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Abstract

Background In Colombia, there is a lack of recent real- word studies that provide information on the epidemiology
and healthcare resource utilization (HCRU) of rheumatoid arthritis (RA) at national level.

Methods To describe the burden of RA in Colombia, focusing on trends in drug utilization patterns, healthcare
resource utilization (HCRU), and the epidemiology of adult patients diagnosed with RA between January 2017 and
December 2022. This retrospective descriptive study used real-world data obtainedfrom a national claim database,
SISPRO (Sistema de Informacién para la Proteccidn Social). We included registries of adult patients diagnosed with

RA between 2017 and 2022. We estimated the age-standardized incidence and prevalence of RA each year, drug
utilization patterns for disease-modifying antirheumatic drugs (DMARDs) and glucocorticoids, rates of medical
consultations, emergency room visits, and hospitalizations, and associated comorbidities and healthcare-related and
pharmacy-related costs.

Results Overall, 327,430 unique patients with RA between 2017 and 2022 were included in the analysis, comprising
94,093 incident cases and 722,569 prevalent cases. The age-standardized incidence of RA ranged between 34.7

and 51.4 per 100,000 inhabitants, and the age-standardized prevalence ranged between 0.282 and 0.382 per 100
inhabitants between 2017 and 2022. The proportion of patients prescribed conventional synthetic DMARDs and
biologic DMARDs decreased over the study period, from 39.23% in 2017 to 28.61% in 2021 and from 6.07% in 2017
t0 3.72% in 2021, respectively. The proportion of patients prescribed targeted synthetic DMARDs increased from 0.9%
in 2017 to 1.8% in 2021. The rate of medical consultations increased over the study period (from 2,406.6 in 2017 to
3,354.2 per 1,000 patients with RA in 2022). Consultation costs were the largest among all-cause annual healthcare-
related costs.

Conclusion This study described the heavy burden of RA in Colombia with an increasing incidence of RA, and
significant healthcare resource utilization and associated costs. Patients with RA in the country are increasingly able
to access consultations with specialists and receive advanced therapies. However, there remains a need for efforts to
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facilitate treatment among this population. These findings emphasize the importance of tailoring RA management

strategies to the local context.

Keywords Healthcare resource utilization, Drug utilization patterns, Epidemiology, Rheumatoid arthritis

Background

Rheumatoid arthritis (RA) is a systemic, chronic, autoim-
mune inflammatory disease characterized by dysregula-
tion of the immune system that provokes destruction of
the underlying cartilage and bone structures [1]. RA is
the most frequent inflammatory rheumatic disease in
Colombia, with a prevalence ranging between 0.24 and
1.49 per 100 inhabitants between 2005 and 2019 [2-5].
The prevalence increases with age and is more frequent
in women than in men [1, 4].

Irreversible joint damage and deformity caused by RA
affects patient’s functionality and quality of life [6]. Addi-
tionally, RA is related to several comorbidities, which
are often linked to poor health outcomes [7]. In Colom-
bia, up to 82.3% of the prevalent cases in 2019 had any
comorbidity, with hypertension being the most frequent
[5, 8]. Moreover, RA patients have higher mortality rates
than the general population [9]. In 2021, the crude all-
cause mortality rate in patients with RA in Colombia
was 7.45 per 100,000 inhabitants, being more frequent in
older adults [8].

Regarding the pharmacological treatment of RA,
the treat-to-target strategy (T2T) guides the clinical
decision-making process by setting and assessing the
achievement of therapeutic goals, to prevent and stop
inflammation and consequently reduce structural dam-
age [10, 11]. Pharmacological therapy is the basis of
treatment, with a therapeutic repertoire including anal-
gesic, anti-inflammatory, and glucocorticoid drugs as
adjuvants to disease-modifying antirheumatic drugs
(DMARDs). DMARDs are subdivided into synthetic
(csDMARDs), biological ((DMARDs), and targeted syn-
thetic (tsDMARDs) [10]. The pillar of pharmacological
treatment are csDMARDs, with methotrexate as first-
line therapy, both as monotherapy and in combination
therapy [10, 12]. bDMARDs were introduced as alterna-
tives for patients without a satisfactory response to com-
bined strategies of csDMARDs. However, biologic drugs
have been associated with a greater frequency of serious
adverse events and higher costs [13, 14]. In 2019, 77.46%
and 16.70% of the prevalent patients in Colombia used
csDMARDs and bDMARDs, respectively [8].

High economic costs are associated with the treat-
ment of RA and its complications [15]. A meta-analysis
of studies conducted in the United States and published
between 2000 and 2016 estimated that the annual total
cost of direct medical care for a patient with RA was
12,509 USD, for patients using any treatment regi-
men with DMARDs. However, when considering only

bDMARD users, the annual cost increases to 36,053 USD
[16]. The cost of treatment is related to the disease activ-
ity. In Colombia, drugs represent 53.6% of the total cost
for low disease activity and 88.5% for severe disease activ-
ity, excluding costs for biologic treatment. For patients
with severe disease and who are receiving biologic treat-
ment, drugs represent 97% of the total cost [17].

In Colombia, there are no updated real-world studies
that describe the epidemiology and healthcare resource
utilization (HCRU) of RA at the national level [2—4, 18,
19]. Thus, this study aimed to describe the burden of RA
in Colombia as the trends in drug utilization patterns,
HCRU, and epidemiology of adult patients with RA diag-
nosis between January 2017 and December 2022, using
a comprehensive publicly available national claims data-
base (Sistema de Informacion para la Proteccién Social,
SISPRO).

Methods

Study design and participants

We conducted a retrospective descriptive study using
real-world data obtained from a national claims database
SISPRO to describe trends in HCRU, drug utilization pat-
terns, and epidemiological measures linked to RA diag-
nosis in Colombia between 2017 and 2022. We included
adults (=18 years) with a diagnosis of RA according to
specific International Classification of Diseases-10th
Revision (ICD-10) codes (Supplementary Table 1), with
a defined place of residence, and available data from SIS-
PRO for the specified study period.

Data sources and variables

The SISPRO is a government-owned comprehensive struc-
tured database containing reports from all healthcare pro-
viders in the public healthcare system (Sistemna General de
Seguridad Social en Salud, SGSSS), that covers approxi-
mately 98.54% of the Colombian population [20, 21]. The
SISPRO is structured in independent modules for outpa-
tient, inpatient, and pharmacy data that contain information
reported by different stakeholders of the Colombian health-
care system [22]. For this study, we included information
from three independent modules in SISPRO: RIPS (Registro
Individual de Prestacién de Servicios de Salud), SUF (Cubo
de Gestion de la Demanda), and MIPRES (Mi Prescripcion)
(Supplementary Fig. 1). The data within SISPRO are deiden-
tified and verified for quality using standardized procedures.
Data within each module are linked to a patient ID num-
ber, which is unavailable to external users. Data could only
be accessed at an aggregated level, meaning that individual
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patient data could not be retrieved. Consequently, informa-
tion could not be linked across modules. We extracted the
epidemiologic data from SISPRO in September 2023 and
the HCRU data in October 2023.

We used the RIPS module to retrieve data for epidemio-
logical measures (incidence and prevalence) and HCRU,
defined in this study as the set of medical procedures, drugs,
and inpatient and outpatient visits registered for patients
with a RA diagnosis. The RIPS module includes data on
consultations, procedures, emergency services, hospitaliza-
tions, and information about the confirmed or presumptive
diagnosis code associated with the provided service (accord-
ing to the current ICD). Furthermore, it includes the date
when the provided health service took place, the health pro-
vider institution that offered the service, the type of insur-
ance (contributory or subsidized), and the paying insurance
company, as well as information about the age, gender, place
of residence, and other demographic characteristics of the
patient.

We used the SUF module to retrieve information about
the treatments and procedures included in the national
health benefits package (Plan de Beneficios en Salud,
PBS). This module contains information about the num-
ber of services and procedures, medications prescribed
(coded according to the Anatomical Therapeutic Chemi-
cal (ATC) classification, and a national classification sys-
tem), the amount prescribed, the cost of the drug, and the
cost assumed by the user (copayments and fees). For health
technologies and services not included in the PBS, we
retrieved information from the MIPRES module. This mod-
ule includes information about the diagnosis for which the
health technology or procedure was prescribed, the amount
prescribed, the date, type of insurance, age, gender, and eth-
nicity of the patient.

To estimate drug costs, cost data were retrieved from
SISMED (Sistema de Informacion de Precios de Medicamen-
tos), as recommended by the Colombian National Health
Technology Assessment (HTA) Agency for Cost Studies
[23]. Data from MIPRES were linked to the costs reported in
SISMED using the CUM (Cddigo Unico de Medicamentos,
CUM), which is a unique identifier for each drug presenta-
tion that is present in both databases. The costs of health
services and procedures was retrieved from the SUF mod-
ule. For abatacept, adalimumab, infliximab, certolizumab
pegol, and tocilizumab, information was obtained from SUE,
as they have been in the PBS for the whole study period with
the indication of treating RA.

The healthcare system in Colombia has a mixed model
of public and private financing, with individuals primarily
affiliated through two main regimens: the contributory
regimen and the subsidized regimen [24]. The contribu-
tory regime includes individuals with paying capabilities,
such as employees and self-employed workers, whereas
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the subsidized regime covers unemployed individuals
[24].

The following variables were extracted from the data-
bases: gender, age, place of residence, health insurance
regime (contributory and subsidized), outpatient medical
visits, hospitalizations, procedures performed, laboratory
tests, medications, and health benefit costs.

Statistical methods

Data were analyzed descriptively, with categorical vari-
ables described as absolute counts and percentages.
Missing data were reported, and no data imputation was
conducted.

The annual prevalence was determined as the number
of patients living with the disease within a year, regard-
less of when the diagnosis occurred. The annual inci-
dence was estimated as the number of new cases of the
disease within a year. 95% confidence intervals (CI) were
calculated, where applicable. HCRU was defined as the
frequency of medical consultations, drugs prescribed,
emergency room visits and hospital admissions. The
yearly all-cause healthcare-related cost were estimated
in Colombian Pesos (COP) and United States Dollars
purchasing power parities (USD PPP) per patient with
RA diagnosis, including costs associated to consulta-
tions, hospitalization days, imaging procedures (includ-
ing, articular ultrasound, X-ray, and magnetic resonance
image), and laboratories (including, rheumatoid fac-
tor and anti-cyclic citrullinated peptide antibodies).
Similarly, pharmacy costs were analyzed by the type of
medication (csDMARDs, bDMARDs, and tsDMARDSs)
and the subgroups in each category. The csDMARDs
comprised methotrexate, leflunomide, 5-aminosalicylic
acid (5-ASA, also known as sulfasalazine), and hydroxy-
chloroquine. bDMARDs included certolizumab pegol,
golimumab, infliximab, rituximab, tocilizumab, etaner-
cept, adalimumab, and abatacept. tsDMARDs included
were tofacitinib, baricitinib, and upadacitinib. We esti-
mated the proportion of patients prescribed csDMARD:s,
bDMARDs, and tsDMARDs each year.

Bias

The databases used for this study rely on administra-
tive claims data for clinical details, and they are subject
to data coding limitations, data entry errors, and incom-
plete or inconsistent information. The sources of error
included patient reporting inaccuracies, differences in
RA diagnostic criteria among physicians, and encoding
errors within the SISPRO database. Additionally, some
health services might not be captured in the reported
claims because the health insurance plan does not cover
them; instead, patients may access these services via pri-
vate healthcare.
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Ethics approval and consent to participate

This study adhered to the study protocol and ethical prin-
ciples rooted in the Declaration of Helsinki. According
to local regulations, no Institutional Review Board (IRB)/
Ethics Committee (EC) notification or approval, or patient
consent was required, as deidentified data from a claims
database were utilized, aligning with local data privacy
regulations. The results were presented in accordance with
the Strengthening the reporting of observational studies in
epidemiology (STROBE) statement [25] and the REporting
of Studies Conducted Using Observational Routinely-Col-
lected Health Data (RECORD) Statement [26].

Results

Overall, 327,430 unique patients with RA between 2017
and 2022 were included in the analysis. During that
period, 94,093 incident cases and 722,569 prevalent
cases. The elevated number of prevalent cases in rela-
tion to unique patients arises from the methodology that
accounts for each patient visit as a distinct entry.

Epidemiology

The age-standardized incidence of RA in Colombia
ranged between 34.7 and 51.4 per 100,000 inhabit-
ants between 2017 and 2022, with the highest incidence
occurring in 2019 (Supplementary Table 2). Between
2017 and 2019, the incidence rate was higher among
patients aged 60 to 64 years (ranged between 82.4 and
121.9 per 100,000 inhabitants), between 2020 and 2022,
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the group with the highest incidence was 65 to 69 years
(ranged between 96.9 and 118.6 per 100,000 inhabit-
ants) (Fig. 1A) (Supplementary Table 2). The incidence
was higher in women (ranged between 55.1 and 82.7 per
100,000 inhabitants) than in men (ranged between 13.2
and 17.2 per 100,000 inhabitants) (Fig. 1B). The inci-
dence rate was higher in the subsidized regimen between
2017 and 2021 (ranged between 40.18 and 69.69 per
100 inhabitants) compared to the contributory regimen
(ranged between 32.64 and 44.56 per 100 inhabitants).

The age-standardized prevalence of RA ranged between
0.282 and 0.382 per 100 inhabitants between 2017 and 2022.
The highest prevalence of RA was among cases between 65
and 69 years, throughout the study period, ranging between
0.694 and 0.959 per 100 inhabitants (Fig. 1C) (Supplemen-
tary Table 3). The prevalence was higher among women
(ranging between 0.435 and 0.589 per 100 inhabitants),
than among men (ranging between 0.096 and 0.1332 per
100 inhabitants) (Fig. 1D). The prevalence was higher in the
contributory regimen throughout the study period (ranged
between 0.342 and 0.531 per 100 inhabitants) compared to
the subsidized regimen (ranged between 0.159 and 0.335
per 100 inhabitants).

Drug utilization patterns

The proportion of patients prescribed csDMARDs
decreased from 39.23% in 2017 to 26.98% in 2021,
with leflunomide being the most frequently prescribed
(ranging between 17.83% in 2017 and 12.41% in 2021)
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(Table 1). This was followed by chloroquine and metho-
trexate, with the proportion of patients with prescrip-
tions ranging between 7.02% and 13.02%, and 2.49% and
4.72%, respectively.

The proportion of patients prescribed bDMARDs
decreased from 6.07% in 2017 to 3.72% in 2021. The
bDMARD most prescribed was etanercept, with the pro-
portion of patients prescribed ranging between 1.14%
and 2.27%. This was followed by adalimumab, with a
proportion of patients prescribed ranging from 0.44 to
1.16%, tocilizumab from 0.67 to 1.09%, and rituximab
from 0.90 to 1.05%.

The proportion of patients prescribed tsDMARDs
ranged from 0.91% in 2017 to 1.79% in 2021, with tofaci-
tinib accounting for most patients prescribed (ranging
between 0.91% and 1.41%). Baricitinib began to be pre-
scribed in 2019, accounting for 0.01% of the patients
prescribed that year, and increased to 0.38% in 2021.
Upadacitinib started to be prescribed in 2021, with only
one patient prescribed that year, subsequently in 2022
prescriptions increased to 255 patients prescribed. The
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proportion of patients prescribed glucocorticoids ranged
between 23.57% and 57.66%, with prednisolone being the
most frequently prescribed (ranging between 16.92% and
50.72%). Due to the periodicity of the database updates,
the prescription data for 2022 were incomplete and
therefore not reported.

Medical consultations

The rate of medical consultations increased from 2406.6
in 2017 to 3354.2 per 1,000 patients with RA in 2022.
Between 2017 and 2019, the highest rate of consultations
was with general practitioners, ranging between 772.4
and 804.0 per 1,000 patients with RA (Table 2). From
2020 to 2022, the highest rate of consultation was with
rheumatologists, increasing from 769.5 per 1,000 patients
with RA in 2020 to 851.8 per 1,000 patients with RA in
2022. The third most common consultation was with
internal medicine, with the rate of consultation ranging
between 94.7 and 252.9 per 1,000 patients with RA. The
rate of consultations with orthopedists increased over the
years, starting in 2017 at a rate of 20.7 per 1,000 patients

Table 1 Prescriptions of disease-modifying anti-rheumatic drugs and steroids among patients with rheumatoid arthritis diagnosis by

year
Medication 2017 2018 2019 2020 2021

o %" o %" o % n* % o %
csDMARDs 37,059 39.23 38,979 36.18 50,834 36.98 31,951 26.98 39,711 28.61
Chloroquine 12,298 13.02 12,425 11.53 14,122 10.27 8,309 7.02 11,451 8.25
Hydroxychloroquine 1,897 2.01 2,153 2.00 2,929 213 3,879 3.28 4,401 3.17
Leflunomide 16,846 17.83 18,710 17.37 23,629 17.19 15,450 13.05 17,224 1241
Methotrexate 3,491 3.70 3,374 313 6,492 4.72 2,949 249 5,256 379
Sulfasalazine 2,527 267 2,317 2.15 3,662 2.66 1,364 1.15 1,379 0.99
bDMARDs 5733 6.07 5829 5.41 7,055 5.13 4612 3.89 5170 3.72
Abatacept 186 0.20 120 0.11 129 0.09 135 0.11 0 0.00
Adalimumab 1,031 1.09 929 0.86 1,593 1.16 517 044 1,080 0.78
Certolizumab pegol 217 0.23 86 0.08 162 0.12 181 0.15 126 0.09
Etanercept 2,147 227 2,332 2.16 2,381 1.73 1,651 1.39 1,582 1.14
Golimumab 59 0.06 38 0.04 48 0.03 70 0.06 46 0.03
Infliximab 138 0.15 127 0.12 163 0.12 132 0.11 163 0.12
Rituximab 923 0.98 1,127 1.05 1,450 1.05 1,117 0.94 1,243 0.90
Tocilizumab 1,032 1.09 1,070 0.99 1,129 0.82 809 0.68 930 0.67
tsDMARDs 859 0.91 1,163 1.08 1,579 1.15 1,925 1.63 2,488 1.79
Baricitinib 0 0.00 0 0.00 19 0.01 204 0.17 530 0.38
Tofacitinib 859 0.91 1,163 1.08 1,560 1.13 1,721 145 1,957 141
Upadacitinib 0 0.00 0 0.00 0 0.00 0 0.00 1 0.00
Glucocorticoids 54,474 57.66 25394 23.57 63,201 45.97 33,898 28.62 67,774 48.83
Deflazacort 2,864 303 3,083 2.86 3214 234 3,292 2.78 3,345 241
Dexamethasone 2,286 242 2,443 227 2,268 1.65 1,178 0.99 6,934 5.00
Hydrocortisone 450 048 534 0.50 565 041 297 0.25 190 0.14
Methylprednisolone 956 1.01 1,108 1.03 1,286 0.94 1,656 140 3,121 2.25
Prednisolone 47918 50.72 18,226 16.92 55,868 40.64 27475 23.20 54,184 39.04
Prednisone 2,846 3.01 961 0.89 714 0.52 395 0.33 343 0.25

csDMARDs: conventional synthetic disease-modifying antirheumatic drugs; bDMARDs: biologic disease-modifying antirheumatic drugs; tsDMARDs: targeted

synthetic disease-modifying antirheumatic drugs

*Number of patients with prescriptions of each medication, **Proportion of patients with a prescription of each medicatio



Page 6 of 13

(2025) 9:13

Fernandez-Avila et al. BMC Rheumatology

SI}IYIIE plojewnayd yum syuaiied 0’| 49d SUOIIRINSUOD JO d)eyY,

TYSE'E o98y'LTy L'€LL'E 68L'€TS 9T99'E 9EL'EEY L'V6L'T TTLY8E TESY'T 9LTY9T 990V’ €LE'LTT [e1ol
¥'£C9 9€8'8/ €920l oS¥'trl  L9CE'L 601°/S1 ¥'688 gL'lel 959/ 6/¥'78 €690 £20'L0L  sanjedads [edipaw JaYi0
1s1je1>ads
gel 20/l ¥'6 6671 88 LO'L L8 861l Lol €60'L 6'G 655 182 3Aiel|jed pue uled
'S¢ [T 98 S61'L Se 0oy 8¢ (8¢ 'l ocl 4 /61 MOM [BID0S
8¢ €Ly 9 098 '8 G556 6'8 444 ol 960'L S9 119 ABojoweyiydo
€0L /€88 S6ll €65'91 S/LL VL6 8ty 9519 9G¢ 95/t 8Ll 789'L Adessyy [euonedndQ
966 0z5'TL v'eL 7610l €S 6619 Ll ors'L G§0C ziee S'6 768 ABojoyaAsd
CLyl L6V'8l 8€SlL 7se'lLe Leel 875wl 6'Sy GlE9 1424 8L 6'¢C 86C'C BuisinN
YeLL Sizad 89¢l 965'/1 0L v1E'8 8/ 6901 19 G559 0/ 159 1siuonuinN
86 oveE'TL 089 14440 0227 SlLT's 90¢ €0C'y €/C 9€6'C Lel orl'l BUIDIP3 Ajied
0€9lL €80 9/l L6v'vC 086 609'LL 8'8L 9€8'0l 9tS 988'S 6'LE 185'¢ AdessyroisAyd
1'SCC /S€'8C £8¢C 269'L¢ 6'CSC €56'6C gele Lze'6e 80/1 66€'81 L6 056'8 SUIDIPIN [BUJSIY|
I'ey 8LY'S L'le 86€Y €0¢ or'c LT 186'C 6'LC 09€'C Lol 156 IstersAyd
L'1S 6v'9 L'6E vTy's 9G¢ 617 ¥'6E 484 /A org'e £0¢ 7561 Isipadoyno
8158 €70'201 7'¥56 0/¥'TEL §'69/ [zl'l6 6'0C9 09¢'s8 6'S9% 76105 s8¢ 816'9C 1sibojorewNayy
L'618 900'€01 91SL [TEVOL v'eLL L/V'L6 6'€LL L0¥'901 £e6L 09%'S8 0108 856'S/ ad130e4d [RIBUSD

suole}nsuod suole)nsuod suolje}nsuod suolje}Nsuod suole}Nsuod suole}Nsuod

ey josaqunN ey joJsaquinN  3ley josaquinN  3ley josaqunN  aley josqunN ey Jo JIequinN
(44114 Lzoc 0zoc 610C 810¢ £10T adAy uoneynsuod

Apnis Jo 1eak yoea Aq silIy1ie plojewnayl 0 paje|as SUOIe}NSUOD [BDIPSW [[BISAC JO I2QWINN T 3jgeL



Fernandez-Avila et al. BMC Rheumatology (2025) 9:13

with RA, which increased to 51.7 per 1,000 patients with
RA in 2022. Similarly, the number of family medicine
consultations increased throughout the period, with a
rate of 12.1 per 1,000 patients with RA in 2017, which
increased to 98.2 per 1,000 patients with RA in 2022.

Hospital admissions and emergency room visits

Over the study years, the rate of hospital admissions fluc-
tuated, increasing from 2017 to 2018 (from 53.4 to 85.4
per 1,000 patients with RA), followed by a subsequent
decrease over the following years and a further increase
between 2021 and 2022, reaching a rate of 95.8 per 1,000
patients with RA in 2022 (Table 3). The rate of admissions
was higher in males than in females over the years, ranging
between 60.5 and 114.3 per 1,000 patients with RA in males
versus 55.7 and 100.3 per 1,000 patients with RA in females.
According to age group, patients aged 18 to 19 years had the
highest rate of hospital admission, ranging from 90.1 per
1,000 patients with RA in 2017 to 146.9 per 1,000 patients
with RA in 2022, with a peak in 2021 with a rate of 282.4
per 1,000 patients with RA. Hospitalization rates were also
higher in patients aged above 60 years. In this group, in
2017, the highest rate was in patients aged 65 to 69 years,
with a rate of 74.9 per 1,000 patients with RA, while in 2022,
it was in patients aged 70 to 74 years, with a rate of 121.5 per
1,000 patients with RA.

The number of emergency room visits related to RA
diagnosis decreased throughout the study period. In
2017, the rate of emergency room visits peaked, with 88.8
emergency room visits per 1,000 patients diagnosed with
RA, decreasing to a rate of 20.6 per 1,000 patients diag-
nosed with RA in 2022 (Table 3). In 2017, the groups with
the highest rate of emergency room visits were patients
aged 40—44 years (120.0), followed by those aged 50 to 54
years (101.2). In 2022, the highest rate was in patients 18
to 19 years (73.4), followed by those aged 20 to 24 years
(52.9). When analyzing the distribution of emergency
visits by sex, the rate per 1,000 patients with an RA diag-
nosis was regularly higher in males throughout the study
period. Females had a rate of 95.1 visits in 2017, dropping
to 21.4 in 2022, whereas males had a rate of 88.0 in 2017,
decreasing to 25.4 in 2022.

Healthcare-related and pharmacy costs

Consultation costs were the largest among all health-
care-related costs. Consultation costs dropped from
25,142,401 USD PPP in 2017 to 16,732,917 USD PPP in
2018 (Table 4). Subsequently, consultation cost increased
between 2019 and 2021, reaching 36,391,280 USD PPP
in 2021. Subsequently, in 2022, the costs of consulta-
tions declined to 23,031,841 USD PPP. Regarding phar-
macy-related costs, the cost per patient was $6,777 USD
PPP in 2017, reaching a peak in 2018 at 9,179 USD PPP
per patient (Table 4). Costs started to decline in the
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subsequent years until 2021, with 3,805 USD PPP per
patient. When analyzing costs by type of drug, tsD-
MARDs were the most expensive, with a peak in 2018
at 909,584,806 USD PPP. Afterward, the costs for all
patients continually declined until 456,959,438 USD PPP
in 2021. bDMARDs expenditures started at 62,966,462
USD in 2017 and peaked at 78,743,927 USD PPP in 2019.
In 2020 and 2021, costs fell from 56,044,637 USD PPP in
2020 to 52,710,269 USD PPP in 2021.

Comorbidities

Within the MIPRES module, the largest proportion of asso-
ciated diagnoses included diseases of the musculoskeletal
system (ranged between 36.2% and 68.2%), neuroendocrine,
nutritional, and metabolic diseases (ranged between 7.6%
and 15.7%), diseases of the nervous system (ranged between
1.9% and 4.0%), signs, symptoms, and abnormal clinical
and laboratory findings (ranged between 10.5% and 31.7%)
(Supplementary Table 4). Similarly, within the SUF mod-
ule, the biggest proportion of associate diagnoses included
diseases of the musculoskeletal system (ranged between
70.9% and 100.0%), endocrine, nutritional, and metabolic
diseases (ranged between 1.4% and 3.8%), diseases of the
circulatory system (ranged between 3.3% and 13.1%), signs,
symptoms, and abnormal clinical and laboratory findings
(ranged between 0.7% and 4.1%), and factors that influence
the health state and contact with health services (ranged
between 1.8% and 3.8%) (Supplementary Table 5). The most
frequently reported among diseases of the musculoskel-
etal system were arthritis, osteoporosis, arthrosis, Sjogren’s
syndrome and join pain. The more frequent endocrine,
nutritional and metabolic diseases included diabetes, hypo-
thyroidism, dyslipidemia, obesity and vitamin D deficiency.

Discussion

This study described the drug utilization patterns, HCRU,
and epidemiology of adult patients with RA over a six-year
period through a retrospective analysis of a national admin-
istrative claims database in Colombia. Our findings provide
updated insights and valuable information for customizing
RA management strategies to the local context.

Earlier investigations in Colombia have used data
from the RIPS module within SISPRO to determine the
prevalence of RA in the country, and substantial efforts
have been made to improve the quality and quantity of
data reported in the RIPS module [27]. A study based on
RIPS reported a prevalence of 0.9% in 2005 [3]. S study
conducted in Colombia between 2012 and 2016 using
data from RIPS reported a prevalence of 0.52% [4]. In
our study, the age-standardized prevalence of RA ranged
between 0.28% and 0.38% between 2017 and 2022.
This finding is similar to that of a previous study in the
country using the using national data collected by the
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Table 3 (continued)

2018 2019 2020 2021 2022

2017

Characteristic

*

Rate

*

Rate
6

*

Rate
62.2
7

*

Rate
64.7
8

*

Rate
89.1

*

Rate
55.7

100.3
1143

7243 7.2 9803

1952

5599
1376

6843
1860

7498
1703

4143
902

Female
Male

2239

923

4.7

6.3

99.8

60.5

*Rate of emergency room visits or hospital admissions per 1,000 patients with rheumatoid arthrit

(2025) 9:13
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High-Cost Disease Fund (Cuenta de Alto Costo, CAC),
which reported a prevalence of 0.24% in 2019 [5].

In our study, we observed a consistent increase in the
incidence of RA over time, except for a decrease in 2020.
From 2021 to 2022, the incidence continued to increase.
These findings align with the global burden of disease
report, which documented an increasing trend in the
age-standardized incidence rate of RA [28]. The tem-
porary decrease in 2020 may be attributed to a reduced
diagnostics during the COVID-19 pandemic, which
led to a proven decline in new diagnoses of many dis-
eases [29, 30]. There is controversy regarding the further
increase in the incidence of RA following COVID-19.
A Colombian cohort study suggested an increase in the
incidence rate of inflammatory arthritis after COVID-19,
with the greatest increase occurring before the first year
post-covid [31]. Moreover, a systematic review and meta-
analysis indicated a higher risk of developing at least 11
immune-mediated diseases after SARS-CoV-2 infec-
tion [32]. Nevertheless, other studies found no evidence
of this association [33, 34]. In Latin America, COVID-
19 has significantly impacted rheumatology care, with
patients experiencing increased disease activity, reduced
medication adherence, and challenges in accessing fol-
low-up care [35]. Additionally, consultation fees and
adherence to medication adherence both declined [36].

During our study period, a substantial proportion of
patients diagnosed with RA (60.77% and 73.02%) were not
prescribed csDMARDs, We also observed a decrease in the
proportion of patients prescribed csDMARDs over time.
This suggests an underuse of csDMARDs in the country.
This occurs despite the recommendations from both local
[12] and international clinical practice guidelines (CPGs)
[10, 37] advising their prompt initiation in patients with
RA, especially those treatment naive. Similar trends have
been described outside Latin America (LATAM). A study
using administrative databases in Italy reported that only
43.2% of patients were prescribed csDMARDs [38]. Simi-
larly, in Germany, 43.1% of newly diagnosed RA patients
had received a csDMARD prescription within the first year
of diagnosis [39] and in the United States, it was 52.8% [40].
Early DMARD:s initiation during the course of the disease
not only reduces disease progression but also helps avoid
complications, ultimately mitigating the impact of the dis-
ease on patients’ quality of life [40]. Concerns regarding
the initiation of DMARDs, including the perceived aggres-
sive and harmful nature of the drugs, potential side effects,
combination with other drugs, and the time to benefits
[41]. Thoughtful consideration of these aspects combined
with physician education about CPGs may lead to improve-
ments in the proportion of patients initiated with adequate
treatment.

In our study, the most commonly prescribed csD-
MARD was leflunomide, followed by chloroquine and
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Table 4 All-cause annual healthcare-related cost and pharmacy-related cost in patients with rheumatoid arthritis diagnosis by year

2017 2018 2019 2020 2021 2022
Average all-cause annual healthcare-related cost
Cost for all patients in USD PPP
Consultation’s cost $ 25,142,401 $16,732917 $22467,111 $ 36,744,756 $ 36,391,280 $23,031,841
Hospital admission cost * $ 468,975 $ 603,419 $ 561,457 $ 527,825 $ 403,622 $ 354,403
Procedures cost ** $ 2,860,200 $ 6,750,821 $ 5,562,834 $ 11,490,856 $ 5,266,869 $ 6,356,080
Imaging procedures *** $ 268,268 $ 696,295 $ 333,560 $ 306,268 $ 360,065 $315,420
Laboratories **** $ 68,896 $ 694,942 $205,336 $183,396 $211,448 $213,861
Cost per patient in USD PPP
Consultation cost $ 266 $155 $163 $310 $262 $183
Hospital admission cost * $ 566 $ 549 $ 440 $629 $ 364 $282
Procedures cost** $30 $63 $40 $97 $38 $51
Imaging procedures *** $3 $6 $2 $3 $3 $3
Laboratories **** S 56 S $2 $2 $2
Cost USD PPP all patients $ 28,471,575 $ 24,087,158 $ 28,591,402 $ 48,763,437 $42,061,770 $29,742,324
Cost USD PPP per patient $301 $224 $208 $412 $303 $237
Pharmacy-related cost
Cost in USD PPP
csDMARDs $14,922,141 $19,642,704 $10,067,161 $ 13,259,536 $18,031,917 -
bDMARDs $ 62,966,462 $ 59,518,949 $ 78,743,927 $ 56,044,637 $52,710,269 -
tsDMARDs $562,121,936 $ 909,584,806 $ 783,945,643 $ 586,423,485 $ 456,959,438 -
Steroids $299,627 $ 145,992 $281,198 $228,523 $435472 -
Costs in USD PPP all patients $ 640,310,165 $ 988,892,450 $ 873,037,929 $ 655,956,180 $ 528,137,096 -
Costs in USD PPP per patient $6,777 $9,179 $6,350 $5,539 $3,805 -

csDMARDs: conventional synthetic disease-modifying antirheumatic drugs; bDMARDs: biologic disease-modifying antirheumatic drugs; tsDMARDs: targeted
synthetic disease-modifying antirheumatic drugs; USD PPP: United States Dollars purchasing power parities

*Total cost divided by the total number of patients who were hospitalized each year, **All procedures with ICD-10 codes M053, M058, M059, M060, M068, M069,
***imaging procedures including, articular ultrasound, X-ray and magnetic resonance image), ****Laboratories including, rheumatoid Factor and anti-cyclic

citrullinated peptide antibod

methotrexate. A previous study conducted in Colom-
bia between 2012 and 2014, had reported that the most
frequently used drugs were methotrexate, chloroquine,
and leflunomide [42]. Subsequently, a study conducted
between 2015 and 2018 in patients with RA in a special-
ized institution in the Caribbean region of Colombia
reported a transition to leflunomide as the drug of choice,
aligning with our results [43]. In their cohort, methotrex-
ate was the medication with the highest proportion of
use within 2015 and 2017, whereas in 2018, leflunomide
became the most commonly used medication [43].

Our results align with previous work conducted in the
country, which identified etanercept and adalimumab
as the most frequently prescribed bDMARDs [44]. This
trend may be influenced by etanercept being included
in the PBS. In our study, bDMARDs prescriptions
decreased, while the proportion of patients prescribed
tsDMARDs increased, specifically, tofacitinib was the
most frequently prescribed tsDMARD throughout the
study period. Additionally, after the introduction of bar-
icitinib, its prescriptions increased over time. A Brazil-
ian study also reported a rising use of tsDMARDs, which
aligns with our results [45]. Furthermore, they identi-
fied factors associated with the initiation of tsDMARDs
in patients with RA, including the age (=50 years),

proximity to healthcare facilities (patients residing over
160 km from the health center were less likely to initiate
tsDMARD treatment), and previous use of csDMARDs
[45]. Factors such as the costs of medications may con-
tribute to different prescription patterns across affilia-
tion regimens. For instance, a cohort of patients with RA
using national data collected by the CAC reported that
most individuals were affiliated with the contributory
regimen [5]. Further research should consider analyzing
HCRU according to aspects such as the type of regimen
affiliation and differences between rural and urban areas.

Early referral to a rheumatologist for patients with
suspected RA is infrequent in most countries within
LATAM [46]. It is estimated that the time to the first
visit with a rheumatologist is approximately 17 months
after symptom onset [47]. In our study, the frequency of
medical consultations increased over the study period.
Between 2017 and 2019, the highest percentage of con-
sultations were with general practitioners. However,
thereafter, the highest rate of consultation was with rheu-
matologists. This transition indicates an improvement
in access to specialist rheumatology consultations in
the country, which could potentially lead to better out-
comes for patients with RA [48, 49]. Comprehensive RA
care includes interdisciplinary care involving periodical
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consultations with rheumatologists, psychologists, nutri-
tionists, physical and rehabilitation medicine, occupa-
tional therapists, physiotherapists, and nurses [50]. In
our study, other frequently consulted specialists included
internal medicine, physiotherapy, nursing, and nutrition,
which may be translated to a more comprehensive care
for patients with RA. Additionally, we identified a trend
of decreasing ER visits over the study period, while hos-
pital admissions fluctuated, but generally increased. This
highlights the potential need for additional efforts in RA
management to enhance patient outcomes. In recent
years, as integrated healthcare models have been imple-
mented in Colombia, cohorts have been established to
evaluate patient outcomes [43].

Since 2015, Colombian insurers must report RA
population to the CAC [51], including those not affili-
ated to the SGSSS [51]. The inclusion of RA as a man-
datory report to the CAC is expected to enhance disease
reporting across Colombia, potentially improving epide-
miological surveillance and healthcare planning for RA
management.

The economic costs associated with RA are substan-
tial and are mainly driven by high pharmacy costs. In our
study, annual pharmacy-related costs per patient ranged
between 3,805 and 9,179 USD PPP. Among pharmacy
costs, tsDMARDs were the most expensive, followed by
bDMARDs; however, the costs of both decreased over
time, likely due to price regulations and the introduc-
tion of biosimilar medications [52, 53]. A Colombian
cohort of patients diagnosed with RA who were treated
with bDMARD:s or tofacitinib after failure of cOMARDs
or first bDMARD reported that drug cost accounted for
97.2% of the average annual direct cost of care per patient
[54]. In their study, the average annual cost of treat-
ment per patient with bDMARDs was higher than that
for treatment with tofacitinib [54]. Similarly, a study in
Medellin, Colombia, estimated that 87,9% of the direct
costs in patients with RA was related to medications
[55]. Furthermore, additional research conducted in the
country identified that drug expenses increase with the
RA severity. They reported that drugs represent 53.6% of
the total cost for low disease activity, 75.2% for moder-
ate disease activity, 88.5% for severe disease activity, and
97% for severe disease activity with biologic treatment
[17]. In this study, we estimated healthcare-related and
pharmacy-related costs, however there is still need for
further research addressing the indirect costs of RA in
the country, encompassing aspects such as productivity
losses, disability, and decreased quality of life.

This study provided insights into the drug utilization pat-
terns, HCRU, and epidemiology of adult patients with RA
over a six-year period using a national administrative claims
database, which provides a large and diverse sample size
that reflects the real-world clinical practice and healthcare
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utilization patterns. Our results supplied insights into rou-
tine care delivery and patient outcomes in diverse healthcare
settings, including consultations, ER visits, and hospitaliza-
tions [56]. However, this study had some limitations. This
study relied on administrative claims data for clinical details,
which may be subject to data coding limitations, data entry
errors, and incomplete or inconsistent information, leading
to potential measurement errors [56]. Nevertheless, the SIS-
PRO database utilized in this study undergoes internal qual-
ity checks, including data validation and cleaning to ensure
reliability and accuracy [57]. Moreover, the database lacks
information on disease severity, which may affect treatment
patterns and consequently the healthcare-related and phar-
macy-related costs. In addition, access was limited to dei-
dentified data, precluding the linking of individual patient
data longitudinally. Consequently, aspects such as treatment
persistence, discontinuation, and combinations could not
be assessed. Finally, the data obtained from SISPRO repre-
sent the population affiliated to the SGSSS (approximately
98.54% [21]), limiting its generalizability to this specific
population.

Conclusions

In conclusion, this study described the heavy burden of RA
in Colombia and highlighted an increasing incidence of RA,
accompanied by significant healthcare resource utilization
and associated costs. Patients with RA in the country are
increasingly being able to access consultations with special-
ists and advanced therapies. However, there remains a need
for efforts to facilitate treatment because there is an impor-
tant number of patients each year who are not being pre-
scribed DMARDs despite CPG’s recommendations.

The study findings emphasize the importance of tailor-
ing RA management strategies to the local context and
addressing healthcare disparities to ensure that all RA
patients receive appropriate care. Additionally, continued
efforts to educate physicians and promote adherence to
clinical practices are essential for optimizing patient out-
comes. These results should be evaluated and validated
by further research. As new medications continue to
emerge, ongoing research and efforts to improve health-
care access will be essential to improve the quality of life
for RA patients in Colombia and the region.
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