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Biological therapy safety in chronic inflammatory 
arthropathy patients

Introduction
Rheumatoid arthritis (RA), ankylosing spondylitis (AS), and psoriatic arthritis (PsA) belong to the group of 
chronic inflammatory arthropathies (CIAs). The introduction of biological therapies (BTs) approximately two 
decades ago revolutionized the treatment of many diseases and, more specifically, of CIA. Despite the 
positive results of these new therapies, there is still some uncertainty in relation to response variability, 
long-term patient safety, and management in daily clinical practice (1). Several studies have been published 
on BT safety in CIA and in particular on the likely repercussions of the use of anti-tumor necrosis factor (anti-
TNF) inhibitor drugs (2-5). The risk of infections (6-11), possible malignancy (12-14), adverse effects on the 
skin (15), or stroke (16) caused by these drugs has been referenced in recent publications.

Notwithstanding, no data have been found on the likely factors leading to a higher risk of adverse effects 
and on the actual consequences of these during the disease or its treatment. In addition, most published 
studies focus on serious adverse effects, so there is insufficient literature on all other adverse events. 

In our study, we conducted an 8-year follow-up to a cohort of patients with CIA treated with BT on the 
adverse effects of their therapy at both secondary and primary care levels. This has allowed for a more 
detailed and comprehensive analysis of all adverse effects, both serious and mild. The study also helped to 
establish the likely risk factors for the development of any of these events and to estimate the consequences 
these can entail in clinical terms and in relation to hospital resource use. We believe that the results obtained 
can provide a thorough overview of the safety of BT in patients with CIA.
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Abstract

Objective: The marketing of biological therapies transformed the treatment of rheumatoid arthritis, 
ankylosing spondylitis and psoriatic arthritis. But there is still concern about patient safety and man-
agement in daily clinical practice. The aim of this study was to estimate risk factors of the adverse 
effects in a cohort of Spanish patients with rheumatoid arthritis, ankylosing spondylitis and psoriatic 
arthritis.
Methods: A single institution, descriptive, retrospective, cohort study was developed from January 
2009 to December 2016. Patients diagnosed with rheumatoid arthritis, ankylosing spondylitis and 
psoriatic arthritis on biological therapies were included. Undesirable events affecting patients during 
biological therapy, their clinical implications and the use of health resources related to adverse effects 
were collected.
Results: Three hundred and sixty-two patients corresponding to 478 biological therapy lines were an-
alysed. It implied 1192 years of monitoring. There were 57 adverse effects per 100 biological patient- 
years and 4.8 serious adverse effects per 100 biological patient- years. The only significant factor for 
a likely serious adverse effect was having a Charlson Index ≥10, OR of 6.2 (CI 95%: 3.4-11.1, p<0.001). 
Around 15 % of patients with adverse effects were admitted to hospital and 25% received attention 
at the Emergency Department.
Conclusion: Over half of the patients with arthropathies on biological therapy can suffer adverse effect 
during treatment but only 8.5% of these effects are serious. Special vigilance must be paid to patients 
with a higher number of comorbidities because they are more likely to experience serious adverse 
effects.
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Cite this article as: Martínez-López-de-
Castro N, Álvarez-Payero M, Samartín-
Ucha M, Martín-Vila A, Piñeiro-Corrales G, 
Rodríguez-Rodríguez M, et al. Biological 
therapy safety in chronic inflammatory 
arthropathy patients. Eur J Rheumatol 
2020; 7(2): 53-9.

ORCID iDs of the authors: 
N.M.L.C. 0000-0002-5043-0741; 
M.A.P. 0000-0003-3546-3876; 
M.S.U. 0000-0003-2623-8669; 
A.M.V. 0000-0001-9997-2739; 
G.P.C. 0000-0003-1943-1911; 
M.R.R. 0000-0003-4627-2717; 
F.J.M.P. 0000-0003-4527-3056; 
R.B.M.G. 0000-0002-7967-351X; 
J.M.P.R. 0000-0003-3461-3537.

1	 Department of Pharmacy, University 
Hospital Complex of Vigo, Pontevedra, 
Spain

2	 Galicia Sur Biomedical Foundation, 
University Hospital Complex of Vigo 
Estrada Clara Campoamor, Pontevedra, 
Spain

3	 Department of Pharmacy, Penitentiary 
Centre A Lama, Pontevedra, Spain

4	 Department of Rheumatology, University 
Hospital Complex of Vigo, Pontevedra, 
Spain

Address for Correspondence: 
Noemi Martínez-López-de-Castro; 
Department of Pharmacy, University 
Hospital Complex of Vigo, Pontevedra, 
Spain

E-mail:  
noemi.martinez.lopezdecastro@sergas.es   

Submitted: July 1, 2019
Accepted: September 14, 2019
Available Online Date: January 2, 2020

Copyright@Author(s) - Available online at 
www.eurjrheumatol.org.

Content of this journal is licensed under a Creative 
Commons Attribution-NonCommercial 4.0 
International License.



The objective of the present study was to 
estimate the risk factors of the adverse effects 
of BT in a cohort of Spanish patients with RA, 
AS, and PsA.

Methods
This was a single institution, descriptive, 
retrospective cohort study. All data on 
diseases and use of drugs were collected 
considering standard clinical practice from 
the hospital electronic medical records. The 
study was conducted from January 2009 to 
December 2016 at a tertiary referral hospital 
complex with a pharmacy department and 
a day hospital. The study complied with the 
Personal Data Protection Act (Act 15/1999, 
dated December 13). All data were exclusively 
used for the purpose of the present study and 
are kept anonymous and confidential. The 
study was approved by the Research Ethics 
Committee of Pontevedra, Vigo, and Orense 
(code 2014/187). Informed consent was not 
required because some of the patients were 
already deceased at the time of the study and 
because data had been encrypted. Inclusion 
criteria for the study were: (1) diagnosis of RA, 
AS, or PsA according to the American College 
of Rheumatology 1987 (17), the classification 
criterion of the modified New York/Assessment 
of Spondyloarthritis International Society (18-
19), and the Classification Criteria for Psoriatic 
Arthritis (20), respectively, (2) follow-up by the 
Rheumatology Department, and (3) beginning 
of BT treatment as of January 2009 and no later 
than 6 months before the end of the study. 
Exclusion criterion was taking part in clinical 
trials either during the study or 3 months 
before its inception.

At the start of BT, the following variables were 
taken into account: demographic (age and sex), 
smoking habits, and clinical (diagnosis, length 
of disease evolution, and comorbidities—

analyzed and ranked according to the Charlson 
Index) (21), analytical (C-reactive protein 
(CRP), erythrocyte sedimentation rate (ESR), 
and hemoglobin (Hb)), and disease activity 
parameters (Disease Activity Score and Bath 
Ankylosing Spondylitis Disease Activity Index).

In relation to BT, concomitant treatments at 
the start of BT (methotrexate, leflunomide, 
and glucocorticoids), dose regimen, route 
of administration, and number of BT lines 
(the length of time in which a patient is on a 
specific BT drug) were recorded. 

An adverse effect was considered any 
undesirable event affecting patients during 
BT therapy suspect of being caused by the 
BT drug. These were classified according to 
their severity, as serious (requiring hospital 
admission, an extended hospital stay, 
permanent disability, or death) and mild (22), 
and to the type of adverse effect. Data were 
collected from the clinical records of the 
patients. When infections were identified, their 
location and clinical resolution were specified.

Statistical analysis
The Statistical Package for the Social Sciences 
program was used for statistical analysis. A 
descriptive analysis per disease and BT was 
made that included all variables considered. 
Quantitative variables were expressed as mean 
value±standard deviation (SD) for normal data 
distribution and as median and interquartile 
range (IR) for non-normal data distribution. 
Categorical variables were presented as 
absolute values and percentages. To establish 
differences, Student’s t-test, Mann-Whitney, 
and ANOVA or Kruskal-Wallis was used for 
quantitative variables, and chi-square test was 
used for qualitative variables. To evaluate the 
likely confounders that could affect the results 
of the study, a multivariate logistic regression 
analysis was conducted applying those 
variables that were significant in the univariate 
analysis. A p value <0.05 was considered as 
statistically significant.

All data were logged onto an Excel database 
that could be used and accessed by the study 
researchers only. Each BT line was assigned a 
code number to make patient identification 
impossible.

Results
A total of 362 patients were included in the 
study, which comprised 478 BT lines (250 lines 
in patients with RA, 119 lines in patients with 
AS, and 109 lines in patients with PsA). BT line 
median±SD was 1.7±1.1 per patient. Table 1 
shows the characteristics of the patients in the 

study per disease. Patients with RA represent a 
more vulnerable population-they are older and 
present higher comorbidity. 

The 478 BT lines comprised a total of 1192 
years of monitoring corresponding to: 58 
years of treatment with abatacept, 550 
years of treatment with adalimumab, 39 
years of treatment with certolizumab, 355 
years of treatment with etanercept, 75 years 
of treatment with golimumab, 33 years of 
treatment with infliximab, 79 years of treatment 
with tocilizumab, and 1.5 years of treatment 
with ustekinumab. In 301 (63%) BT lines, there 
was evidence of some adverse effect in likely 
relationship with therapy. A total of 683 cases 
of adverse effects were recorded (57 adverse 
effects per 100 BT patient-years), of which 58 
were considered serious (4.8 cases of serious 
adverse effects per 100 BT patient-years). A 
detailed description of the adverse effects of 
each BT is shown in Table 2.

Overall, all BTs showed a similar safety profile 
with bacterial infections being the most 
frequent adverse effect during the study. 
Certolizumab and abatacept had the highest 
number of bacterial infections, and infliximab 
had the lowest number of this type of infections 
(no significant statistical data available). The 
locations of infections as registered in patients’ 
records are shown in Figure 1. 

In 455 (79.0%) cases, no information existed 
on the pathogen causing the infection, and 
in 16 (2.8%) cases, pathogen culture was 
negative. Bacteria most frequently isolated 
were Escherichia coli (21 infections, 3.6%), 
Streptococcus sp. (12 infections, 2.1%), and 
Staphylococcus sp. (7 infections, 1.2%). There 
were 57 opportunistic infections with Herpes 
zoster being the most frequent (13 infections, 
2.3%).

Fungal and viral infections represented the 
second most frequent adverse effects in the 
study population. However, most of these 
were not serious, and only one patient had to 
be admitted as a result. 

The occurrence of a cardiovascular adverse 
effect was 2 per 100 BT patient-years, with 
abatacept being the drug leading to more 
adverse effects of this type.

The study sample was divided into two groups: 
(1) patients who had an adverse effect and 
those who did not and (2) patients who had a 
serious adverse effect and those who did not. 
In the univariate study, disease-related aspects, 
such as disease duration, Hb value, and CRP or 
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Main Points
•	 In patients with chronic inflammato-

ry arthropaties treated with biological 
therapy adverse events are common al-
though unfrequently serious.

•	 In these patients, bacterial infection is 
the most frequent adverse effect.

•	 Patients with multiple medical comor-
bidities have a higher risk of adverse ef-
fects.

•	 The adverse effects that more frequent-
ly lead to biological therapy suspension 
in patients with chronic inflammatory 
arthropaties are infusion- or injection-re-
lated events and bacterial infections.



ESR at the onset of the study, did not have an 
impact in relation to adverse effects.

Differences existed between the groups when 
only serious adverse effects were considered: 
patients with serious adverse effects showed a 
mean disease length±SD of 10.2±8.8 years and 
an initial Hb mean value±SD of 13.0±1.3 mg/
dL in contrast to the 8.0±7.9 years (p=0.043) 
and 13.4±1.6 mg/dL (p=0.043) of patients 
with no serious adverse effects. No differences 
appeared in relation to the initial CRP or ESR 
values. Table 3 shows all other study variables.

According to the multivariate logistic regression 
model, patients with a dosing schedule of 
every 7 or 14 days are at risk of suffering an 
adverse effect 1.7 times higher than patients 
with a dosing schedule of >28 days (odds ratio 
(OR) 1.7, 95% confidence interval (CI) 1.1-2.7, 
p=0.021). In the multivariate logistic regression 
study, the only significant factor for a likely 
serious adverse effect was the presence of a 
Charlson Index of ≥10 (OR 6.2, 95% CI 3.4-11.1, 
p<0.001).

There were 70 BT withdrawals due to adverse 
effects. Overall, the adverse effects that more 
frequently led to treatment suspension were 
infusion- or injection-related events (15 BT 
discontinuations), bacterial infections (14 
BT discontinuations), and dermal toxicity (8 
BT discontinuations). These effects caused 
5 deaths (2 due to bacterial infections, 1 due 
to cardiovascular disorder, and 2 due to solid 
tumor).

Discussion
According to our results, patients on BT 
treatment whose drugs are administered every 
7 or 14 days are at a higher risk of suffering 
any adverse effect. This could be the result of 
injection-related reactions. However, when 
only serious adverse effects are considered, 
patients with multiple comorbidities are at a 
higher risk of a hospital admission, a longer 
hospital stay, or death. 

Our study shows that infections are the most 
frequent adverse effect in patients with CIA 
on BT treatment. According to data from the 
Spanish Registry BIOBADASER (6), the number 
of infections for every 1000 patient-years was 
estimated at 53.1. The registry found that the 
most frequent infections were pneumonia, 
cystitis, tuberculosis, and skin and joint 
infections. The infection percentage obtained 
by the registry is significantly lower than that 
reached in our study (39 bacterial infections per 
100 BT patient-years). This might be because 
their data are dependent on notification from 
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Table 1. General characteristics of the study population broken down per disease: Rheumatoid 
arthritis, ankylosing spondylitis, and psoriatic arthritis.

	 RA	 AS	 PsA 
	 n=250 	 n=119 	 n=109 	 pa

Age (year), mean±SD	 53.8±13.9	 42.6±12.2	 47.6±12.1	 0.000

Sex, n (%)

Female	 173 (69.2)	 25 (21.0)	 58 (5.2)	 0.000

Male	 77 (30.8)	 94 (79.0)	 51 (46.8)	

Length of disease evolution in years, mean±SD	 8.6±7.8	 7.6±8.2	 8.0±8.1	 0.057

Comorbidities (Charlson Index)b	

Between 0 and 3	 70 (28.0)	 56 (47.4)	 45 (41.3)	 0.000

Between 4 and 9	 121 (48.4)	 51 (42.8)	 52 (47.7)

≥10	 59 (23.6)	 12 (10.0)	 12 (11.0)

Smokerc, n (%)

Yes	 40 (16.0)	 32 (26.8)	 23 (21.1)	 0.017

No	 135 (54.0)	 54 (45.3)	 38 (34.8)

No data available	 75 (30.00)	 33 (27.7)	 48 (44.0)

DAS28/BASDAI, mean±SD	 n=134	 n=67	 n=36	 –d

	 5.2±1.1	 6.0±1.6	 5.2±1.5	

ESR (mm/h), median (IR)	 n=235	 n=112	 n=100	 0.000

	 28 (2–140)	 13 (1–140)	 19 (1–101)	

CRP (mg/l), median (IR)	 n=232	 n=116	 n=96	 0.039

	 9 (0–114)	 7 (0–120)	 5 (0–143)	

Hemoglobin (mg/dl), mean±SD	 n=243	 n=115	 n=103	 0.000

	 13.1±1.5	 14.2±1.5	 13.2±1.6	

Concomitant MTX, n (%)	 n=247	 n=76	 n=109	 0.000

	 126 (51.0)	 6 (7.9)	 54 (49.5)	

Concomitant leflunomide, n (%)	 n=237	 n=116	 n=108	 0.000

	 32 (13.5)	 1 (0.9)	 8 (7.4)	

Concomitant GC, n (%)	 n=242	 n=117	 n=104	 0.000

	 204 (84.3)	 19 (16.2)	 62 (59.6)	

Daily GC dose (mg), mean±SDe 	 n=242	 n=117	 n=104	 0.000

	 7.4±5.7	 1.4±3.6	 4.6±5.1	

Biological therapy, n (%)

Adalimumab	 82 (32.8)	 58 (48.7)	 56 (51.4)	 –f

Etanercept	 65 (26.0)	 43 (36.1)	 29 (26.6)

Abatacept	 34 (13.6)	 0 (0.0)	 0 (0.0)

Tocilizumab	 28 (11.2)	 0 (0.0)	 3 (2.8)

Infliximab	 7 (2.8)	 1 (0.8)	 4 (3.7)

Golimumab	 15 (6.0)	 13 (10.9)	 11 (10.1)

Certolizumab	 19 (7.6)	 4 (3.4)	 3 (2.8)

Ustekinumab	 0 (0.0)	 0 (0.0)	 3 (2.8)
The total number of BT lines was 478. The values in this table represent the number of lines for which data were available. 
AS: ankylosing spondylitis; BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; CRP: C-reactive protein; DAS28: Disease 
Activity Index 28; ESR: erythrocyte sedimentation rate; GC: glucocorticoid; IR: interquartile range; n: number of BT lines; PsA: 
psoriatic arthritis; RA: rheumatoid arthritis; SD: standard deviation.
aValues were considered statistically significant when p<0.05.
bValidated index to measure prognostic comorbidity in clinical studies
cActive smoker at the beginning of biological treatment
dNo statistical test could be used because of the differences between the scores applied in each disease.
eAll glucocorticoid doses were converted to an equivalent prednisone dose.
fTest could not be conducted because some of the observed values in each cell were<5.



clinicians, and thus all those infections are likely 
to be severe. The infection profile from the 
registry also varies in relation to our data (in our 
study, respiratory and genitourinary infections 
were the most frequent) possibly due to the 
same factor.

Viral and fungal infections were the second 
and third most frequent causes of adverse 
effects (51 and 52 cases per 100 BT patient-
years, respectively). No data supporting this 
frequency have been found as published data 
are based on serious adverse effects frequency 
only. However, according to the published 
literature, the risk of opportunistic infections in 
these patients is higher than that in a healthy 
population. Herpes zoster is the most frequent 
pathogen in these types of infections (23). Our 
study recorded a total of 4 patients diagnosed 
with tuberculosis (0.3 cases per 100 BT patient-
years). This value is similar to publish data in 
Spain: 3.5 cases per 1000 patient-years in Spain 
(6), although according to the British Registry, 
the rate of tuberculosis in patients with RA on 
BT treatment is 38 cases per 100,000 patient-
years (23).
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Table 2. Adverse effects of each biological therapy.

Description	 ABA	 ADA	 CER	 ETA	 GOL	 INF	 TOC	 UST	 Total 
	 N=55	 N=196	 N=26	 N=137	 N=39	 N=12	 N=31	 N=3	 N=478

Bacterial infection, n (e)	 40 (68.5)	 209 (38.0)	 32 (81.5)	 123 (34.6)	 33 (43.8)	 8 (24.0)	 23 (29.3)	 1 (66.7)	 469 (39.3)

Viral infection, n (e)	 5 (8.6)	 22 (4.0)	 7 (17.8)	 9 (2.5)	 3 (4.0)	 3 (9.0)	 2 (2.5)	 0 (0)	 51 (4.3)

Fungal infection, n (e)	 5 (8.6)	 0 (0)	 2 (5.1)	 17 (4.8)	 6 (8.0)	 0 (0)	 2 (2.5)	 0 (0)	 52 (4.3)

Infusion-/injection-related response, n (e)	 2 (3.4)	 15 (2.7)	 0 (0)	 13 (3.7)	 1 (1.3)	 0 (0)	 0 (0)	 0 (0)	 31 (2.6)

Cardiovascular disorders, n (e)	 7 (12.0)	 0 (0)	 1 (2.5)	 9 (2.5)	 2 (2.7)	 0 (0)	 0 (0)	 0 (0)	 28 (2.3)

Dermal toxicity, n (e)	 1 (1.7)	 6 (1.1)	 0 (0)	 3 (0.8)	 2 (2.7)	 0 (0)	 1 (1.3)	 0 (0)	 13 (1.1)

General symptoms, n (e)	 3 (5.1)	 3 (0.5)	 2 (5.1)	 3 (0.8)	 0 (0)	 1 (3.0)	 0 (0)	 0 (0)	 12 (1.0)

Solid tumors, n (e)	 0 (0)	 4 (0.7)	 0 (0)	 1 (0.3)	 0 (0)	 0 (0)	 0 (0)	 0 (0)	 5 (0.4)

Tuberculosis, n (e)	 0 (0)	 0 (0)	 1 (2.5)	 1 (0.3)	 0 (0)	 2 (6.0)	 0 (0)	 0 (0)	 4 (0.3)

Interstitial lung disease, n (e)	 0 (0)	 3 (0.5)	 0 (0)	 1 (0.3)	 0 (0)	 0 (0)	 0 (0)	 0 (0)	 4 (0.3)

Hematological toxicity, n (e)	 0 (0)	 0 (0)	 1 (2.5)	 3 (0.8)	 0 (0)	 0 (0)	 0 (0)	 0 (0)	 4 (0.3)

Hematological tumor, n (e)	 0 (0)	 2 (0.3)	 0 (0)	 0 (0.00)	 0 (0)	 0 (0)	 0 (0)	 0 (0)	 2 (0.2)

Liver toxicity, n (e)	 0 (0)	 1 (0.1)	 0 (0)	 0 (0)	 0 (0)	 0 (0)	 1 (1.3)	 0 (0)	 2 (0.2)

Respiratory system disorders, n (e)	 0 (0)	 0 (0)	 0 (0)	 1 (0.3)	 1 (1.3)	 0 (0)	 0 (0)	 0 (0)	 2 (0.2)

Anaphylaxis, n (e)	 0 (0)	 0 (0)	 0 (0)	 1 (0.3)	 0 (0)	 0 (0)	 0 (0)	 0 (0)	 1 (0.1)

Psychiatric disorders, n (e)	 0 (0)	 1 (0.2)	 0 (0)	 0 (0)	 0 (0)	 0 (0)	 0 (0)	 0 (0)	 1 (0.1)

Lipidic disorders, n (e)	 0 (0)	 0 (0)	 0 (0)	 0 (0)	 0 (0)	 0 (0)	 1 (1.3)	 0 (0)	 1 (0.1)

Total, n (e)	 63 (107.9)	 266 (48.3)	 46 (117.2)	 186 (52.3)	 48 (63.8)	 14 (41.9)	 30 (38.2)	 1 (66.7)	 683 (57.3)

ABA: abatacept; ADA: adalimumab; CER: certolizumab; ETA: etanercept; GOL: golimumab; INF: infliximab; n: number of BT lines; n (e): number of adverse effects (number of adverse effects per 100 
patient-years of BT); TOC: tocilizumab; UST: ustekinumab.

Figure 1. Location of infections in chronic inflammatory arthropathies and biological therapy 
patients.
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Table 3. Differences between BT lines in patients who had an adverse effect and those who did not and patients who had a serious adverse effect 
and those who did not (univariate study).

	                                      Total of adverse effects	  	                                     Serious adverse effects 		

	 Yes	 No		  Yes	 No 
	 n=301	 n=177	 pa	 n=58	 n=420	 pa

Age, n (%)

<65 years	 250 (83.1)	 148 (8.6)	 0.490	 38 (65.5)	 360 (85.7)	 <0.001

≥65 years	 51 (16.9)	 29 (16.4)		  20 (34.5)	 60 (14.3)

Sex, n (%)

Female	 167 (55.5)	 89 (50.3)	 0.157	 33 (56.9)	 223 (53.1)	 0.344

Male	 134 (44.5)	 88 (49.7)		  25 (43.1)	 197 (46.9)

Smokerb, n (%)

Yes	 60 (28.8)	 35 (30.7)	 0.411	 6 (13.0)	 89 (32.2)	 0.005

No	 148 (71.2)	 79 (69.3)		  40 (87.0)	 187 (67.8)

Pathology, n (%)

RA	 164 (54.5)	 86 (48.6)	 0.363	 38 (65.5)	 212 (50.5)	 0.084

AS	 69 (22.9)	 50 (28.2)		  9 (15.5)	 110 (26.2)

PsA	 68 (22.6)	 41 (23.2)		  11 (19.0)	 98 (23.3)

Comorbidity (Charlson Index)c, n (%)

Between 0 and 9	 242 (80.7)	 152 (85.9)	 0.092	 30 (51.7)	 364 (86.9)	 <0.001

≥10	 58 (19.3)	 25 (14.1)		  28 (48.3)	 55 (13.1)

BT type, n (%)

Anti-TNF group	 258 (85.7)	 152 (85.9)	 0.538	 45 (77.6)	 365 (86.9)	 0.049

No anti-TNF group	 43 (14.3)	 25 (14.1)		  13 (22.4)	 55 (13.1)

BT dose optimization, n (%)

Optimized	 79 (26.2)	 43 (24.3)	 0.359	 16 (27.6)	 106 (25.2)	 0.404

Not optimized	 222 (73.8)	 134 (75.5)		  42 (72.4)	 314 (74.8)

BT dose regimen at onset, n (%)

Every 7 days or 14 days	 251 (83.4)	 132 (74.6)	 0.014	 46 (79.3)	 337 (80.2)	 0.493

Every ≥28 days	 50 (16.6)	 45 (25.4)		  12 (20.7)	 83 (19.8)

Place of BT administration, n (%)

Outside of hospital	 271 (90.0)	 153 (86.4)	 0.147	 49 (84.5)	 375 (89.3)	 0.191

At day hospital	 30 (10.0)	 24 (13.6)		  9 (15.5)	 45 (10.3)

Concomitant MTX at onset, n (%)

Yes	 120 (44.9)	 66 (40.0)	 0.182	 29 (55.8)	 157 (41.3)	 0.035

No	 147 (55.1)	 99 (60.0)		  23 (44.2)	 223 (58.7)

Concomitant GC at onset, n (%)

Yes	 176 (60.7)	 109 (63.0)	 0.346	 37 (68.5)	 248 (60.5)	 0.166

No	 114 (39.3)	 64 (37.0)		  17 (31.5)	 161 (39.4)

Concomitant leflunomide at onset, n (%)

Yes	 21 (8.0)	 9 (5.6)	 0.227	 5 (9.8)	 25 (6.7)	 0.284

No	 242 (92.0)	 153 (94.4)		  46 (90.2)	 349 (93.3)

No. of BT lines, n (%)

First-line	 184 (61.1)	 92 (52.0)	 0.032	 30 (51.7)	 246 (58.6)	 0.198

Second and successive lines	  117 (38.9)	 85 (48.0)		  28 (48.3)	 174 (41.4)
The percentage values were calculated by dividing the number of events by the total number of adverse or non-adverse effects.
Anti-TNF: anti-tumor necrosis factor; PsA: psoriatic arthritis; RA: rheumatoid arthritis; AS: ankylosing spondylitis; GC: glucocorticoid; MTX: methotrexate; n: number of patients; BT: biological therapy.
ap<0.05 was considered statistically significant.
bActive smoker at onset of BT.
cValidated index to measure prognostic comorbidity in clinical studies.



Dermatological and other types of reactions 
related to BT injection or infusion are a 
very significant factor in relation to safety 
of this type of therapies, and all of them 
share a degree of toxicity in this regard (24). 
BT administered intravenously has shown 
infusion reactions with a frequency of 0.6 
cases per 100 patient-years for abatacept and 
of 1 case per 100 patient-years for tocilizumab 
(25). These data are similar to those obtained 
in our study. In the case of infliximab, no 
infusion reaction was detected in our patients 
notwithstanding the fact that such type of 
reaction has been described in the published 
literature (26) as have dermatological reactions 
in subcutaneously administered BT (27). In 
our study, both adalimumab and etanercept 
showed a similar number of reactions related 
to the injection, whereas other BT drugs that 
have been commercialized more recently 
(e.g., golimumab, certolizumab, abatacept, 
tocilizumab, or ustekinumab) did not have 
such an adverse effect. This could be explained 
by the improved administration device of 
more recently marketed BT.

Patients with RA have an increased risk of 
suffering a cardiovascular disease (48% higher 
than the non-RA population) due to the 
inflammation usually caused by the disease 
and to lipidic disorders (28). In some studies, 
the use of anti-TNF drugs has resulted in a 
decrease in cardiovascular risks according 
to surrogate markers of the disease (blood 
pressure or ventricular mass index) (29, 30). 
However, high-density lipoprotein-cholesterol 
and low-density lipoprotein-cholesterol levels 
increase according to another study (31). The 
cardiovascular effect of no anti-TNF drugs 
has raised some controversy because when 
tocilizumab was first introduced into the 
market, several cases of lipidic parameters 
increase occurred although this did not result 
in any cardiovascular event (32, 33). However, 
a different study in which abatacept was 
compared with anti-TNF drugs concluded that 
the latter presented an increased cardiovascular 
risk of 28% higher than abatacept (34). In our 
study, the BTs that were associated with a 
higher number of cardiovascular events were 
etanercept and abatacept, suggesting that this 
type of adverse effect is not related to drug 
class. However, the sample size of our cohort is 
too small to draw conclusions on this.

Another safety aspect characteristic of patients 
with CIA is a higher risk of malignancy (35-36). 
The increase of solid tumor risks in BT patients 
is an area of contention. However, the use of 
anti-TNF drugs could have a real influence in 
the case of hematological cancers (14).

During our study, 5 solid tumors (2 lung 
carcinomas, 1 prostate cancer, 1 breast cancer, 
and 1 benign uterine leiomyoma) appeared, 
all of them in anti-TNF patients. During the 
study, a total of 2 hematological cancers 
(1 acute myeloid leukemia and 1 follicular 
lymphoma) were diagnosed. Although no 
clear relationship can be established between 
the development of these types of cancer 
and BT, monitoring of this type of patients 
is essential to continue collecting long-term 
safety-related data.

One of the limitations of our study could be 
that given its limited sample size, we may not 
have detected all confusion factors.

No publication has been found to compare 
the predicting factors of adverse effects 
of BT. Data collected for our study suggest 
that their impact at the healthcare service is 
significant and these aspects should be taken 
into consideration in the daily management of 
these patients.

Bacterial infection is the most frequent adverse 
effect in patients with CIA on BT. Over half of 
these patients can suffer some adverse ef-
fect during treatment, but only 8.5% of these 
are serious. Health professionals must make 
a special monitoring of patients with chronic 
arthropathies on BT with multiple medical co-
morbidities due to the higher risk of adverse 
effects. This could lead to the prevention and 
early detection of adverse effects, which would 
contribute to reduce the use of health resourc-
es in these patients. 

Ethics Committee Approval: Ethics Committee Ap-
proval was received from the Research Ethics 
Committee of Pontevedra, Vigo, and Orense (code 
2014/187).

Informed Consent: Informed consent was not re-
quired because some of the patients were already 
deceased at the time of the study and because data 
had been encrypted.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - N.M.L.C., M.A.P., 
M.S.U., A.M.V., G.P.C., M.R.R., F.J.M.P., R.B.M.G., J.M.P.R.; 
Design - N.M.L.C., M.A.P., M.S.U., A.M.V., G.P.C., M.R.R., 
F.J.M.P., R.B.M.G., J.M.P.R.; Supervision - N.M.L.C., M.A.P., 
M.S.U., A.M.V., G.P.C., M.R.R., F.J.M.P., R.B.M.G., J.M.P.R.; 
Data Collection and/or Processing - N.M.L.C., M.A.P., 
M.S.U., A.M.V., G.P.C., M.R.R., F.J.M.P., R.B.M.G., J.M.P.R.; 
Analysis and/or Interpretation - N.M.L.C., M.A.P., 
M.S.U., A.M.V., G.P.C., M.R.R., F.J.M.P., R.B.M.G., J.M.P.R.; 
Literature Search - N.M.L.C., M.A.P., M.S.U., A.M.V., 
G.P.C., M.R.R., F.J.M.P., R.B.M.G., J.M.P.R.; Writing Man-
uscript - N.M.L.C., M.A.P., M.S.U., A.M.V., G.P.C., M.R.R., 
F.J.M.P., R.B.M.G., J.M.P.R.

Acknowledgements: The authors wish to acknowl-
edge the work of Cristina Martínez-Reglero as re-
sponsible of the statistical analysis.

Conflict of Interest: The authors have no conflict of 
interest to declare.

Financial Disclosure: An unrestricted grant from Pfizer 
has been used for the development of this study. 

References
1.	 Smolen JS, Landewé R, Bijlsma J, Burmester G, 

Chatzidionysiou K, Dougados M, et al. EULAR 
recommendations for the management of rheu-
matoid arthritis with synthetic and biological 
disease-modifying antirheumatic drugs: 2016 up-
date. Ann Rheum Dis 2017; 76: 960-77. [CrossRef]

2.	 Barrett O, Abramovich E, Dreiher J, Novack V, 
Abu-Shakra M. Mortality due to sepsis in pa-
tients with systemic lupus erythematosus and 
rheumatoid arthritis. Isr Med Assoc J 2014; 16: 
634-5.

3.	 Barrett O, Abramovich E, Dreiher J, Novack V, 
Abu-Shakra M. Short- and long-term mortality 
due to sepsis in patients with rheumatoid arthri-
tis. Rheumatol Int 2017; 37: 1021-6. [CrossRef]

4.	 Winthrop KL. Infections and biologic therapy 
in rheumatoid arthritis: our changing under-
standing of risk and prevention. Rheum Dis Clin 
North Am 2012; 38: 727-45. [CrossRef]

5.	 Minozzi S, Bonovas S, Lytras T, Pecoraro V, 
González-Lorenzo M, Bastiampillai AJ, et al. Risk 
of infections using anti-TNF agents in rheuma-
toid arthritis, psoriatic arthritis, and ankylosing 
spondylitis: a systematic review and meta-anal-
ysis. Expert Opin Drug Saf 2016; 15(Suppl 1): 
S11-34. [CrossRef]

6.	 Pérez-Sola MJ, Torre-Cisneros J, Pérez-Zafrilla B, 
Carmona L, Descalzo MA, Gómez-Reino JJ. In-
fections in patients treated with tumor necro-
sis factor antagonists: incidence, etiology and 
mortality in the BIOBADASER registry. Med Clin 
(Barc) 2011; 137: 533-40. [CrossRef]

7.	 Galloway JB, Hyrich KL, Mercer LK, Dixon WG, 
Ustianowski AP, Helbert M, et al. Risk of septic 
arthritis in patients with rheumatoid arthritis and 
the effect of anti-TNF therapy: results from the 
British Society for Rheumatology Biologics Regis-
ter. Ann Rheum Dis 2011; 70: 1810-4. [CrossRef]

8.	 Richter A, Listing J, Schneider M, Klopsch T, Ka-
pelle A, Kaufmann J, et al. Impact of treatment 
with biologic DMARDs on the risk of sepsis or 
mortality after serious infection in patients with 
rheumatoid arthritis. Ann Rheum Dis 2016; 75: 
1667-73. [CrossRef]

9.	 Listing J, Gerhold K, Zink A. The risk of infections 
associated with rheumatoid arthritis, with its 
comorbidity and treatment. Rheumatology 
(Oxford) 2013; 52: 53-61. [CrossRef]

10.	 Rodriguez-Rodriguez L, Leon L, Ivorra-Cortes J, 
Gómez A, Lamas JR, Pato E, et al. Treatment in 
rheumatoid arthritis and mortality risk in clini-
cal practice: the role of biologic agents. Clin Exp 
Rheumatol 2016; 34: 1026-32.

11.	 Widdifield J, Bernatsky S, Paterson JM, Gunraj N, 
Thorne JC, Pope J, et al. Serious infections in a 

58

Martínez-López de Castro et al. Safety and biological therapies Eur J Rheumatol 2020; 7(2): 53-9



population-based cohort of 86,039 seniors with 
rheumatoid arthritis. Arthritis Care Res (Hobo-
ken) 2013; 65: 353-61. [CrossRef]

12.	 Bonovas S, Minozzi S, Lytras T, González-Lo-
renzo M, Pecoraro V, Colombo S, et al. Risk of 
malignancies using anti-TNF agents in rheuma-
toid arthritis, psoriatic arthritis, and ankylosing 
spondylitis: a systematic review and meta-anal-
ysis. Expert Opin Drug Saf 2016; 15(Suppl 1): 
S35-54. [CrossRef]

13.	 Mercer LK, Askling J, Raaschou P, Dixon WG, 
Dreyer L, Hetland ML, et al. Risk of invasive mel-
anoma in patients with rheumatoid arthritis 
treated with biologics: results from a collabo-
rative project of 11 European biologic registers. 
Ann Rheum Dis 2017; 76: 386-91. [CrossRef]

14.	 Calip GS, Patel PR, Adimadhyam S, Xing S, Wu Z, 
Sweiss K, et al. Tumor necrosis factor-alpha in-
hibitors and risk of non-Hodgkin lymphoma in a 
cohort of adults with rheumatologic conditions. 
Int J Cancer 2018; 143: 1062-71. [CrossRef]

15.	 Hernández MV, Sanmartí R, Cañete JD, Descalzo 
MA, Alsina M, Carmona L, et al; BIOBADASER 2.0 
Study Group. Cutaneous adverse events during 
treatment of chronic inflammatory rheumatic 
conditions with tumor necrosis factor antag-
onists: study using the Spanish registry of ad-
verse events of biological therapies in rheumat-
ic diseases. Arthritis Care Res (Hoboken) 2013; 
65: 2024-31. [CrossRef]

16.	 Meissner Y, Richter A, Manger B, Tony HP, Wilden 
E, Listing J, et al. Serious adverse events and the 
risk of stroke in patients with rheumatoid arthri-
tis: results from the German RABBIT cohort. Ann 
Rheum Dis 2017; 76: 1583-90. [CrossRef]

17.	 Arnett FC, Edworthy SM, Bloch DA, McShane DJ, 
Fries JF, Cooper NS, et al. The American Rheu-
matism Association 1987 revised criteria for the 
classification of rheumatoid arthritis. Arthritis 
Rheum 1988; 31: 315-24. [CrossRef]

18.	 Rudwalit M, Landewe R, van der Heijde D, Listing 
J, Brandt J, Braun J, et al. The Development of As-
sessment of Spondyloarthritis International Soci-
ety (ASAS) Classification Criteria for Axial Spondy-
loarthritis (Part I): Classification of paper patients 
by expert opinion including uncertainty appraisal. 
Ann Rheum Dis 2009; 68: 770-6. [CrossRef]

19.	 Rudwaleit M, van der Heijde D, Landewe R, List-
ing J, Akkoc N, Brandt J, et al. The Development of 
Assessment of Spondyloarthritis International So-
ciety (ASAS) Classification Criteria for Axial Spon-
dyloarthritis (Part II): Validation and Final Selection. 
Ann Rheum Dis 2009; 68: 777-83. [CrossRef]

20.	 Taylor W, Gladman D, Helliwell P, Marchesoni 
A, Mease P, Mielants H. Classification criteria 
for psoriatic arthritis: development of new cri-
teria from a large international study. Arthritis 
Rheum 2006; 54: 2665-73. [CrossRef]

21.	 Charlson ME, Pompei P, Ales KL, McKenzie CR. A 
new method of classifying prognostic comorbid-
ity in longitudinal studies: development and vali-
dation. J Chron Dis 1987; 40: 373-83. [CrossRef]

22.	 Directive 2000/38/EC of the European Commis-
sion, of June 5, amending Chapter V bis, "Phar-
macovigilance", of Directive 75/319/EEC. Official 
diary of the European Communities, of 10 June.

23.	 Rutherford AI, Patarata E, Subesinghe S, Hyrich 
KL, Galloway JB. Opportunistic infections in 
rheumatoid arthritis patients exposed to bio-
logic therapy: results from the British Society 
for Rheumatology Biologics Register for Rheu-
matoid Arthritis. Rheumatology (Oxford) 2018; 
57: 997-1001. [CrossRef]

24.	 Otani IM, Levin AS, Banerji A. Cutaneous Mani-
festations of Reactions to Biologics. Curr Allergy 
Asthma Rep 2018; 18: 12. [CrossRef]

25.	 Salmon JH, Perotin JM, Morel J, Dramé M, Canta-
grel A, Ziegler LE, et al. French Society of Rheu-
matology. Serious infusion-related reaction after 
rituximab, abatacept and tocilizumab in rheu-
matoid arthritis: prospective registry data. Rheu-
matology (Oxford) 2018; 57: 134-9. [CrossRef]

26.	 Vultaggio A, Matucci A, Nencini F, Pratesi S, 
Parronchi P, Rossi O, et al. Anti-infliximab IgE 
and non-IgE antibodies and induction of infu-
sion-related severe anaphylactic reactions. Al-
lergy 2010; 65: 657-61. [CrossRef]

27.	 Murdaca G, Spanò F, Puppo F. Selective TNF-α 
inhibitor-induced injection site reactions. Expert 
Opin Drug Saf 2013; 12: 187-93. [CrossRef]

28.	 England BR, Thiele GM, Anderson DR, Mikuls TR. 
Increased cardiovascular risk in rheumatoid ar-
thritis: mechanisms and implications. BMJ 2018; 
361: k1036. [CrossRef]

29.	 Daïen CI, Duny Y, Barnetche T, Daurès JP, Combe 
B, Morel J. Effect of TNF inhibitors on lipid pro-
file in rheumatoid arthritis: a systematic review 
with meta-analysis. Ann Rheum Dis 2012; 71: 
862-8. [CrossRef]

30.	 Klarenbeek NB, van der Kooij SM, Huizinga TJ, 
Goekoop-Ruiterman YP, Hulsmans HM, van 
Krugten MV, et al. Blood pressure changes in 
patients with recent-onset rheumatoid arthritis 
treated with four different treatment strategies: 
a post hoc analysis from the BeSt trial. Ann 
Rheum Dis 2010; 69: 1342-5. [CrossRef]

31.	 Van Sijl AM, Peters MJ, Knol DL, de Vet RH, Sattar 
N, Dijkmans BA, et al. The effect of TNF-alpha 
blocking therapy on lipid levels in rheumatoid 
arthritis: a meta-analysis. Semin Arthritis Rheum 
2011; 41: 393-400. [CrossRef]

32.	 Charles-Schoeman C, Gonzalez-Gay MA, Kaplan 
I, Boy M, Geier J, Luo Z, et al. Effects of tofacitinib 
and other DMARDs on lipid profiles in rheumatoid 
arthritis: implications for the rheumatologist. Se-
min Arthritis Rheum 2016; 46: 71-80. [CrossRef]

33.	 Kim SC, Solomon DH, Rogers JR, Gale S, Klear-
man M, Sarsour K, et al. Cardiovascular Safety 
of Tocilizumab Versus Tumor Necrosis Factor 
Inhibitors in Patients With Rheumatoid Arthritis: 
A Multi-Database Cohort Study. Arthritis Rheu-
matol 2017; 69: 1154-64. [CrossRef]

34.	 Gabay C, McInnes IB, Kavanaugh A, Tuckwell K, 
Klearman M, Pulley J, et al. Comparison of lipid 
and lipid-associated cardiovascular risk marker 
changes after treatment with tocilizumab or adali-
mumab in patients with rheumatoid arthritis. Ann 
Rheum Dis 2016; 75: 1806-12. [CrossRef]

35.	 Bonovas S, Minozzi S, Lytras T, González-Lo-
renzo M, Pecoraro V, Colombo S, et al. Risk of 
malignancies using anti-TNF agents in rheuma-
toid arthritis, psoriatic arthritis, and ankylosing 
spondylitis: a systematic review and meta-anal-
ysis. Expert Opin Drug Saf 2016; 15(Suppl 1): 35-
54. [CrossRef]

36.	 Mercer LK, Askling J, Raaschou P, Dixon WG, 
Dreyer L, Hetland ML, et al. Risk of invasive mel-
anoma in patients with rheumatoid arthritis 
treated with biologics: results from a collabo-
rative project of 11 European biologic registers. 
Ann Rheum Dis 2017; 76: 386-91. [CrossRef]

59

Eur J Rheumatol 2020; 7(2): 53-9 Martínez-López de Castro et al. Safety and biological therapies


