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Adverse drug reactions (ADRs) are 
events that may seriously affect the health 
of people who use drugs for diagnostic, 
prophylactic, or therapeutic purposes. It 
is estimated that between 59% and 81% 

of ADRs are preventable or completely 
avoidable (1, 2). Between 0.34% and 23% 
of ADRs may end with hospitalization (3, 
4). In addition to jeopardizing the health 
of individuals, ADRs generate unexpected 
costs that affect health system finances; 
early identification may help to prevent 
and resolve these issues (2, 5, 6). Rheu-
matoid arthritis is a chronic disease with 
an estimated prevalence of 0.8%–1.0% in 
the general population, but in Colombia 

was estimated at 0.5% (7, 8). The toxicity 
and tolerability of disease-modifying anti-
rheumatic drugs (DMARDs)—biotechno-
logically made or not—is of concern to 
both health systems and patients because 
of the frequency in which the drug must 
be suspended or the type of treatment 
changed due to their association with sig-
nificant adverse reactions (9).

In Colombia, several studies of ADRs 
have been conducted but there is very 

This study describes the adverse drug reactions (ADRs) and their incidence in patients 
with rheumatoid arthritis who were treated in the Colombian health system. A retrospective 
cohort study was conducted using information from all patients who were diagnosed with 
rheumatoid arthritis and attended specialized health care centers in the cities of Bogotá, Cali, 
Manizales, Medellin, and Pereira between 1 December 2009 and 30 August 2013. The ADRs 
were obtained from medical records and the pharmacovigilance system registry and sorted 
by frequency and affected tissue according to World Health Organization Adverse Reaction 
Terminology (WHO-ART). A total of 949 reports of ADRs were obtained from 419 patients 
(32.8 ADRs per 100 patient-years); these patients were from a cohort of 1 364 patients being 
treated for rheumatoid arthritis and followed up for an average of 23.8 months (± 12.9). The 
cohort was mostly female (366, 87.4%) and had a mean age of 52.7 years (± 13.1). The highest 
numbers of ADRs were reported following the use of tocilizumab, rituximab, and infliximab 
(28.8, 23.1, and 13.3 reports per 100 patient-years respectively). The most frequently reported 
ADRs were elevated transaminase levels and dyspepsia. Overall, 87.7% of ADRs were clas-
sified as type A, 36.6% as mild, 40.7% as moderate, and 22.7% as severe. As a result, 73.2% 
of patients who experienced an ADR stopped taking their drugs. The occurrence of ADRs in 
patients treated for rheumatoid arthritis is common, especially in those associated with the use 
of biotechnologically produced anti-rheumatic drugs. This outcome should be studied in future 
research and monitoring is needed to reduce the risks in these patients.
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little information about these events in 
patients being treated for rheumatologic 
conditions (10). The aim of this study 
was to describe ADRs in patients diag-
nosed with rheumatoid arthritis who 
were being treated for the disease at spe-
cialized health care centers (Instituciones 
prestadoras de salud–especializadas, IPS-E) 
and were covered by Colombia’s public 
health system (Sistema General de Seguri-
dad Social en Salud, SGSSS). 

Retrospective cohort study 

A retrospective cohort study was car-
ried out that collected information on 
all rheumatoid arthritis patients of all 
ages and both genders who were be-
ing treated at an IPS-E run by Audi-
farma S.A., a private company providing 
health care services to people covered 
by the SGSSS in the cities of Bogotá, 
Cali, Manizales, Medellin, and Pereira. 
These patients received drug treatment 
between 1 December 2009 and 30 Au-
gust 2013 (45 months) for seropositive 
and seronegative rheumatoid arthritis 
according to the International Classifica-
tion of Diseases, 10th Revision (ICD-10) 
and the 2010 American College of Rheu-
matology (ACR) criteria.

All reports were prepared by either 
a rheumatology specialist or a pharma-
cist responsible for a pharmacovigilance 
program. Information was collected 
from ADR notification reports from the 
Audifarma–IPS-E pharmacovigilance 
programs and patient medical records 
by four doctors trained in collecting this 
type of data, and validated. Four types 
of variables were recorded: 1) socio- 
demographic (age, gender, and city);  
2) clinical (rheumatic disease diagnosis); 
3) pharmacological (information about the 
DMARDs, divided into two main groups 
of medicines, non-biological (chloroquine; 
glucocorticoids such as prednisone, de-
flazacort, etc.; hydroxychloroquine; leflu-
nomide; methotrexate; and sulfasalazine) 
and biological (abatacept, adalimumab, 
etanercept, infliximab, rituximab, tocili-
zumab, etc.)); and 4) reported ADRs (clas-
sified by frequency and affected organ or 
tissue) standardized according to World 
Health Organization Adverse Reaction 
Terminology (WHO-ART). In cases where 
patients took more than one drug, the 
one that was the main suspect for the 
ADR, according to the Naranjo causality 
algorithm, which has 10 criteria to define 

drugs as definite, probable, or possible 
cause, was recorded. The ADRs were 
classified as type A (dose-dependent or 
predictable (i.e., resulting from the drug’s 
primary pharmacological effect)) or type 
B (dose-independent and unpredictable) 
and by severity of the event, in accor-
dance with the WHO classification.

Data analysis was carried out using 
IBM® SPSS® Statistics version 22 (IBM 
Corporation, Chicago, Illinois, United 
States), and averages, frequencies, and 
percentages were employed to obtain 
the incidence per 100 patient-years of the 
most common ADRs.

Ethics approval

This research was classified as “with-
out risk” according to Ministry of Health 
of Colombia Resolution No. 8430 (1993), 
which establishes the norms for research 
on humans following requirements in 
the Declaration of Helsinki. This study 
was approved by the Universidad Tec-
nológica de Pereira Bioethics Committee 
without the requirement for individual 
informed consent.

RESULTS

A total of 949 ADR reports were ob-
tained from 419 patients from a cohort 
of 1 364 patients diagnosed with and 
treated for rheumatoid arthritis (i.e., 
more than one unintended effect per 

drug), resulting in an overall incidence 
of 32.8 ADRs per 100 patient-years. The 
average patient follow-up period was 
23.8 months (± 12.9). The city with the 
most patients was Bogotá (271 patients 
or 64.7%), followed by Manizales (39 
patients or 9.4%), Medellin (37 patients 
or 8.9%), Cali (36 patients or 8.6%) and 
Pereira (36 patients or 8.4%). The pa-
tients were predominantly female (366 
or 87.4%) with a mean age of 52.7 years 
(± 13.1) (range: 3–90; median: 53). Only 
six patients were under 18 years old. 
The mean time to establish DMARD 
treatment was 2.2 years after the onset of 
symptoms, and 91.1% of patients were 
receiving combined therapy with two or 
more DMARDs.

Of the 15 drugs associated with an 
ADR, nine were non-biological DMARDs 
and six were biological DMARDs.  
Table 1 shows the number of patients 
who received each of the 15 different 
drugs; the number of ADR reports per 
drug; and the ADR incidence per 100 
patient-years. The most widely used 
non-biological DMARD was metho-
trexate, which was associated with 6.6 
ADRs per 100 patient-years, followed 
by prednisolone and leflunomide. Some 
of the biological DMARDs (e.g., inflix-
imab, rituximab, and tocilizumab) were 
associated with more ADRs than other 
drugs. There was a notable difference 
in ADR incidence between patients who 
received etanercept in the innovative 

Table 1. Frequency of use of disease-modifying anti-rheumatic drugs (DMARDs) and adverse 
drug reaction (ADR) incidence per drug in a cohort of rheumatoid arthritis patients, Colombia, 
2009–2013

            DMARD
Number of patients 

who received the drug
% use of  

each DMARD
Number of  

ADR reports
ADR incidence  

per 100 patient-years

Non-biological 
Sulfasalazine 515 37.7 115 10.1
Methotrexate 1343 98.5 202 6.6
Leflunomide 979 71.8 102 4.9
Chloroquine 657 48.2 75 4.8
Hydroxychloroquine 113 8.3 10 3.9
Azathioprine 9 0.7 1 3.9
Prednisolone 1246 91.3 60 2.5
Methylprednisolone 70 5.1 2 1.3
Deflazacort 288 21.1 9 11

Biological
Tocilizumab 51 3.7 40 28.8
Rituximab 110 8.1 66 23.1
Infliximab 58 4. 3 21 13.3
Etanercept 
  Biosimilar 13 1.0 3 11.4
  Innovative 120 8.8 15 6.2
Adalimumab 68 4.9 15 8.4
Abatacept 79 5.8 10 4.7
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molecular regime and those treated with 
biosimilars. Table 2 shows the most com-
monly reported ADRs and the incidence 
per 100 patient-years for each. 

Of all ADRs reported, 832 (87.7%) 
were type A (70.2% from non-biological 
DMARDs and 17.5% from biological 
DMARDs) and the remaining 117 (12.3%) 
were type B (8.1% from non-biological 
DMARDs and 4.2% from biological 
DMARDs); this second type of ADR was 
common among hypersensitivity reac-
tions (not shown). Of the ADRs that could 
be classified by severity, 36.6% were mild 
(30.9% from non-biological DMARDs 
and 5.7% from biological DMARDs); 
40.7% were moderate (28.5% and 12.2% 
for the two types of drugs respectively); 
and 22.7% were severe (18.9% and 3.8% 
respectively) (not shown). There were 
no fatalities. A behavior trend was found 
in which monitoring of ADRs and ADR 
severity by doctors led to the suspension 
of the drug (for 507 out of 693 ADRs 
or 73.2%) or reduced doses (47 ADRs 
or 6.8%). For 90 patients (13.0%), it was 
possible to continue with the same drug 
at the same dose; for 49 patients (7.1%), 
there was a switch to another drug of 
the same group. Among all methotrexate 
users, 10.9% had to discontinue therapy. 
Discontinuation of therapy also occurred 
in 8.3% of patients taking leflunomide 
and 3.0% of those who were using pred-
nisolone. This percentage increased to 
17.3% among sulfasalazine users. Among 
patients taking biological drugs, 47.1% 
of those using tocilizumab, 31.0% of 

those using infliximab, and 14.5% of 
those receiving rituximab stopped taking 
their drugs due to adverse reactions (not 
shown).

The main ADRs associated with the 
use of methotrexate were elevated trans-
aminase levels (83 patients or 41.1% of 
those using this drug) and dyspepsia 
(49 patients or 24.3%). Prednisolone was 
found to cause Cushing’s syndrome (21 
patients or 33.4%) and osteoporosis (20 
patients or 33.3%), while the main ADRs 
for leflunomide were elevated trans-
aminase levels (34 patients or 23.8%) and 
dyspepsia (19 or 13.3%). For sulfasala-
zine, the main ADR was dyspepsia (62 
patients or 53.9%); for chloroquine, it 
was retinopathy (37 patients or 41.1%). 
For biological DMARDs, the main ADRs 
were as follows: for tocilizumab, leu-
kopenia (six patients or 11.7%) and el-
evated transaminase levels (five patients 
or 9.8%); for infliximab, infections such 
as urinary infections and tuberculosis 
(eight patients or 24.2%), and reactions 
during infusion (six patients or 18.2%); 
for rituximab, infusion reactions (17 pa-
tients or 25.8%), infections (16 patients 
or 24.2%), and leukopenia (13 patients or 
19.7%) (not shown).

DISCUSSION

Rheumatoid arthritis remains a dis-
ease that causes disability, morbidity, 
and a significantly increased mortality 
rate; therefore, management of this dis-
ease should focus on reducing complica-

tions with the remission of symptoms 
and functional disabilities (11). How-
ever, ADRs associated with biological 
and non-biological DMARDs can cause 
problems with patient therapies, as 
shown in the study reported here—the 
first in Colombia on the frequency and 
types of adverse reactions experienced 
among patients receiving treatment for 
this disease.

A total of 30.7% of patients in this large 
cohort reported at least one ADR when 
taking DMARDs, a frequency within 
the range reported by other authors 
(19.0%–32.8%) (12–14). A higher propor-
tion of women were found in this study 
versus previous studies (87.4% versus 
65.0%), but the reasons for this difference 
are unclear (15, 16). The suspension of 
therapy due to undesirable effects was 
significantly higher (73.2% versus 34.0%) 
than that reported by McWilliams in his 
study in the United Kingdom in 2013, 
where a lower proportion of patients 
were forced to stop taking their drug, 
but this can probably be explained by 
better follow-up of individual cases (17).

For methotrexate, the most commonly 
used DMARD, ADR incidence was 6.6 
per 100 patient-years, similar to what 
has been reported in the literature (13, 
18, 19). A total of 10.9% of methotrexate 
users had to stop taking the drug because 
of ADRs—a percentage 19.7% less than 
that reported in Saudi Arabia (13). The 
ADRs most commonly associated with 
the use of prednisolone are weight gain, 
increased blood pressure, and gastroin-
testinal events, versus Cushing’s disease 
and osteoporosis, the most common ad-
verse effects found in this study. This 
difference may be related to the fact that 
the first three effects are undervalued by 
doctors in Colombia because of their fre-
quency and reports are only made for the 
most serious and striking cases (20). The 
ADRs most commonly associated with 
the use of sulfasalazine are blood disor-
ders; however, that was not the case in 
this study, which may reflect differences 
in the dosage and duration of use (21). 

In this study, an incidence of 4.9 ADRs 
per 100 patient-years was found for the 
use of leflunomide, a much lower fre-
quency than that reported in the litera-
ture (18, 22). In the cohort for this study, 
8.3% of patients using leflunomide had 
to suspend therapy due to ADRs—a 
lower figure than that reported in Hol-
land, which was close to 29.0% (22). 

TABLE 2. Incidence of most common adverse drug reactions (ADRs) 
reported in a cohort of patients (n = 1 346) receiving rheumatoid arthritis 
treatment, Colombia, 2009–2013

                   ADR Frequency
ADR incidence 

per 100 patient-years

Elevated transaminase levels 147 8.3
Dyspepsia 145 8.2
Nausea/vomiting 65 3.9
Dermatological reactions 45 3.3
Leukopenia 50 3.2
Retinopathy 54 3.1
Neutropenia 30 2.0
Infusion reactions 25 1.8
Dizziness/vertigo 27 1.6
Headache 24 1.5
Cushing’s syndrome 24 1.5
Alopecia 23 1.4
Diarrhea 20 1.3
Osteoporosis 20 1.3
Urinary infections 14 0.8
Latent tuberculosis 13 0.8
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The causes of such differences must be 
established. 

Biotechnology drugs are being used 
more frequently to control disease. 
These DMARDs potentially have higher 
costs and more adverse effects than non-
biological DMARDs (11). In Colombia, a 
study was carried out between 2008 and 
2009 that showed the patterns of use for 
these drugs; the most commonly used 
were adalimumab, etanercept, and inf-
liximab, in order of frequency (10). This 
situation has changed since then in favor 
of etanercept, currently the most com-
monly used drug in this group, due to 
the fact that it was the only one included 
in the list of drugs covered by the SGSSS 
when the information for this study was 
compiled (23).

Based on the literature, the most com-
monly documented ADRs for tocili-
zumab are related to increased risk of 
urinary infections and latent tuberculo-
sis, and elevated transaminase levels (24, 
25); this does not coincide with what was 
found in this study. However, the ADRs 
most commonly associated with the use 
of rituximab (reactions during the infu-
sion, and infections) were the same for 
both this study and a previous study of 
patients in Colombia (26).

In this study, infliximab was asso-
ciated with an ADR in 13.3 per 100 
patient-years, an incidence level that 
exceeded those reported by pharmaco-
vigilance studies in Canada, Japan, and 
Spain (14, 27, 28). Infections of all types 
were the ADRs most frequently associ-
ated with the use of the drug in this 
study, at an incidence rate double that 
found in a study by Takeuchi in Japan 
(24.2% versus 12.5%). The occurrence 
of tuberculosis was also significantly 
higher in this study than that found 
in Japan, where only 1.0% of Japanese 
patients (versus 3.0% of Colombians) 
developed the disease. This finding is 
most likely related to the higher preva-
lence of infection from Mycobacterium 
tuberculosis in the Colombian population 
(28, 29). In addition, 31% of users in this 
study suspended their infliximab treat-
ments—6.7% more than in a study in 
Spain by Pérez-Zafrilla, possibly due to 
the frequency of infusion reactions that 
may be associated with differences in 
the application technique used in each 
cohort (14). 

In this study, the use of etanercept 
was particularly associated with local 

reactions at the site of application. Any 
use of etanercept was associated with 
urticaria in two other studies—Swe-
den (15.4%) (30), and Spain (6.5%) (31). 
The finding in this study that 21.8% 
of patients who used this drug had to 
cease treatment due to ADRs is higher 
than the levels recorded in both those 
studies (7.2% and 7.3% for Sweden and 
Spain, respectively) (30, 31), a differ-
ence that may be associated with the 
application technique but needs to be 
explored further to determine that with 
any certainty.

Despite the fact that non-biological 
DMARDs such as chloroquine, leflu-
nomide, methotrexate, and prednisolone 
corticosteroid were the most commonly 
employed type of drug in this cohort, 
more ADRs were reported for the bio-
logical DMARDs. It was also observed 
that patients in this study treated with 
non-biological DMARDs were not re-
quired to suspend therapy as often as 
those taking biological DMARDs (13, 14, 
22, 30–32).

Recommendations

Based on the results of this study, the 
authors recommend the following: 1) on- 
going, timely, and complete recording of 
ADRs in rheumatologic patients; 2) ac-
tive monitoring of the safety of all drugs 
used by rheumatoid arthritis patients; 
3) evaluation of the risks involved in 
modifying a biological therapy, given 
the increased incidence of undesirable 
effects from these types of changes; and 
4) more pharmacovigilance studies to 
update the incidence levels of new ADRs 
associated with the use of DMARDs. 
Given the reports of increased toxicity 
of some DMARDs in people of Hispanic 
ethnicity, this pharmacogenetic relation-
ship should also be assessed (33, 34).

Limitations

This study had some limitations. First, 
the overall incidence of ADRs reported 
across the entire patient cohort for all 
drugs is not comparable with any previ-
ous study results because there are no 
other published reports on ADR inci-
dence associated with multiple medi-
cines across such a large patient cohort. 
Therefore, the results on ADR incidence 
are only comparable for each drug taken 
individually. Second, the research re-

ported here was not a prospective study 
on ADRs; the results are based only on 
data reported by the treating physicians. 
This aspect of the study also provided 
an advantage, however, as it allowed 
for the use of information from a reli-
able database. Third, this research only 
includes data for the patients in the 
cohort who were treated and followed 
up at the IPS-E; no data were collected 
on untreated people who may have ex-
perienced an ADR. Fourth, the high inci-
dence of ADRs associated with biologi-
cal DMARDs may be attributable to the 
recent introduction of these drugs. How-
ever, the fact that these drugs were new 
also resulted in access to spontaneous 
ADR reports associated with their use, in 
addition to those obtained from patient 
monitoring and the pharmacovigilance 
registry, which may have strengthened 
the study results. 

Conclusions

For treatment of rheumatoid arthritis 
in the cohort studied in the research 
reported here (patients covered by Co-
lombia’s SGSSS and treated at an IPS 
specialized in rheumatology), the most 
commonly used drugs are DMARDs, 
particularly chloroquine, corticosteroid 
prednisolone, leflunomide, methotrex-
ate, and sulfasalazine, which are associ-
ated with an ADR incidence of between 
2.5 and 10.1 per 100 patient-years. This 
incidence is lower than that for ad-
verse effects in those receiving biological 
DMARDs as treatment, for which ADR 
incidence ranges from 6.2 to 28.8 per 
100 patient-years. Some of the ADRs 
reported in this study are characteristic 
of these drugs, but the frequency was 
higher than that reported by other au-
thors (e.g., elevated transaminase levels 
in patients using leflunomide and meth-
otrexate). An explanation of the causes 
of these differences should be sought in 
future research. In addition, compared 
to the literature, this study found a 
higher number of ADRs associated with 
the use of biotechnology drugs, includ-
ing reactions at the injection site or dur-
ing infusion, and increased susceptibility 
to infections (particularly tuberculosis), 
most likely attributable to variations in 
drug administration techniques and a 
higher prevalence of tuberculosis in Co-
lombian patients, respectively. For the 
reasons given above, the authors rec-
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ommend implementation of an active 
pharmacovigilance system that allows 
for early detection of ADRs and timely 
interventions. 
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Este estudio describe las reacciones adversas a medicamentos (RAM) y su incidencia 
en pacientes con artritis reumatoide y tratados en el sistema de salud colombiano. Se 
llevó a cabo un estudio retrospectivo de cohortes utilizando la información corres-
pondiente a todos los pacientes con diagnóstico de artritis reumatoide que acudieron 
a centros especializados de atención de salud de las ciudades de Bogotá, Cali, Mani-
zales, Medellín y Pereira entre el 1 de diciembre del 2009 y el 30 de agosto del 2013. 
Los casos de RAM se obtuvieron de las historias clínicas y del registro del sistema 
de farmacovigilancia, y se clasificaron por su frecuencia y el tejido afectado, según 
la Terminología de Reacciones Adversas de la Organización Mundial de la Salud 
(WHO-ART). Se obtuvo un total de 949 informes de RAM en 419 pacientes (32,8 RAM 
por 100 pacientes-año); estos pacientes correspondían a una cohorte de 1 364 pacien-
tes tratados por artritis reumatoide y seguidos durante un promedio de 23,8 meses 
(± 12,9). La cohorte estaba compuesta principalmente por mujeres (366, 87,4%) y la 
media de edad era de 52,7 años (± 13,1). El mayor número de casos de RAM se noti-
ficó tras el uso de tocilizumab, rituximab e infliximab (28,8, 23,1 y 13,3 notificaciones 
por 100 pacientes-año, respectivamente). Las RAM notificadas con mayor frecuencia 
fueron la elevación de los niveles de transaminasas y la dispepsia. En términos gene-
rales, 87,7% de las RAM se clasificaron como de tipo A, 36,6% como leves, 40,7% como 
moderadas y 22,7% como graves. Como consecuencia, 73,2% de los pacientes que 
presentaron una RAM dejaron de tomar sus medicamentos. La aparición de RAM en 
pacientes tratados por artritis reumatoide es frecuente, especialmente cuando se uti-
lizan fármacos antirreumáticos de producción biotecnológica. Estos resultados deben 
ser objeto de estudio en futuras investigaciones y señalan la necesidad de actividades 
de vigilancia para reducir los riesgos en estos pacientes.

Artritis reumatoide; efectos colaterales y reacciones adversas relacionados con medi-
camentos; antiinflamatorios no esteroideos; metotrexato; cloroquina; Colombia.
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