost disease. This non-government entity performs the data analysis requested
through resolution 1393 of 2015,"® in order to detect the disease early, to avoid the progression and death that impact on the
Colombian RA population, thus forcing all entities that provide care services to patients with RA to provide the information
that is requested. The institutions that provide the information collected by NARRA, in general, have a healthcare model
without a multidisciplinary team, only based on the rheumatologist attention, so data obtained at NARRA are heterogeneous
because it came from different institutional registries.'® Based on these data, the most relevant information related to the care
of patients with RA is published annually, and this information is considered real-world evidence. It is necessary to clarify that
previously,'® an article with some similar characteristics had already been published by our group, but unlike the previous one,
many more patients are included in this paper; in the previous publication, the emphasis was on showing how the multi-
disciplinary care model of our specialized rheumatology center works, while in the current article, the emphasis is more on the
clinical results and is also described in more detail the frequencies of use of conventional and biological drugs; in the current
article, the frequency of rheumatology consultations and its relationship with the clinical outcome (DAS28) is more detailed,
which for us was very important to show, since this demonstrates the effectiveness of multidisciplinary care models beside
conventional care alone in rheumatology.

Under such context, the aim of this study is to describe the characteristics of care in patients with RA within the framework
of an MCM of a specialized CoE in rheumatology, compared with national reports as evidence of the real-world data.

Materials and Methods
Design
We conducted a retrospective cohort study comparing clinical characteristics and effectiveness of health care obtained from
an MCM model of a specialized CoE to manage RA in Colombia versus the NARRA data. In the present study, only the
prevalent clinical, diagnostic and therapeutic data from CoE vs NARRA were analyzed and incident data were not included.
The specialized CoE in rheumatology database included data from institutional electronic medical records. The type
of care followed by the patient under this model has been described in the introduction section. All the specialties
involved in the MCM are detailed in Figure 1. The data published by the NARRA correspond to all patients seen in the
Colombian health system and reported by care providers and insurers. Therefore, the medical records of patients with RA
are sources of information, which is updated and validated periodically. This analysis is for the period between July 1,
2018 to June 30, 2019, for both cohorts. Data from 2020 to 2021 were not included because information from the
pandemic period could be biased and do not reflect typical conditions of patient care.

Data Capture
The population included were adults (>18 years) with a confirmed clinical diagnosis of RA defined by a rheumatologist,
according to the 2010 ACR/EULAR classification criteria.'® In patients diagnosed before 2010, patients were classified
according to the 1987 ACR/EULAR criteria.”° Patients from the specialized CoE in rheumatology were treated under the
institutional “Treat to Target” (T2T) management strategy. Thus, the population of the national registry was treated
within the health system with different models of care that cannot be identified based on the available published data.
The information collected included sociodemographic and clinical variables such as sex, age at diagnosis, duration
of the disease, comorbidities, the current clinical condition of the disease, RA laboratory test [C-Protein Reactive
(CPR), erythrocyte sedimentation rate (ESR), rheumatoid factor, and anti-citrulline antibodies], conventional radio-
graphy (foot and hand x-rays). Disease activity was measured using the disease activity score with 28-joint counts
(DAS28) [interpreted as high (DAS28 >5.1), moderate (DAS28 <5.1->3.2), low (DAS28 <3.2—>2.6), and remission
(DAS-28216 <2.6)]. Physical disability was assessed routinely at least 2—3 times per year in the institution using the
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Health Assessment Questionnaire (HAQ), and NARRA requests it at least once a year. DAS28 was measured in the
last six months before June 30, 2019. Information about pharmacological treatment was also obtained.

Statistical Analysis
Data were presented as frequencies and percentages and quantitative data as mean and standard deviations (SD) or
median and interquartile range (IQR), according to the distribution.

For the comparative analysis between the institutional and the national registry, the pearson’s chi-square test or
Fisher’s exact test were used for categorical variables. Normality data was checked by Kolmogorov—Smirnov test. For
numeric variables, statistical significance was not calculated because the data for median difference calculation were not
available. A p-value <0.05 was considered to indicate statistical significance for all tests. Statistical analysis was
performed using STATA software release 16, College Station, Texas, USA.

Ethics Approval and Informed Consent

This study was conducted following the principles of the Declaration of Helsinki and was approved by the Research Ethics
Committee on Human Beings — Hospital de San José, Bogota, Colombia (Record 0317-2021, June 1st 2021). On the other
hand, according to Resolution 1393 of 2015 from the Ministry of Health of Colombia, for whole private/public healthcare
providers and insurances/payers companies is mandatory to report the data of patients with RA diagnosis to NARRA, which
includes 89 clinical and administrative variables; all patients had previously signed informed consent for data use; the
database from specialized in rheumatology center was anonymized to protect the confidentiality and privacy of patients.

Results
From July 1, 2018 to June 30, 2019, 7053 patients were treated at the specialized CoE in rheumatology using an MCM
approach, and during the same period, the national registry of RA reported 81,492 patients. Baseline characteristics of
patients are described in Table 1.

Concerning the demographic characteristics of the patients, females prevailed in both cohorts. The age of patients at
diagnosis was about 50 years in both groups. Hypertension and osteoporosis were the most frequent comorbidities
reported in both cohorts.

Clinical Tests (Laboratory and Radiographic) at the Time of Diagnosis

Of the total records, 4.20% (n = 303) of the cases treated in the specialized center and 5.86% (n = 4.766) in the national
registry were incident cases. In this subgroup, patients from the specialized CoE in rheumatology had a higher proportion
of clinical tests performed at the time of diagnosis than the national registry (Table 2).

Clinical Characterization of Patients with RA

Table 3, reports the clinical characteristics of the patients. In the specialized CoE, 70% of patients received between 4
and 6 rheumatology visits per year, while the national registry reports three or fewer visits per year. A 56% remission
status was achieved at the specialized center, while at the national level, remission was 31.1%, p-value <0.001.
Similarly, significant differences were reported in the proportion of patients with low disease activity, favoring the
specialized CoE. However, a substantial proportion of cases in the national registry do not have information related to
the measurement of DAS28 (44.81%), p-value <0.001. Table 3 describes the main findings of the clinical variables. It is
important to note the high proportion of missing data (33.7% to 80.5%) in laboratory tests and hand and foot x-ray in the
national registry.

Pharmacological Treatment in the Management of Rheumatoid Arthritis

Regarding pharmacological treatment, pain management was mainly based on non-opioid analgesics such as acetami-
nophen and dipyrone. In addition, the specialized CoE prescribed corticosteroids with more frequency. Significant
differences (Table 4) were found about conventional drug-modifying antirheumatic-drugs (csDMARDs) due to the
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Table I Demographic and Clinical Characteristics of the Study Cohorts

Characteristics Specialized CoE National RA Registry | P-value
(n=7053) (n=81,492)

n % n %
Sex
Female 5753 81.57 68,387 83.92 <0.001
Male 1300 18.43 13,105 16.08 0.061
Age in years. Median (Range) 62 (53-70) 59 (50-67) NA
Age in years at the time of diagnosis. Median (Range) 50 (40-60) 50 (39-59) NA
Time in years of evolution of the disease. Median (Range) 8 (3-16) 6 (3-12) NA
Comorbidities
Sjogren’s syndrome 355 5.03 6117 7.52 0.148
Osteoporosis 1820 25.80 15,834 19.46 <0.001
Chronic kidney disease 57 0.81 2531 3.1 0.027
Cardiovascular disease 310 4.40 2232 2.74 0.025
Diabetes mellitus 475 6.73 6531 8.02 0.436
Arterial Hypertension 2042 28.95 25,349 31.15 0.059
Body mass index (kg/m?)
Low weight (<18.5) 261 3.97 2779 4.01 1.000
Normal weight (18.5-24.9) 2904 44.22 30,329 43.73 <0.001
Overweight (25.0-29.9) 2489 37.90 25,217 36.36 <0.001
Obesity (230) 913 13.90 11,025 15.90 0.386

Notes: n=6879 for the institutional registry (missing data of 2.47%) and n=69,350 for the National registry (missing data of 14.9%). P value

pearson’s chi-square test.

Abbreviations: CoE, Center of Excellence; RA, Rheumatoid arthritis; NA, Not Available.

Table 2 Initial Tests in Incident Cases of Both Cohorts

Initial Laboratory and Specialized CoE National RA Registry P-value
Radiographic Tests (n=303) (n=4766)
n % n %

ESR

Normal (< 20) 105 34.65 1344 28.20 0.159

Elevated (21-150) 163 53.80 1596 33.49 <0.001

No data 35 11.55 1826 3831 0.001

Rheumatoid factor

Negative 64 21.12 893 18.74 0.638

Positive 215 70.96 2616 54.89 <0.001
(Continued)
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Table 2 (Continued).

Initial Laboratory and Specialized CoE National RA Registry P-value
Radiographic Tests (n=303) (n=4766)

n % n %
No data 24 792 1257 26.37 0.041
Anti-CCP
Negative 77 2541 715 15.00 0.017
Positive 197 65.02 1343 28.18 <0.001
No data 29 9.57 2708 56.82 <0.001
Hand X-ray
No erosions 141 46.53 1275 26.75 <0.001
With erosions 59 19.47 234 491 0.0002
No data 103 33.99 3257 68.34 <0.001
Foot X-ray
No erosions 138 45.54 858 18.00 <0.001
With erosions 30 9.90 132 277 0.075
No data 135 44.55 3776 79.23 <0.001

Note: P value pearson’s chi-square test.
Abbreviations: CoE, Center of Excellence; RA, rheumatoid arthritis; ESR, erythrocyte sedimentation rate; Anti-CCP, Anti-cyclic
citrullinated peptides antibodies.

Table 3 Clinical RA Characteristics of the Population in Both Cohorts

Characteristics Specialized CoE National RA Registry P-value
(n=7053) (n=81,386)
n % n %

Clinical studies (last semester)

ESR

Normal (< 20) 2211 31.35 28,689 3525 0.0002

Elevated (21-150) 3049 43.23 25,315 3110 <0.001

No data 1793 25.42 27,382 33.64 <0.001

ALT

Normal 4209 59.68 46,373 56.98 0.0007

Abnormal 1048 14.86 6832 8.39 <0.001

No data 1796 25.46 28,181 34.63 <0.001

Urinalysis

No proteinuria 4209 59.68 39,065 48.00 <0.001

With proteinuria 1048 14.86 1500 1.84 <0.001
(Continued)
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Table 3 (Continued).

Characteristics Specialized CoE National RA Registry P-value
(n=7053) (n=81,386)

n % n %
No data 1796 25.46 40,821 50.16 <0.001
Hand X-ray
No erosions 4644 65.84 12,441 15.29 <0.001
With erosions 1220 17.30 4475 5.50 <0.001
No data 1189 16.86 64,470 79.22 <0.001
Foot X-ray
No erosions 5211 73.88 12,593 15.47 <0.001
With erosions 649 9.20 3259 4.00 <0.001
No data 1193 16.91 65,534 80.52 <0.001
Frequency of rheumatology consultations (per year)
No consultation 174 247 20,066 24.66 <0.001
la3 1470 20.84 45,127 55.45 <0.001
4a6 4938 70.01 14,476 17.79 <0.001
More than 6 471 6.68 996 1.22 <0.001
No data 0 0.00 721 0.89 <0.001
Last RA activity status according to DAS28
Remission 3948 55.98 25,337 3113 <0.001
Low activity 115 15.81 7143 8.78 <0.001
Moderate activity 1572 22.29 9895 12.16 <0.001
High activity 238 337 2539 3.12 0.7993
No data 180 2.55 36,472 44.81 <0.001

Note: P value pearson’s chi-square test.

Abbreviations: ESR, erythrocyte sedimentation rate; ALT, alanine aminotransferase; RA, rheumatoid arthritis;

DAS28, Disease Activity Score 28 joints; CoE, Center of Excellence.

Table 4 Frequency of Use of Medications in Study Cohorts

Group of Medications Specialized CoE National RA Registry P-value
(n=7053) (n=81,386)
n % n %

NO DMARDs

Non-opioid analgesics (acetaminophen - dipyrone)

Yes 3082 43.7 29,522 36.27 <0.001

No 3971 56.3 51,327 63.07 <0.001
(Continued)
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Table 4 (Continued).

Group of Medications Specialized CoE National RA Registry P-value

(n=7053) (n=81,386)

n % n %

No data 0 0 537 0.66 -

Opioid analgesics (codeine — tramadol)

Yes 1285 18.22 10,217 12.55 <0.001
No 5768 81.78 70,948 87.17 <0.001
No data 0 0 221 0.27 -
NSAIDs

Yes 102 1.45 9499 11.67 0.376
No 6951 98.55 71,530 87.89 <0.001
No data 0 0 357 0.44 -

Corticosteroids

Yes 4234 60.03 39,540 48.583 <0.001
No 2819 39.97 41,265 50.703 <0.001
No data 0 0 581 0.714 -
Calcium

Yes 2969 42.1 35,403 43.5 0.139
No 4084 57.9 45,525 55.94 0.015
No data 0 0 458 0.56

Vitamin D

Yes 2979 42.24 37,557 46.15 <0.001
No 4074 57.76 43,467 53.4l1 <0.001
No data 0 0 362 0.44 -

Conventional csDMARDs

Azathioprine 87 1.23 898 I.1 0912
Cyclophosphamide 2 0.03 62 0.08 0.980
Cyclosporine 20 0.28 168 0.21 0.949
Chloroquine 896 12.7 13,107 16.1 0.007
D-penicillamine 3 0.04 16 0.02 0.983
Hydroxychloroquine 82 I.16 1959 241 0.465
Leflunomide 2961 41.98 30,229 37.14 <0.001
Methotrexate 4536 64.31 43,073 52.92 <0.001
Sulfasalazine 1249 17.71 9327 11.46 <0.001
(Continued)
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Table 4 (Continued).

Group of Medications Specialized CoE National RA Registry P-value
(n=7053) (n=81,386)
n % n %

Biological DMARDs and small molecules

Abatacept 156 221 2465 3.03 0.559
Adalimumab 110 1.56 1384 1.7 0.912
Certolizumab 292 4.14 1759 2.16 0.042
Etanercept 228 323 3023 371 0.710
Golimumab 123 1.74 889 1.09 0.529
Infliximab 72 1.02 193 0.24 0.399
Rituximab 128 1.81 2170 2.67 0.554
Tofacitinib 80 1.13 1050 1.29 0.902

Note: P value pearson’s chi-square test.
Abbreviations: csDMARDs, conventional Disease Modifying Antirheumatic Drugs; NSAIDs, Non-steroidal
anti-inflammatory drugs; RA, rheumatoid arthritis.

increased prescription of methotrexate, leflunomide, and sulfasalazine in the specialized CoE. In the specialized CoE,
there were more patients receiving Certolizumab in comparison to the national registry (p-value= 0.042).

Discussion

The specialized CoEs in RA based on an MCM model have three pillars: target population, continuous improvement, and
healthcare quality. They improve access to treatment and achievement of disease remission, improve patients’ quality of
life, reduce long-term disability risks, and reduce care costs by proposing the financial sustainability of health
systems.' %" This study compared the outcomes of a specialized CoE, which operates under a comprehensive care
model based on the T2T strategy, with national RA registry data. The findings show greater access to rheumatologist
care, laboratory studies, and radiographic images necessary for diagnosing and following the disease in the specialized
CoE. These results are similar to other reports that have identified fewer barriers to access to specialized health care in
patients with this type of care compared to conventional programs.'%!!?

In the centers specialized in RA, the rheumatologist is the leading physician who coordinates the patient’s compre-
hensive care, performs the follow-up, and assesses response to treatment.”> Timely rheumatological care allows the
linking of new patients to specialized care models. As an outcome, these individuals have fewer complications and
receive earlier and more effective treatments that decrease the progression of the disease and the need for surgical
interventions for joint damage.** 2’

Ensuring attention by the rheumatologist is also related to reducing gaps in inequity. For example, a study conducted
in Canada showed 30% less likelihood of being diagnosed in rural populations promptly because of the lack of this
specialty.”® The reduced number of consultations in the national registry may reflect the growing burden of RA on the
supply of rheumatology services and the geographic gaps that limit care. Another advantage that specialized centers have
is the availability of rheumatologists, greatly needed in Colombia as it has 0.4 specialists per 100,000 inhabitants,
compared with countries such as Canada® or Spain® with two rheumatologists per 100,000 inhabitants.

The management of RA in Colombia aims to achieve a therapeutic target of remission according to the clinical
practice guideline published in 2014." In addition, the Colombian evidence-based RA consensus”* proposes remission as

30,31

a goal (measured by DAS28) in 30% of the treatment population. However, international guidelines recommend
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a minimum initial treatment goal of low disease activity over a remission goal since remission may not be attainable in
a high percentage of patients and should be reevaluated periodically by individualizing cases.*”

Studies have identified some factors associated with no remission, which may be potentially modifiable. These
include the patient’s adverse perception of risks caused by medication, the low adherence to treatments, and the
suboptimal communication between physicians and patients regarding the benefits of strict disease control activities in
RA.*? In addition, there are other factors related to early detection of RA, since lower disease activity at the first visit is
a strong clinical predictor of achieving remission and low disease activity.*® Therefore, specialized centers must keep up
with the strategies necessary to ensure quality care over time.'*'!*2

This analysis showed a higher percentage of patients with RA who achieved remission in the specialized CoE. In this
regard, the high rate of patients who do not report evaluation of disease activity status using the DAS28 scale in the
national registry is striking. Methods of manual data extraction'® could explain this absence of data, barriers in the
availability of laboratories required (CRP or ESR), or lack of awareness among health professionals in their measure-
ment. Specialized centers have among their advantages the availability of an information system that allows the capture
of critical variables and standardized protocols for using validated composite measures such as DAS28. This feature
allows analysis of the cohort behavior to evaluate the treatment in place, make better therapeutic decisions, and check
research hypotheses in response to the needs of the patients.**

Additionally, specialized CoE performed more clinical tests because they adhere to updated clinical practice guide-
lines. Specialized CoE has also shown outstanding management by integrating multidisciplinary models into the care of
patients with RA, which also guarantees the management of comorbidities.**** The cohorts analyzed and the literature**
show arterial hypertension and osteoporosis as the most frequent comorbidities related to the conditions of the disease.

According to Kvien,”* multidisciplinary care models must support their evidence practices, which allows the
identification and prioritization of the most effective interventions in the RA population. A higher proportion of
conventional therapy drug use is evident in the specialized center cohort, with no significant differences with the national
registry regarding the use of biological DMARDs (except for Certolizumab). This finding suggests a rational use of
pharmacological interventions in specialized CoEs by optimizing resources with more accurate patient selection for more
advanced therapies.

The study limitations are inherent to the retrospective nature of the research and the inclusion of the data from the
specialized center in the national registry—a mandatory report containing information from all institutions providing
RA services in the country. Therefore, it was not possible to have homogenous data nor to separate the data of the
specialized center from those of the national registry. Another limitation is that data cannot be extrapolated to other
institutions, and it is necessary to compare the results of different centers using the same MCM model. However, the
results described provide an approximation to the expected results of our multidisciplinary care model, including
comprehensive equipment accessibility, periodic monitoring, and T2T strategy-based management. Moreover, there
was a higher proportion of missing data at least 44% regarding rheumatology consultations in the national registry;
maybe this happens because not all the institutions have the same attention model. However, the availability of
comparable data, including information from clinical records in this study, is the main strength. We highlight the
need for accurate and completeness of the data in real-life conditions for better analysis on the impact of the attention
models.

Conclusion

The multidisciplinary care model of specialized Centers of Excellence in RA can guarantee comprehensive care, with
better access to all the services required to manage the disease through a multidisciplinary team (led by the
rheumatologist). This study shows how this model impacts the maintenance of remission and low disease activity
when compared with other models of healthcare attention. It ensures specialist management and evidence-based care
that facilitates the achievement of therapeutic goals. Specialized centers have more clinical care expertise, better
patient records, and follow-up strategies to evaluate care outcomes. In fact, these types of models have begun to be
introduced at the Latin American level, as shown in the REAL-PANLAR project.*”> Future research should aim to
assess the effectiveness of these centers as an option to ensure quality care, with the assessment of the disease status
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and progression of RA and other disease management and user satisfaction indicators in these types of models. Also,
it will be important to assess the impact through an economic analysis on the disease’s progression in future research.
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