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Background: Care models can affect the clinical outcome of patients with rheumatic and 
musculoskeletal diseases.
Objective: We aimed to compare how an innovative model of a rheumatoid arthritis 
disease-management program can improve the clinical outcomes of patients compared to 
a conventional assessment approach.
Methods: We performed a retrospective analysis of real-world data from clinical records of 
a cohort of 5078 patients diagnosed with rheumatoid arthritis who were followed up at the 
Center of Excellence in Rheumatoid Arthritis vs the clinical outcomes reported in the 
Colombian National Registry of Rheumatoid Arthritis.
Results: We found significant differences in the diagnosis and follow-up between the 
specialized Center program and the usual care reported by the Colombian National 
Registry (p<0.005), including the evaluation of rheumatoid factor, Anti-citrullinated anti-
bodies Disease Activity Score, Health Assessment Questionnaire, number of visits to the 
rheumatologist, and clinical outcomes measured by the level of disease activity. In addition, 
when comparing the Center’s clinical outcomes – from baseline to the last follow-up, we 
found an improvement in the level of disease activity, with patients classified in remission 
increasing from 20.8% to 58.5% (p<0.005), and a reduction in those with high disease 
activity from 18% to 4.7% (p<0.005).
Conclusion: Real-world evidence showed that patients with rheumatoid arthritis who 
underwent follow-up under an innovative disease-management model improved their clinical 
outcomes compared with those patients in a conventional assessment program. These results 
could suggest a way of improving health policies for patients with rheumatoid arthritis.
Keywords: disease management, rheumatoid arthritis, quality of life, evidence-based 
practice, patients

Introduction
Because of the increasing costs of chronic disease care, several organizations have 
implemented disease management programs (DMP) attempting to improve the 
quality of care and reduce overall costs.1,2 This situation has stimulated innovative 
healthcare strategies, including the creation of specialized centers of excellence in 
rheumatoid arthritis (RA) aimed to optimize results with limited resources.3

Conventional care programs for RA patients in most Latin-American countries 
exhibit various degrees of fragmentation and segmentation, providing low-performing 
and low-quality services. These programs have suffered from a shortage of qualified 
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rheumatology professionals, with restricted access to high-cost 
medications, rehabilitation programs, and orthopedic 
interventions.4–7

To reduce the burden of RA, a model of care based on 
early diagnosis and effective DMP should incorporate 
quality improvement methodologies and contextual factors 
dependent on the individual, environment, and health- 
disease process, as well as pharmacological and non- 
pharmacologic treatment strategies.8,9

Also, a team of healthcare-related professionals 
should deliver such an integrated care model with 
a multidisciplinary approach, within an environment of 
quality, opportunity, accessibility, and safety.1,2,10

In Colombia, the healthcare system operates through 
a mixed public-private model regulated by the Ministry of 
Health. This system covers 94.6% of the population and 
includes benefits for high-cost diseases including rheuma-
toid arthritis for diagnosis, treatment and the access to 
biological drugs if it is required.11,12 Over time it has 
become clear that a large variety of contracts are available 
between payers and providers, with gaps in the costs in the 
health market.6 As a result, there is fragmentation and 
a reduction in the quality of care.13

To improve healthcare and regulate cost, the Colombian 
Ministry of Health developed a national policy for integrat-
ing the healthcare system, including the creation of 
a National Administrative Registry of Rheumatoid 
Arthritis (NARRA) to evaluate the status of patients living 
with RA as reported by payers and healthcare providers.6,14

Through this process, real-world data offers an oppor-
tunity to stakeholders to improve policy and programs 
with information on healthcare from multiple sources out-
side typical clinical research settings, including electronic 
health records (EHR), claims and billing data, and disease 
registries.15

Implementing this policy requires high-quality health-
care providers with available DMPs to reduce barriers of 
access and minimize the fragmentation of medical services 
through the delivery of integrated healthcare services.6 

This article aimed to offer some real-world evidence 
regarding how an integrated DMP may be able to improve 
the outcomes of patients with RA compared to conven-
tional approaches such as the NARRA.

Methods
We developed a retrospective real-world data analysis from 
a detailed review of electronic health records of 5078 
patients with RA who regularly visited a specialized 

Center under a model of DMP dedicated to RA care in 
Bogotá, Colombia, between July 1, 2015 and June 30, 
2016, patients were diagnosed in the last year or before. 
A rheumatologist confirmed the diagnosis of RA according 
to the American College of Rheumatology and European 
League Against Rheumatism 2010 Classification criteria. 
All patients were followed up on and received treatment in 
a DMP protocol under a treat-to-target (T2T) strategy .16 

The data collected were anonymized to protect the confi-
dentiality and privacy of patients.

We then compared the gathered information with the 
results obtained from the “Situación de la artritis reuma-
toide en Colombia 2016” (“Situation of rheumatoid arthri-
tis in Colombia 2016”) a document developed and edited 
by Colombian High-Cost Disease Office (Spanish acro-
nym – Cuenta de Alto Costo) nominated in this work as 
the National Registry of Rheumatoid Arthritis (NARRA), 
this registry report data for 68,247 patients with RA.

There were 89 variables collected on demographics, 
concomitant diagnoses, treatment, and clinical outcomes; 
including age, gender, disease duration, comorbidities, 
type of pharmacologic treatment, measurements of disease 
activity, the disease activity score (DAS28),17 and func-
tionality by the Health assessment Questionary (HAQ).18 

The reporting of this information by healthcare providers 
to the Colombian High-Cost Disease Office is mandatory 
by Colombian law.

The Disease Management Program
We treated patients under DMP to provide a multidisciplinary 
healthcare approach, comprising of the following healthcare 
areas: rheumatology, nutrition, psychology, physical and occu-
pational therapy, physical medicine, and rehabilitation accord-
ing to their RA activity status (Table 1).

We followed patients under standard Treat-to-Target 
(T2T) strategies. We considered a DAS28 score <2.6, 
≥2.6 and <3.2, ≥3.2 and <5.1, and ≥5.1 as an indicator of 
remission, low disease activity (LDA), moderate (MDA), 
and high disease activity (HDA), respectively.

The clinical follow-up program, according to the 
DAS28 cut-off values, was designed and followed in the 
specialized Center, with rheumatologist evaluations every 
3–5 weeks (DAS28 ≥5.1); 6–8 weeks (DAS28 between 
≥3.2 and <5.1), and 9–12 weeks (DAS28 <3.2). Tender 
and swollen joint counts and DAS28 using the erythrocyte 
sedimentation rate were calculated on each visit.

The pharmacologic and non-pharmacologic treatment 
program required adjustments with values based on the 
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standards developed for the specialized Center, according 
to REAL-PANLAR (Project of implementation and 
accreditation of centers of excellence in rheumatoid arthri-
tis throughout Latin America)2 .

The frequency of visits to the multidisciplinary health-
care team in the previous year was established according 
to the results of disease activity and adjusted to the needs 
and availability of the individual patient. We also included 
educational programs for patients and blood tests in the 
DMP (Table 1).

Statistical Analysis
We performed statistical analysis in 3 phases. First, quan-
titative data of normal distributions are presented as the 
means and standard deviations (SDs). Non-normally dis-
tributed data are presented as the medians and ranges. 
Qualitative data are presented as frequencies and percen-
tages. Second, we calculated the difference between the 
principal characteristics of the population and DAS28 and 
HAQ values between the specialized Center and NARRA 

using Chi2 test. Third, we compared the median DAS28 
values at baseline and the last visit using Fisher’s exact 
test, assuming a non-normal distribution for DAS28 
values. Differences were considered significant at p-values 
<0.05. We used the STATA v.13 software for statistical 
analysis.

Results
Table 1 shows the frequency of visits per year for any 
specialization according to the level of disease activity (at 
least 4 visits per year to the rheumatologist for patients 
with LDA and 1 or 2 visits to the interdisciplinary team). 
Table 2 summarizes the differences of the model based on 
DMP and conventional methods in the country reported by 
NARRA.

Regarding DMP, we found statistical differences in RF 
and ACPA evaluation in the diagnosis and performance of 
DAS28 and HAQ in a specialized center compared to 
those in NARRA. The percentage of patients in whom 
we calculated the DAS28 in the Center was 99%. This 
figure was much higher than the Colombian national aver-
age (39.8%) (Table 2).

In addition, the application rate of HAQ was higher for the 
specialized center group (71.7%) than that reported by 
NARRA (21.2%). Finally, we found differences in the number 
of visits to the rheumatologist per year: 4 for the specialized 
center compared with 1 visit per year in the NARRA report.

Table 3 summarizes the demographic and clinical char-
acteristics of the 5078 patients with RA evaluated and pro-
spectively followed up at the specialized center between 
2015 and 2016, with 1380 patients newly diagnosed during 
this period. The age group of 50–65 years made up 45% of 
the total population. Disease duration was 3 years on 

Table 1 Specialized Center Disease-Management Program 
Number of Visits per Year

Speciality Disease Activity

High Moderate Low

Rheumatology 12 6 4
Physical Medicine and Rehabilitation 4 3 2

Nutrition 2 1 1

Psychology 4 3 2
Physical therapy 6 4 2

Occupational therapy 6 4 2

Educational sessions 6 4 2

Table 2 Comparisión of the DMP in the Specialized Center and the Usual Care for RA Reported by NARRA

Specialized Center NARRA P value

Freq. Percent Freq. Percent

Diagnosis*
Performance of RF at diagnosis time 1251 92.5 2819 76 0.0001

Performance of ACPA at diagnosis time 1315 96.1 890 24 0.0001

Follow-up**
Percentage in which DAS28 was obtained 5027 99.0 27,191 39.8 0.0057
HAQ measurement 3641 71.7 14,519 21.3 0.0051

Number of rheumatology visits per year 4 *** 1 *** ***

Number of visits with Interdisciplinary team 2 *** Not reported *** ***

Notes: *Specialized center n=1385 NARRA n=3709. **Specialized center n=5078 NARRA n=68,247. ***Not applicable, Number of visits to interdisciplinary team are not 
available in the NARRA.
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average, and the mean follow-up period was 2 years. 
Regarding comorbidities, we found that being overweight, 
obesity, and high blood pressure were the most common 
conditions present at the time of diagnosis or developed 
during follow-up.

Up to 2/3rds (n=3508; 69.1%) of patients were treated 
with conventional disease-modifying antirheumatic drugs 
(cDMARDs), and 204 (4.0%) were treated with biologic 
DMARDs (bDMARDs), whereas 16.4% were treated with 
a cDMARD-bDMARD combination. Thus, 20.4% 
(n=1036) of the patient population was treated with biolo-
gic agents. A significant difference was found in the use of 
DMARD and bDMARD in the RA specialized center 
compared to that in NARRA (Table 3).

Likewise, in the specialized center, the proportion of 
patients classified as remission increased from 20.8% to 
50.5% between baseline and the last assessment, while the 
proportion of persons with HDA showed a significant 
reduction from 18.0% to 4.7% (p<0.005) (Table 4).

At last, a comparison of disease activity status between 
patients who received their healthcare in the specialized 
center compared to that in the NARRA systems revealed 
a significant difference in the percentage of patients classified 

as LDA over the Colombian national registry. The 
Colombian NARRA (the conventional healthcare model) 
showed a higher percentage of patients with HDA compared 
with the specialized center with DMP results (Table 5).

Discussion
The deficiencies of most Latin American health systems 
relegate the quality of patients’ care to the background, as 

Table 3 Demographic and Clinical Characteristics of the Population in the Specialized Center and NARRA

Variable Specialized Center NARRA P-value

n=5078 n=68,247

n/Mean Percent/SD n/Mean Percent/SD

Age* 59 1.28 57 13.48 0.1320

Sex
Female 4155 81.8 57,372 84.1 0.1392

Male 923 18.2 10,875 15.9 0.1394

Disease duration (years)* 3 3.4 8 8.44 0.0020

Comorbidities at cohort entry+
Overweight 1651 32.5 1032 27.8 0.0031

Obesity 812 16 452 12.2 0.0410

Hypertension 1263 24.9 839 22.6 0.0370
Diabetes 231 4.6 238 6.4 0.0065

Chronic Kidney disease 73 1.4 155 4.2 0.0001

Cerebrovascular disease 49 1 90 2.4 0.0153

Type of Treatment
Only corticoids 534 10.5 13,226 19 0.0010
cDMARD 3508 69.1 44,450 65.1 0.0330

bDMARD 204 4 10,571 15.5 0.0010

cDMARD combined bDMARD 832 16.4 ** ** **

Notes: *Results in means and Standard Deviation (SD). Age reported in the last visit. +Data of comorbidities of NARRA was calculated just in incident population 3709. 
**No data available.

Table 4 Outcomes of Disease Management at Baseline and the 
Last Measurement of Patients with More Than Six Months in the 
Specialized Center

Diagnosis Follow-Up p-value

Freq. Percent Freq. Percent

Disease activity according to DAS28

Remission 835 20.8 2346 58.5 0.004
Low 1045 26.1 692 17.3 0.013

Moderate 1406 35.1 781 19.5 0.002

High 722 18.0 189 4.7 0.001

Total 4008 100.00 4008 100

Notes: DAS28 <2.6 Remission; DAS28 ≥2.6 and <3.2 low disease activity; moder-
ate between DAS28 ≥3.2 and <5.1; a DAS28 ≥5.1 high disease activity. Follow-up: 
Last measurement in the study year (July 2015–June 2016).
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some of their economic-administrative features received 
priority over chronic and potentially disabling conditions.1 

This situation has stimulated the emergence of innovative 
healthcare strategies, like the creation of specialized centers 
with high standards, aimed to seek quality results.19

This study supports the rising importance of evidence- 
based, real-world data in Latin American countries like 
Colombia, through the follow-up of a significant cohort of 
patients under a DMP. This first exercise allows us to 
compare the clinical outcomes between innovative and 
more conventional practices.

We found that the specialized center results in terms of 
DAS28 (99%) performance, was higher than the 
Colombian NARRA average (39.8%) and even above the 
American College of Rheumatology (ACR) Rheumatology 
Informatics System for Effectiveness (RISE) in the United 
States results (52.1%).15 Consequently, our data clearly 
showed a higher number of patients with LDA and com-
pared to the Colombian registry.

These results also suggest that the implementation of 
a DMP, incorporating a team of allied health profes-
sionals and flexible healthcare model adaptable to the 
disease activity status, resulted in a significant gap 
regarding the mean number of follow-up visits to the 
rheumatologist (4 per year in the specialized center 
compared to 1 in the NARRA). We assumed this gap 
may be related to access barriers to rheumatology ser-
vices, such as a lack of timely and appropriate referral 
programs, workforce shortages, the concentration of spe-
cialists in the metropolitan area, and underserved country 
areas with a lower likelihood of applying T2T strategies. 
In addition, the study about integrated care in musculos-
keletal disorders suggest that patients attended under an 
integrative approach with more focus on patients needs, 
improves the clinical outcomes as the quality of life.20

We are aware that most costs of RA medical attention are 
due to pharmacologic treatment. In this field, the advent of 
new therapies (biologic medicines and small-molecule ther-
apeutics) has pushed healthcare expenses.21,22 Therefore, 
improvements in disease activity, functional status, and redu-
cing disability through a comprehensive DMP may contri-
bute to savings in direct and indirect costs associated with 
early diagnosis, systematic medical management, and RA 
treatment.23,24 Health insurers will need to become more 
cautious about specialty drug use, focusing on cost-saving 
options such as DMP, including drug distribution channels, 
contracting activities, and care coordination.25

Also, most patients with RA are over 50 years of age. 
This aging population will develop greater risks and have 
a higher number of hospitalizations in contrast with 
a younger population. Evidence shows that patients with 
multiple comorbidities can cost up to 7 times as much as 
required for patients with a single chronic condition.23,26

In this context, providers and stakeholders need to 
develop healthcare services to anticipate and prevent com-
plications and maintain stable underlying chronic condi-
tions to preserve functional capacity, minimizing the 
disease impact on patients and lowering the burden on 
the national healthcare system.27

The DMP may represent a potential solution to the 
fragmentation of RA care at the national level, reducing 
timely access to the healthcare system, and improving RA 
management (with attention to comorbidities and risk fac-
tors). This study aligned with other analyses revealing that 
when the disease course is monitored, and medications are 
adjusted accordingly in conjunction with rehabilitation 
programs addressed by a multidisciplinary healthcare 
team, the comorbidities often observed during RA may 
be prevented or, if already present, may have a lower 
impact on clinical outcomes.28

An important factor increasing the cost of RA care is 
the use of newer biologic medications. Our results showed 
that 20% of patients were treated with one of these agents, 
a percentage higher than the 16% reported by the NARRA 
at the national level. This may be explained by the fact that 
the NARRA is a relatively new survey instrument and may 
under-report data.

Another possible reason may entail fewer access bar-
riers to high-cost treatments in the Center program, com-
pared to individuals seen in primary-care settings or at 
non-specialized medical clinics for RA, who are required 
to wait for extended periods for administrative authoriza-
tion and experience decreased availability of biologic 

Table 5 Comparison of Disease Activity Status Between 
Different Rheumatology Practices

Disease Activity 

Classification

Specialized 

Center

NARRA P-value

n=5078 n=27,191

% %

LDA (Low Disease Activity) 75.8 70.1 0.001

MDA (Moderate Disease 

Activity)

19.5 22.5 0.012

HDA (High Disease Activity) 4.2 7.3 0.001

Notes: DAS28 score <3.2 low disease activity; a DAS28 score ≥3.2 and <5.1 
moderate disease activity; a DAS28 score ≥5.1 high disease activity.
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medications from their insurance companies because of 
the channel of distribution and others barriers imposed 
by insurers, this is characteristic in other countries of the 
region.29,30

Objectives of DMP include the evaluation of functional 
disability, with remission goals quantified using clinical 
instruments.5,31 HAQ and DAS28 are the most used instru-
ments in RA clinical trials and are also important in DMP 
patient-centered care.32,33

In the conventional NARRA, which includes data from 
primary-care physicians, independent rheumatologists, and 
hospital-based clinics, DAS28 and HAQ may not be regu-
larly obtained, since the importance of these metrics in daily 
clinical practice may not be recognized as a measurement of 
the effectiveness of healthcare programs or as an outcome of 
quality from the patient’s perspective.34,35

This first analysis included 3 remarkable limitations. 
First, there was no remission data of the patients in the 
Center and NARRA. Second, the differences in the clinical 
status as the time of disease evolution between the 
Specialized center and the NARRA could be a limitation; 
however, this condition has an effect to achieve remission 
and remission is not compare, for this comparison all 
patients with DAS28 <3.2 were classified as LDA. Other 
clinical significance differences as the percentage of 
chronic kidney disease has not greater effects in the dis-
ease activity. Since this is a clinically relevant finding, its 
absence represents an additional weakness in this analysis 
which was derived from their retrospective approach. 
Third, it is also important to point out that this is one of 
the first comparisons, so there are risks of bias in results 
analysis that we have not assessed.

Notwithstanding preceding data, these outcomes 
derived from real-world data may offer stakeholders and 
clinicians an opportunity for reflection on how to improve 
policies involving the integration of healthcare compo-
nents, including patient access to medical attention and 
drugs, disease-activity and functional monitoring, and the 
appropriate adjustment of treatment based on a treat-to- 
target strategy.

Conclusions
We have shown some benefits of DMP for improving the 
clinical status in patients with RA. Since systematic mea-
surements of the disease activity and functional status of 
RA patients provides indicators of good clinical practice 
and quality of care, this process can be an option to 
consider for RA healthcare providers.

Results from RA patients followed up on in the spe-
cialized Colombian Center evidenced that a healthcare 
model based on a DMP may improve clinical outcomes, 
reduce access barriers and time for receiving medical 
attention by a rheumatologist and other allied health pro-
fessionals, compared with other conventional assessment 
practices as the NARRA.
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