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Abstract
Introduction: The main objective of our study was to assess the prevalence of paradoxical reactions 
in patients with chronic inflammatory rheumatism treated with biologic drugs, while secondary ob-
jectives were to determine the type of paradoxical reactions and to investigate associated factors.
Material and methods: We conducted a descriptive cohort study using 36-month frozen data from 
the RBSMR registry. This is a registry promoted by the Moroccan Society of Rheumatology, includ-
ing patients treated for rheumatoid arthritis (RA) or spondyloarthritis treated with a biologic drug. 
The paradoxical reaction was defined by the appearance of a pathology that could be treated by bio
logical drugs. We investigated the prevalence of paradoxical reactions, and the factors associated 
with their occurrence. Statistical analysis was performed using JAMOVI software.
Results: We analyzed 440 patients in the  RBSMR. Paradoxical reactions were found in 19 pa- 
tients (4.6%). The mean time to onset of paradoxical manifestations was 30 weeks (1–144 weeks). 
Uveitis was the most frequent paradoxical reaction, found in 9 patients, followed by psoriasis in  
7 patients, and then pyoderma gangrenosum, lichen, and granulomatous dermatitis in only 1 patient 
each. These paradoxical effects were found predominantly in men (57.9% of cases). Etanercept was 
the most prescribed biologic, in 52.6% of patients with paradoxical reactions, followed by adalimumab 
in 21.1%, golimumab in 15.8%, and secukinumab in 5.3%. Permanent discontinuation of biological 
treatment was recommended for all patients. In univariate analysis, the occurrence of a paradoxical 
effect was related to sex (p = 0.05) and to disease activity in patients with RA (p = 0.04).
Conclusions: Our study suggests that there is a low prevalence of paradoxical effects in our popula-
tion. However, these are reactions that need to be identified and investigated to improve the mana
gement of our patients with chronic inflammatory rheumatism.
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Introduction

Biological drug therapy appears to be a  powerful 
tool for the  treatment of  chronic inflammatory rheu-
matic diseases and certain granulomatous pathologies 
that are resistant to conventional treatments. However, 
paradoxical effects have been reported in patients using 
various classes of  medications, particularly the  tumor 
necrosis factor α antagonists (anti-TNF-α) [1].

A paradoxical reaction is defined as the emergence 
of  a  condition that could be treated with biological  
therapy, the  worsening of  a  pre-existing condition, or 
the development of a de novo paradoxical effect [2–4]. 
Therefore, the primary objective of our study was to as-
sess the prevalence of paradoxical reactions in patients 
with inflammatory rheumatic diseases undergoing treat-
ment with a biological drug. Additionally, we established 
secondary objectives to determine the types of parado
xical reactions and to investigate the associated factors.

Material and methods

The Biotherapies Registry of the Moroccan 
Society of Rheumatology registry

The Biotherapies Registry of the Moroccan Society 
of Rheumatology (Registre des Biothérapies de la Société 
Marocaine de Rhumatologie – RBSMR) is a registry for 
biological therapies in rheumatic diseases established 
by the Moroccan Society of Rheumatology. It is a histor-
ical, prospective, and multicenter registry that includes  
10 departments of rheumatology across university medical 
centers. The patients recruited in the registry were over  
18 years old. They had been diagnosed with rheumatoid 
arthritis (RA) or spondyloarthritis (SpA), and were receiving 
either initiation or ongoing biological drug therapy at var-
ious university medical centers in Morocco. The inclusion 
period lasted from May 2017 to January 2019, with a fol-
low-up duration of 3 years. The number of included patients 
was 440, of whom 419 were validated (225 RA/194 SpA).

The primary objective of the RBSMR registry was to 
assess the tolerability of biological drug therapy in pa-
tients with RA or SpA treated in rheumatology settings. 
The secondary objectives included identifying the most 
common side effects encountered in daily practice, eval-
uating the  effectiveness of  biological agents in rheu-
matology, and assessing the impact of biotherapies on 
the patients’ quality of life. The details of the data col-
lected have been published previously [5].

Study design

We conducted a prospective historical cohort study 
using the RBSMR database, which included 194 patients 
with ankylosing spondylitis (AS; according to Assessment 

in SpondyloArthritis international Society [ASAS] criteria) 
and 225 patients with RA (according to American College 
of Rheumatology/European Alliance of Associations for 
Rheumatology [ACR/EULAR] criteria). The study was de-
signed to describe the frequency of paradoxical effects 
under biologic disease-modifying antirheumatic drugs 
(bDMARDs) over a 36-month follow-up period in patients 
with RA and AS included in the RBSMR, and to analyze 
associated characteristics.

Data collection 

The occurrence of a paradoxical event was investi-
gated at the  3-month, 6-month, 12-month, 18-month, 
and 36-month visits. Information regarding the  date 
of  the  paradoxical effect, its nature, the  type of  bio-
logical agent involved, and the management of this re-
action was collected. For each patient diagnosed with 
a paradoxical reaction induced by biological treatment, 
we analyzed the initially collected data from the RBSMR 
registry. This included the patient’s medical history, de-
mographic, clinical, and biological characteristics (Dis-
ease Activity Score for 28 joints based on the  C-reac-
tive protein level [DAS28-CRP], Ankylosing Spondylitis 
Disease Activity Score based on the C-reactive protein 
level [ASDAS-CRP]) recorded before bDMARD initiation, 
immunological factors (antinuclear antibodies – ANA), 
genetic factors (HLA-B27 typing), and associated treat-
ments. We compared the two groups with and without 
paradoxical effects and sought factors associated with 
the occurrence of this paradoxical reaction.

Statistical analysis 

The  statistical analysis was conducted using the  
RBSMR database with a  36-month follow-up, while 
the statistical analysis was performed using Jamovi soft-
ware, version 2.3.21. The Kolmogorov-Smirnov test was 
used to assess the  homogeneity of  variables. Patient 
data were presented as mean and standard deviation 
for normally distributed variables, while non-normally 
distributed data were reported as medians and inter-
quartile ranges. The prevalence of paradoxical reactions 
was calculated as a percentage. Differences in baseline 
demographic and clinical characteristics between pa-
tients with and without paradoxical effects were eval-
uated using Student’s t-test (for continuous variables), 
the  Mann-Whitney test (for non-continuous variables), 
and the  χ2 test or Fisher’s exact test (for categorical 
variables). We performed a univariate analysis followed 
by a multivariable logistic regression analysis to identi-
fy factors associated with the  occurrence of  paradoxi-
cal reactions; only characteristics frequently reported 
in the  literature and those with a value of p < 0.20 in 
the  univariate analysis were considered in the  multi
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variable analysis. P-values less than 0.05 were consider
ed statistically significant.

Bioethical standards

The protocol for the original RBSMR study was re-
viewed and approved by: Ethics Committee for Biomed-
ical Research Mohammed V University-RABAT, Faculty 
of Medicine and Pharmacy of RABAT (Approval number: 
958/09/19; September 11, 2019). Written informed con-
sent for publication was obtained from the patients. 

Results

We analyzed 419 patients included in the RBSMR 
registry with a 36-month follow-up. Paradoxical reactions 
were observed in 19 patients (4.6%); 13 in patients with AS 
(2.9%) and 6 in patients with RA (1.7%). The average onset 
time of paradoxical manifestations was 30 weeks (1–144 
weeks). Male gender was more common in patients with 
a paradoxical effect (57.9%) than in those without (35.2%), 
with a statistically significant difference (p = 0.04). Positive 
ANA results were more prevalent in the population, with 
a paradoxical effect (p = 0.04). Among these 19 patients 
with a paradoxical effect, 2 were smokers, and 1 patient 
had type 2 diabetes and hypertension. Two patients were 
on methotrexate (MTX), one on leflunomide, and one on 
sulfasalazine. Three patients used nonsteroidal anti-in-
flammatory drugs as needed. Glucocorticosteroid (GC) 
therapy was prescribed for three RA patients at doses 
ranging from 5 to 7.5 mg/day, with no statistically signifi-
cant difference between the two groups with and without 
paradoxical effects (p = 0.65) (Table I).

Characteristics of paradoxical reactions

All reactions were de novo pathologies. Uveitis was 
the most frequent paradoxical reaction, found in 9 pa-

tients: 8 in patients with AS, and only 1 case in patients 
with RA. Seven cases of psoriasis were reported, includ-
ing 3 in SpA patients and 4 others treated for RA. Other 
reactions included 1 case of pyoderma gangrenosum,  
1 case of lichen, and 1 case of granulomatous dermati- 
tis (GD). These paradoxical effects were predominantly 
found in men in 57.9% of cases (p = 0.044), while a high 
rate of positive ANA was observed in the group without 
paradoxical effects, reaching 50% (p = 0.044). Etaner- 
cept (ETA) was the most prescribed biological drug in 
patients experiencing a paradoxical reaction (52.6%), fol-
lowed by adalimumab (ADA) in 21.1%, golimumab (GOL) 
in 15.8%, and infliximab (INF) and secukinumab (SCK) in 
5.3% (Tables II and III).

Evolution and treatment of reactions

Permanent discontinuation of  biological treatment 
was recommended for all patients. Two patients were 
managed in a  hospital setting. Additional treatments 
were used in the majority of patients (GCs, local treat-
ment for uveitis).

Factors associated with the occurrence 
of a paradoxical reaction

In univariate analysis, the occurrence of a paradoxi-
cal effect was associated with gender (p = 0.05), positive 
ANA (p = 0.05), and disease activity in patients with RA 
(p = 0.04). In the final multivariable model, adjusted for 
all significant and clinically relevant variables, the par-
adoxical reaction was associated with disease activity  
(p = 0.05) with an OR = 1.03 (95% CI: 1.01–1.28; Table IV).

Discussion

Our study revealed the occurrence of 19 paradoxical 
reactions under biologic therapy in the RBSMR registry, 

Table 1. Patient characteristics*

Parameter Patients without a paradoxical 
reaction (n = 400)

Patients with a paradoxical 
reaction (n = 19)

p

Age (years), Mean ±SD 46.5 ±13.8 44.3 ±12.3 0.15

Disease duration (weeks), Mean (IQ) 686 (87–2,139) 604 (156–1,252) 0.47

ANA [n (%)] 199 (50.0) 5 (26.3) 0.044

Men [n (%)] 140 (35.2) 11 (57.9) 0.044

Anti-TNF [n (%)] 212 (93.4) 15 (6.6) 0.185

Rituximab [n (%)] 129 (97.7) 3 (2.3) –

Anti-IL-6 [n (%)] 53 (98.1) 1 (1.9) –

Anti-IL-17 [n (%)] 3 (100) 0 (0) –

GCs [n (%)] 162 (74.7) 4 (66.7) 0.658

MTX [n (%)] 132 (44.1) 5 (38.5) 0.976

*Data at the inclusion of the register.  
ANA – antinuclear antibody, IL – interleukin, GCs – glucocorticosteroids, MTX – methotrexate, SD – standard deviation, TNF-α – tumor 
necrosis factor α.
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all of  which were de novo pathologies. This includes  
9 cases of uveitis, 7 cases of psoriasis, 1 case of pyoder-
ma gangrenosum, 1 case of lichen, and 1 case of GD.

Uveitis

In the  German pediatric registry of  rheumatic dis-
eases under biologic therapy, the occurrence of uveitis 
was reported in 75 out of 3,467 patients; 51 out of 2,844 
patients were receiving MTX, 37 out of  1,700 patients 
were receiving ETA, and 13 out of 364 patients were re-
ceiving ADA [6].

They explained the high rate under ETA through se-
lection bias. Factors associated with uveitis in this study 
were young age, positive ANA, and oligoarticular juvenile 
idiopathic arthritis (JIA). Paradoxical uveitis is not limited 
to anti-TNF; cases have also been reported under anti- 
interleukin-17 (IL-17), such as the case of uveitis under 
SCK noted in our results. The pathophysiological mecha-
nism of paradoxical uveitis is based on the chronological 
correlation between the 2 events. Nevertheless, several 
hypotheses can be considered. The analysis of 794 SpA 
patients in the MEASURE phase 3 study found 26 cases 
of uveitis, with 12 considered as new cases. The major-
ity of uveitis patterns are mediated by CD4+ Th1 (inter- 
feron γ [IFN-γ], IL-12, and TNF-α) and Th17 (IL-17, IL-21, 
IL-22, and IL-23) lymphocyte subtypes [7–10]. The bene-
ficial effect of intravenous SCK has been demonstrated 
in cases of non-infectious uveitis [11]. Blocking the IL-17 
pathway leads to an imbalance of  cytokines that may 
explain the occurrence of paradoxical uveitis.

In the Swedish biologic registry, the  incidence of  
anterior uveitis was 21.6 patients per year with SCK,  
18 with ADA, 10 with INF, and 7.9 with ETA. Secukinumab 
is part of the therapeutic arsenal for spondyloarthritis. 
It seems to be associated with a higher risk of auto
immune uveitis compared to monoclonal anti-TNF-α 
and a similar risk compared to ETA. In clinical practice, 
SCK and ETA are associated with a higher incidence 
of anterior uveitis than ADA and INF [12].

Discontinuation of the medication can lead to a ma-
jor flare-up of  the  underlying disease, which is some-
times more detrimental than the  paradoxical reaction 
– hence the  continuation of  the  biological agent with 
local treatments. However, among the 19 patients in our 
study, we decided to switch to another biological agent, 
resulting in improvement.

Psoriasis

In the German BIKER registry of  JIA, psoriasis was 
more frequent in TNF-α inhibitor cohorts (RR 10.8,  
p = 0.019), particularly in the anti-TNF antibody subgroup 
(RR 29.8, p = 0.0009), while no significant signal was  Ta

bl
e 

II.
 O

cc
ur

re
nc

e 
of

 p
ar

ad
ox

ic
al

 a
dv

er
se

 e
ve

nt
s 

in
 S

pA
 p

at
ie

nt
s 

in
 t

he
 M

or
oc

ca
n 

bi
ot

he
ra

py
 r

eg
is

tr
y

Pa
ti

en
t

A
ge

/s
ex

D
is

ea
se

 d
ur

at
io

n 
(d

ay
s)

Sp
A

Sm
ok

er
Sa

cr
oi

lii
ti

s
Co

xi
ti

s
H

LA
-B

27
A

SD
A

S-
CR

P
bD

M
A

RD
s

Pa
ra

do
xi

ca
l 

re
ac

ti
on

Ti
m

e 
to

 e
ve

nt
s

cD
M

A
RD

s
N

SA
ID

s

1
57

/M
41

7
A

xi
al

N
o

+
+

–
–

IN
F

Ps
or

ia
si

s
<

 1
 w

ee
k

–
–

2
53

/M
31

3
A

xi
al

N
o

+
–

–
–

ET
A

U
ve

it
is

2 
ye

ar
s

–
–

3
44

/F
67

8
A

xi
al

N
o

+
+

+
–

A
D

A
U

ve
it

is
3 

m
on

th
s

–
–

4
62

/F
99

1
A

xi
al

 p
er

ip
he

ra
l

N
o

+
–

–
–

G
O

LI
Py

od
er

m
a 

ga
ng

re
no

su
m

3 
ye

ar
s

–
–

5
35

/M
–

A
xi

al
 p

er
ip

he
ra

l
N

o
+

–
+

–
IN

F
U

ve
it

is
5 

m
on

th
s

–
Ye

s

6
34

/M
–

A
xi

al
 p

er
ip

he
ra

l
Ye

s
+

+
–

2.
4

G
O

L
U

ve
it

is
4 

m
on

th
s

–
–

7
53

/M
36

5
A

xi
al

 p
er

ip
he

ra
l

N
o

+
–

–
–

ET
A

U
ve

it
is

3 
ye

ar
s

–
–

8
54

/F
20

6
A

xi
al

 p
er

ip
he

ra
l

N
o

+
–

–
–

ET
A

G
ra

nu
lo

m
at

ou
s 

de
rm

at
it

is
<

 w
ea

k
–

–

9
36

/M
36

5
A

xi
al

 p
er

ip
he

ra
l

Ye
s

+
–

–
–

A
D

A
Ps

or
ia

si
s

<
 w

ea
k

–
–

10
27

/M
–

A
xi

al
 p

er
ip

he
ra

l
N

o
+

+
–

4.
2

SC
K

U
ve

it
is

10
 m

on
th

s
–

Ye
s

11
36

/M
46

9
A

xi
al

 p
er

ip
he

ra
l

N
o

+
–

+
–

A
D

A
Ps

or
ia

si
s

8 
m

on
th

s
–

–

12
29

/M
–

A
xi

al
 p

er
ip

he
ra

l
N

o
+

–
–

1.
3

A
D

A
U

ve
it

is
4 

m
on

th
s

SL
Z

Ye
s

13
41

/F
–

A
xi

al
 p

er
ip

he
ra

l
N

o
+

–
–

5.
3

IN
F

U
ve

it
is

3 
m

on
th

s
–

–

A
D

A
 –

 a
da

lim
um

ab
, A

SD
A

S-
CR

P 
– 

A
nk

yl
os

in
g 

Sp
on

dy
lit

is
 D

is
ea

se
 A

ct
iv

it
y 

Sc
or

e 
ba

se
d 

on
 t

he
 C

-r
ea

ct
iv

e 
pr

ot
ei

n 
le

ve
l, 

bD
M

A
RD

s 
– 

bi
ol

og
ic

 d
is

ea
se

-m
od

ify
in

g 
an

ti
rh

eu
m

at
ic

 d
ru

gs
, 

cD
M

A
RD

s 
– 

co
nv

en
ti

on
al

 d
is

ea
se

-m
od

ify
in

g 
an

ti
rh

eu
m

at
ic

 d
ru

gs
, E

TA
 –

 e
ta

ne
rc

ep
t, 

F 
– 

fe
m

al
e,

 G
O

L 
– 

go
lim

um
ab

, I
N

F 
– 

in
fli

xi
m

ab
, M

 –
 m

al
e,

 N
SA

ID
s 

– 
no

ns
te

ro
id

al
 a

nt
i-i

nfl
am

m
at

or
y 

dr
ug

s,
  

SC
K

 –
 s

ec
uk

in
um

ab
, S

LZ
 –

 s
ul

ph
as

al
az

in
e,

 S
pA

 –
 s

po
nd

yl
oa

rt
hr

it
is

.



248 Laila Taoubane, Abdellah El Maghraoui, Redouane Niamane, et al.

Reumatologia 2025; 63/4

observed with ETA [13]. The occurrence of cutaneous pso-
riasis is most often explained by the cytokine imbalance 
related to the chronic inhibition of TNF-α [14, 15]. This 
leads to oversecretion of INF-α, which involves TH1 lym-
phocytes in the pathophysiology of psoriatic lesions [16]. 
In studies reported on psoriasis and psoriatic arthritis, 
the  infiltration of self-reactive T cells is linked to the 
overexpression of the CXR3 receptor. The administration  
of anti-TNF-α promotes this overexpression of the recep-
tor [17]. Interferon α activates dendritic cells and increases 
the expression of antigens on the skin [18]. Several studies 
confirm the involvement of INF-α, especially the onset 
of psoriasis under INF-α treatment in patients with liver 
disease or malignant tumors [19] and the  regression 
of these lesions after its discontinuation [20, 21].

In the  Spanish registry of  inflammatory rheumatic 
diseases treated with biologics, 40 cases of  psoriasis 
were reported among 5,437 patients included in the 
analysis, all under anti-TNF-α. Nineteen cases of pso-
riasis were reported with INF, 11 with ETA, and 10 with 

ADA, with incidence rates per 1,000 patient-years of 2.2  
(95% CI: 1.4–3.4), 2 (95% CI: 1.1–3.6), and 3.2 (95% CI: 
1.8–5.8), respectively; among these, 16 occurred in pa-
tients with RA (0.54%), 13 in patients with AS (1.34%), 
and 6 in patients with psoriatic arthritis (0.64%) [22].

In the  British Society for Rheumatology Biologics 
Register (BSRBR), including 9,826 patients with RA un-
der anti-TNF-α treatment, 25 patients developed pso
riasis. The crude incidence rate of psoriasis was higher in 
patients treated with anti-TNF-α (1.04 per 1,000 person- 
years), and significantly higher in patients treated with 
ADA [23].

Pyoderma gangrenosum

Other paradoxical dermatological effects have been 
reported under anti-TNF-α, such as pyoderma gangre-
nosum, which is a  neutrophilic dermatitis. Inhibition 
of TNF-α is thought to stimulate the synthesis of IFN-α 
and IL-23, leading to paradoxical reactions. A study by 

Table III. Occurrence of paradoxical adverse events in RA patients in the Moroccan biotherapy registry

Patient Age/sex Smoker Disease 
duration
(days)

RF ACPA DAS28-CRP bDMARDs Paradoxical 
reaction

Time to 
event

cDMARDs GCs at 
baseline

1 33/F No 1043 + + 3.85 ADA Lichen < 1 week 0 5 mg

2 28/F No 156 + + 5.15 ETA Psoriasis < 1 week 0 0

3 46/F No – + + 3.43 ETA Psoriasis < 1 week 0 5 mg

4 61/M No 1252 – – 3.51 ETA Psoriasis < 1 week MTX Unknown

5 35/F No 991 _ _ 4.29 ETA Uveitis 2 weeks MTX 0

6 55/F No 672 + + 5.26 Infliximab Psoriasis 4 months LEF 0

ACPA – anti-citrullinated protein autoantibodies, ADA – adalimumab, bDMARDs – biologic disease-modifying antirheumatic drugs, 
cDMARDs – conventional disease-modifying antirheumatic drugs, DAS28-CRP – Disease Activity Score for 28 joints based on the C-reactive  
protein level, ETA – etanercept, F – female, RF – rheumatoid factor, GCs – glucocorticosteroids, LEF – leflunomide, M – male, MTX – methotrexate, 
RA – rheumatoid arthritis.

Table IV. Factors associated with the occurrence of paradoxical reactions under biologic therapies

Parameter OR CI p OR CI p

Age 0.98 0.95–1.02 0.49

HLA-B27 0.45 0.04–4.41 0.49

Sex 0.39 0.15–1.00 0.05 0.65 0.07–6.12 0.71

DAS28-CRP 1.52 0.27–1.99 0.04 1.03 1.01–1.28 0.05

Coxitis 0.62 0.18–2.11 0.45

Enthesitis 1.00 0.31–3.19 0.99

ASDAS-CRP 0.96 0.90–1.03 0.33

ANA 0.35 0.12–1.01 0.05 0.71 0.12–4.15 0.71

Disease duration 0.99 0.99–1.00 0.51

95% CI – 95% confidence interval, ANA – antinuclear antibody, ASDAS-CRP – Ankylosing Spondylitis Disease Activity Score based  
on the C-reactive protein level, DAS28-CRP – Disease Activity Score for 28 joints based on the C-reactive protein level, OR – odds ratio.
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Guenova et al. [24] found overexpression of IL-23 in tis-
sues of pyoderma gangrenosum.

Lichen planus

Lichenoid reactions are well described under certain 
biologics such as anti-TNF-α. Causality cannot be proven; 
however, the timing and the absence of any other identi-
fied cause strongly support a treatment-related attribu-
tion [25]. The pathophysiology of  lichen planus notably 
involves T lymphocytes and dendritic cells implicated in 
the production of pro-inflammatory cytokines (including 
TNF-α and IFN).

Granulomatous dermatitis

Immune imbalance was implicated in the occur-
rence of GD under anti-TNF-α. However, cases of GD 
appearing under anti-TNF-α have been reported [26, 27]. 
Etanercept is a  soluble receptor that neutralizes sol-
uble TNF-α and binds with reduced affinity to mem-
brane-bound TNF-α. It binds to lymphotoxin and par-
tially respects the p75 receptor pathway; the expression 
of IFN-α remains free and contributes to granuloma for-
mation, explaining the inefficacy of this agent in Crohn’s 
disease and refractory forms of  sarcoidosis. However, 
some granulomatous reactions have been observed un-
der INF or adalimumab.

The study’s limitations mainly include missing data, 
especially the characteristics of dermatological lesions. 
The  strengths of  the  study lie in the  number of  pa-
tients, the  duration of  follow-up, and its prospective 
“real-world” nature. Indeed, to our knowledge, this is 
the first study evaluating the occurrence of paradoxical 
reactions in a significant number of patients with bio-
logical treatment in our country.

Conclusions

Our study suggests that there is a  low prevalence  
of paradoxical effects in our population. These effects re-
sult from cytokine imbalance following the  blockade of 
immune pathways by different biologics. Depending on 
the individual circumstances and the severity of the para
doxical event, treatment may be stopped or continued.

However, these reactions should be known and ac-
tively sought to enhance the  management of  patients 
with chronic inflammatory rheumatic diseases.
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