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Abstract

Background Regional variability in the effectiveness and safety of biologic therapies for rheumatoid arthritis (RA) and
spondyloarthritis (SpA) underscores the need for comprehensive assessment. The aim of this study was to provide
real-world evidence of the effectiveness and the safety of biologic for RA, SpA including psoriatic arthritis, in the daily
clinical practice.

Materials and methods RBSMR registry was a multicenter, cohort study conducted in 10 university departments
of rheumatology. The study included RA and SpA patients receiving biotherapy, either as an initiation or ongoing
treatment, and investigated for 3 years. The statistical analysis was performed using JAMOVI software (T student test,
Mann-Whitney U test, Chi-squared test, Fisher’s exact test, Paired T test and Wilcoxon test).

Results 223 RA and 194 SpA were eligible. After 3 years of follow-up, DAS28 CRP (3.6 + 1.4 versus 5.8+ 1.0 at baseline)
and ASDAS CRP (1.8[1-2.4] versus 3.5[2.5-4.4] at baseline) significantly improved; 13.8% of RA patients achieved
remission based on DAS28 CRP and 20.1% of SpA patients achieved remission based on ASDAS CRP. Overall, 163 and
126 adverse events were reported in RA and SpA patients respectively. Infections were the most frequently reported
events with an incidence of 11.8 and 13.4/100 patients-year in RA and SpA respectively. Total incidence rate of
tuberculosis was 0.80 patient/100 patients-year.

Conclusions The RBSMR registry provides real-world insights into the effectiveness of biologics in the practice
of rheumatology for RA and SpA patients in Morocco. It underscores the critical need for continued vigilance in
monitoring and addressing adverse events, with a particular focus on tuberculosis infection.
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Background

Biological treatments for rheumatoid arthritis (RA) and
spondyloarthritis (SpA) have shown significant efficacy
and acceptable safety profiles in clinical trials and real-
world evidence. However, concerns about toxicity and
adverse effects remain, particularly in the context of dis-
ease characteristics and comorbidity [1]. The introduc-
tion of biologic therapy had significantly improved the
outcomes of these chronic inflammatory diseases [2—4].
However, although the therapeutic efficacy and safety of
biologic drugs have been demonstrated in multiple stud-
ies, 30-40% of patients were found to experience inad-
equate response either due to a lack of primary response
or side effects [4]. Several studies have highlighted the
importance of monitoring for infections, infusion reac-
tions, and other potential adverse events in the use of
biological drugs for these conditions [5, 6]. Thus, several
countries have set up national registries to evaluate the
long-term effectiveness and safety of these therapies in
clinical practice [2]. Despite advancements in therapy
and the implementation of focused management proto-
cols like treat-to-target, not all patients with RA or SpA
attain remission or optimal disease control. This evalua-
tion helps gauge the effectiveness of current therapeutic
strategies and identifies areas for further enhancement in
disease management [7].

Currently, biologic medications such as anti-TNF,
rituximab, anti-IL12/23 (ustekinumab) and anti-IL17A
(secukinumab) have demonstrated efficacy in SpA and
RA through randomized clinical trials and are com-
mercially available in Morocco [8-10]. However, the
bDMARDSs outcomes in Morocco may be influenced by
the higher prevalence of infectious diseases and accessi-
bility to biologics due to social security reimbursement
problems [11]. Further evidence is required regarding the
effectiveness of these agents in real-world clinical prac-
tice settings.

The RBSMR (Registre des Biothérapies de la Société
Marocaine de Rhumatologie) is the first national regis-
try designed to comprehensively assess both efficacy and
safety of multiple biologic agents in RA and SpA patients
with a 3-year prospective follow-up.

The present study was designed to offer real-world
evidence regarding the effectiveness and safety of bio-
logic treatments over the 3 years of follow-up utilizing a
nationwide drug registry.

Materials and methods

Study design and participants

RBSMR study is a multicentric historical-prospective
registry including patients treated for RA or SpA includ-
ing psoriatic arthritis with biological therapy in the ten
rheumatology departments of Moroccan university
hospitals.
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Initially, 440 patients were enrolled, of whom 419 (225
with RA and 194 with SpA) were subsequently validated
for inclusion in the analysis. RA and SpA patients ful-
filled ACR/EULAR 2010 criteria and ASAS 2009 criteria
respectively. The study included patients aged 18 years
and above who were receiving biotherapy for RA or SpA,
either as an initiation or ongoing treatment (Additional
file 1). Written informed consent was obtained from all
participants. Patients who were receiving biotherapy for
conditions other than RA or SpA, as well as those with
juvenile idiopathic arthritis, were excluded from the
study.

Participants were removed from the study if they with-
drew their informed consent or privacy form. From May
2017 to January 2019, patients were enrolled in the study,
which was followed by a 3-year observational period
[12]. During the enrollment visit, retrospective data col-
lection was conducted from hospital medical charts or
other clinical documents, starting from the initiation of
the earliest biologic treatment. Discontinuation of bio-
logic treatment did not constitute a reason for exiting the
study. Efficacy and tolerance data were documented at
least every six months, with additional assessments trig-
gered by adverse events or changes in treatment. Patients
who discontinued their participation in the study were
still included in the analyses if they had accessible clinical
outcomes.

Ethical approval of the RBSMR registry study was
provided by ethics committee for biomedical research
of Mohammed V University of Rabat and the Faculty
of medicine and pharmacy of Rabat (approval number:
A-RS-308/2017).

Follow up

A standardized follow-up electronic questionnaire col-
lecting tolerance and efficacy of biologic was completed 6
monthly for 3 years (Additional file 2) (The methods have
been described in detail elsewhere [12]).

Baseline characteristics and outcome measures

The baseline assessment included socio-demographic
data (age, gender, antecedents, comorbidities) and char-
acteristics of RA and SpA (disease duration, ACPA,
type of SpA, HLA B27, disease activity and functional
scores, concomitant c¢sDMARDs, bDMARDs and
glucorticosteroids).

Efficacy of bDMARDs after 3 years of treatment was
assessed using different scores: DAS28 for RA, ASDAS
CRP and BASDAI for SpA. Remission was defined
as DAS28<2.6 in RA patients and ASDAS CRP<1.3
in SpA patients [13, 14]. Good response EULAR was
defined in RA patients as DAS28<3.2 +decrease of



El Ouardi et al. BMC Rheumatology (2025) 9:62

baseline DAS28>1.2 and in SpA patients as BAS-
DAI <4 +decrease of baseline BASDAI>2 or >50% [15,
16].

Safety of biologics was assessed by treatment emergent
adverse events (diagnosed with physical examination,
laboratory tests, radiologic or immunological param-
eters) during the 3 years of follow-up.

Statistical analysis

Analyses were carried out using the final database cover-
ing the 3-year period of follow-up frozen on April 2022.
JAMOVI used for statistical analysis. Homogeneity of
the variables was assessed with the Kolmogorov Smirnov
test. Continuous variables were expressed as means with
standard deviation, while non-continuous variables were
reported as medians with interquartile ranges. Categori-
cal variables were presented in absolute and percentages
values. The differences in baseline demographic and clin-
ical features between bDMARD naive and bDMARD non
naive RA and SpA patients were assessed using T student
test (for continuous variables), Mann—Whitney U test
(for non-continuous variables) and the Chi-squared test
or Fisher’s exact test (for categorical variables). To com-
pare activity scores over 3 years of follow-up between
bDMARD naive and bDMARD non naive patients, we
used T student test and Mann—Whitney U test in RA and
SpA patients respectively. To analyze differences between
activity scores at the bDMARD initiation and after 3
years of follow-up, we used Paired T test and Wilcoxon
test in RA and SpA patients respectively. A p value less
than 0.05 was considered significant.

Figures analyzing the current bDMARD and activity
scores (DAS28 and ASDAS CRP) in RA and SpA patients
over 3 years of follow-up were assessed using STATA and
JASP softwares.

Results

Characteristics of patients

During the study, which lasted 3 years, a total of 223 RA
and 194 SpA were treated with biological drugs. Over-
all median age at inclusion in the RBSMR was 53 and
39 years with a median disease duration of 146 and 131
months for RA and SpA respectively. 160 RA and 137
SpA received a first line bDMARDs. At baseline, the
most commonly used drug was rituximab in RA patients
(59.6%) and etanercept in SpA patients (33%). Patients
were prescribed bDMARDs in combination with csD-
MARDs in 91.9% of patients with RA and 56.3% of
patients with SpA (Table 1).

When comparing baseline demographic and clinical
features, we found that bDMARD naive SpA patients
had a shorter disease duration than bDMARD non naive
patients (85 versus 133 months; p=0.01). Baseline activ-
ity and functional scores in RA (DAS28 CRP, HAQ) and
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SpA (BASDAI, ASDAS CRP, BASFI) did not differ signifi-
cantly between bDMARD naive and bDMARD non naive
patients (Table 2).

Over the 3 years of follow up, rituximab and etanercept
remained the main commonly used biologic in RA and
SpA patients respectively (Fig. 1).

Efficacy assessment

After 3 years of follow-up, we found a statistically sig-
nificant improvement of activity scores (Fig. 2). A mean
DAS28 CRP was 3.6+ 1.4 versus 5.8+ 1.0 at baseline and
a median ASDAS CRP was 1.8 [1-2.4] versus 3.5 [2.5—-4.4]
at baseline (Table 3).

bDMARD naive RA patients had significantly higher
mean DAS28 CRP than bDMARD non naive patients
(p=0.008). No differences were noted at 2 and 3 years of
follow-up. There were no differences between bDMARD
naive and bDMARD non naive patients when compar-
ing DAS28 ESR and ASDAS CRP in RA and SpA patients
respectively (Fig. 3).

Remission was achieved in 13.8% RA based on DAS28
CRP, 8.5% RA based on DAS28 ESR and 20.1% SpA based
on ASDAS CRP (Fig. 4). Good response EULAR was reg-
istered in 17% RA based on DAS28 CRP, 12.6% RA based
on DAS28 ESR and 33% SpA.

Adverse events

Overall, 163 and 126 adverse events were reported in RA
and SpA patients respectively (Table 4). The most com-
monly reported adverse events were infections, mainly
nonspecific infections, in both diseases with an incidence
rates of 11.8 and 13.4/100 patients-year respectively.

One extra pulmonary tuberculosis in a patient with RA
taking etanercept and 8 tuberculosis infections (4 pulmo-
nary and 4 extra pulmonary) in SpA patients taking anti-
TNF were reported in our registry. The incidence rates
for tuberculosis infection were 0.16 and 1.55 patient/100
patients-year in RA and SpA patients respectively.

During the 3 years of follow up, malignancy was
observed in 3 patients with RA taking tocilizumab (1
non-Hodgkin lymphoma, 1 bladder cancer and 1 breast
cancer) and in 2 patients with SpA exposed to etanercept
(1 vocal cord carcinoma and 1 multiple myeloma). The
incidence rates were 0.50 and 0.18 patient/100 patients-
year in RA and SpA patients respectively.

In our registry, 30 RA discontinued the biologic ther-
apy due to adverse events: hypersensitivity reaction
(n=12), non specific infection (n=5), tuberculosis infec-
tion (n=1), viral infection (n=1), cancer (n=3), psoria-
sis (n=1), Hepatic cholestasis/ cytolysis (n=3), uveitis
(n=2) and neutropenia (n=2). The bDMARDs inter-
rupted were rituximab (7 =15), tocilizumab (n=9), adali-
mumab (n=3), infliximab (#=2) and golimumab (n=1).
26 SpA patients experienced adverse events leading to
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Table 1 Baseline demographic and clinical features of rheumatoid arthritis (a) and spondyloarthritis patients (b)
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(a)
Variables

Age @ (years) (N=223)
Gender © (N=223)

Men

Female
Disease duration @ (months) (N=191)
Missing: 32
Antecedents

Tuberculosis infection ® (N=215)

Missing ©

Hepatitis infection (N=223)
Comorbidities

Arterial hypertension b (N=223)

Diabetes ° (N=223)

Dyslipidemia ® (N=216)

Missing ©

Heart disease  (N=223)

Depression ® (N=223)

Osteoporosis b (N=223)

Colonic diverticulosis © (N=223)
Current smoking/ smoking cessation < 1 year ® (N=223)
ACPA positive ® (N=168)

Missing ©
DAS28 CRP (N=175)

<26°

26<<32°

32<<51°

>5.1°

Missing ©
HAQ? (N=147)

Missing: 76
Glucorticosteroids current use ° (N=223)
Concomitant csDMARD P(N=223)
Current bDMARD ® (N=223)
Anti-TNF
Etanercept
Infliximab
Adalimumab
Golimumab
Rituximab
Tocilizumab

2 Median and interquartile ranges; ® Number and percentage valid; * Number and percentage

RA patients
Value
(N=223)

53 [45-59]

28(12.6)
195 (87.4)
146.0
[97.3-219.1]

1(0.6)
3(1.7)
50(28.6)
121 (69.1)
48 (21.5)
1.2[0.5-1.8]

210(94.2)
205 (91.9)

18(8.1)
4(1.8)
13(5.8)
2(0.9)
133 (59.6)
53(23.8)

RA =rheumatoid arthritis; ACPA=anti citrullinated protein antibodies; DAS28 = Disease Activity Score 28; HAQ = Health Assessment Questionnaire;
csDMARD =conventional synthetic disease modifying anti-rheumatic drug; bDMARD = biological disease-modifying anti-rheumatic drug

(b)
Variables

Age @ (years) (N=194)
Gender ® (N=194)
Men
Female

SpA patients
Value
(N=194)
39[28-51]

123 (634)
71(36.6)
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Table 1 (continued)
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Disease duration ® (months) (N=146)
Missing: 48
Antecedents
Tuberculosis infection ® (N=189)
Missing ©
Hepatitis infection ® (N=187)
Missing ©
Comorbidities ® (N=194)
Arterial hypertension
Diabetes
Dyslipidemia
Heart disease
Depression
Osteoporosis
Current smoking/ smoking cessation < 1 year
Type of SpA (N=194)
Axial SpA ®
Missing ©
Peripheral SpA °
Missing ©
Uveitis ® (N=186)
Missing ©
Psoriasis ® (N=188)
Missing ©
Inflammatory bowel disease b(N=187)
Missing ©
HLA B27 positive ® (N=53)
Missing ©
BASDAI® (N=159)
Missing: 35
BASFI ¢ (N=136)
Missing: 58
ASDAS CRP ® (N=114)
<13
13<<2.1
21<<35
=235
Missing ©
Concomitant csDMARD P (N=190)
Missing
Current bDMARD ° (N=194)
Anti-TNF
Etanercept
Infliximab
Adalimumab
Golimumab
Secukinumab

131 [85-182]

1
5.1[4.0-6.0]

53+22

9(7.9)
6(5.3)
41 (36)
58 (50.9)
80(41.2)

107 (56.3)
4(2.0)

33.0)
25.3)
304)
98)
5)

2 Mean + ecart type; ® Number and percentage valide;  Number and percentage; ¢ Mean +ecart type

SpA=spondyloarthritis; HLA B27=human leucocyte antigen B27; BASDAI=Bath Ankylosing Spondylitis Disease Activity Index; BASFI=Bath ankylosing
spondylitis functional index; ASDAS =Ankylosing Spondylitis Disease Activity Score; csDMARD =conventional synthetic disease modifying anti-rheumatic drug;

bDMARD =biological disease-modifying anti-rheumatic drug
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Table 2 Comparison of baseline demographic and clinical
features of rheumatoid arthritis (a) and spondyloarthritis (b)
between bDMARDs naive and bDMARDs non naive groups

(a)

Variables bDMARDs bDMARDs p
naive non naive
Value Value
(N=46) (N=177)
Age @ (years) 53 [40-58] 53 [45-60] 0.21
Gender® 091
Men 6(13) 22(12.4)
Female 40 (87) 155 (87.6)
Disease duration # (months) 121[63-231] 155 0.27
[109-219]
DAS28 CRP P 085
<26 - 1(0.8)
26<<32 1(23) 2(1.5)
3.2< <51 13(30.2) 37(28)
>5.1 29 (674) 92 (69.7)
HAQ?® 1.2[0.5-1.8] 1[0.5-1.6] 0.66
Glucorticosteroids current use ® 36 (78.3) 130 (734) 0.505
Concomitant csDMARD P 43 (93.5) 162 (91.5) 1.0

2 Median and interquartile ranges; ® Number and percentage valid
DAS28=Disease Activity Score 28; HAQ =Health Assessment Question-
naire; csDMARD = conventional synthetic disease modifying anti-
rheumatic drug

(b)
Variables bDMARDs bDMARDs P
naive non naive
Value Value
(N=30) (N=164)
Age “ (years) 33 [25-45] 40 [29-52] 0.054
Gender? 0.67
Men 18 (60) 105 (64)
Female 12 (40) 59 (36)
Disease duration ¢ (months) 85 [48-140] 133 [85-191] 0.01
Type of SpA P
Axial SpA 29(96.7) 157 (96.3) 1
Peripheral SpA 1(3.3) 6(3.7) 1
With Uveitis 5(16.7) 22 (14.1) 0.71
With Psoriasis 2(6.7) 11(7.0) 1
With Inflammatory bowel 4(13.3) 16 (10.2) 0.53
disease
BASDAI @ 5.1[4.2-58] 5.1 [4.0-6.0] 0.83
BASFI © 52+25 53+21 0.38
ASDAS CRP P 0.38
<13 - 9(10.2)
13<<21 1(3.8) 5(5.7)
2.1<<35 11(42.3) 30(34.1)
>35 14 (53.8) 44 (50.0)
Concomitant csDMARDP 17 (56.7) 90 (56.3) 0.96

2 Median and interquartile ranges; ® Number and percentage valid; ©
Mean tecart type

SpA=spondyloarthritis; BASDAI=Bath Ankylosing Spondylitis Disease Activity
Index; BASFI=Bath ankylosing spondylitis functional index; ASDAS = Ankylosing
Spondylitis Disease Activity Score; csDMARD = conventional synthetic disease
modifying anti-rheumatic drug
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bDMARD discontinuation: non specific infection (n=5),
tuberculosis infection (n=8), viral infection (#=2), can-
cer (n=1), psoriasis (n=2), uveitis (n=4), hypersensitiv-
ity reaction (n=2), inflammatory bowel disease (n=1)
and lupus (n=1). The bDMARDs discontinued were inf-
liximab (n=10), adalimumab (n=8), etanercept (n=4),
secukinumab (#=3) and golimumab (n=1).

There were 13 registered deaths during the study
period (8 RA and 5 SpA patients). The incidence rates
were 1.32 and 0.93 patient/100 patients-year in RA and
SpA patients respectively. Infections (n=7) and cardio-
vascular events (n=2) were the most common causes
of death. Other documented causes of mortality related
to bDMARDs were decompensation of hepatic cirrho-
sis (n=1) and lymphoma (n=1). Of the fatal infections,
3 were registered as sepsis, 1 as covid-19 infection, 1 as
multifocal tuberculosis, 1 as postoperative infection after
total knee arthroplasty and 1 as leukocytoclastic vasculi-
tis infection.

Discussion

In the present study, we demonstrated that 8.5-13.8% of
RA patients and 20.1% of SpA patients followed in rou-
tine clinical care and treated with biologic drugs achieved
clinic remission. 31.3-33.9% RA and 23.7% SpA of this
study fell into the active disease category according to
the various composite scores. Overall, 289 adverse events
were recorded in all RA and SpA patients during the
period study.

There are several bDM ARDs available for the treatment
of RA. Of the available choices, rituximab was found to
be the most frequently used biological drug in patients
with RA in our registry (59.6%). This is easily explained
by three main reasons in our Moroccan context: Firstly,
rituximab cost nearly half the cost of the other biolog-
ics in Morocco. Secondly, it is easier to use especially
in patients living in far regions of Morocco (two hos-
pital infusions at a 15 days interval), and thirdly it was
considered a priori safer for use regarding tuberculosis
risk in a tuberculosis endemic country. In patients with
SpA, etanercept was the most used drug in our registry
(33%) and this is probably also related to the lower risk
of tuberculosis attributed to this drug compared to anti-
TNF antibodies. Indeed, several studies have shown that
monoclonal anti-TNF have higher tuberculosis infection
rates than the soluble TNF receptor and non anti-TNF
drugs [17, 18].

Efficacy of bDMARDs was consistent with what is
classically reported with improvement of measures of
symptomatic activity of the diseases. Although remission
was the ultimate purpose of RA and SpA treatment, the
definition of remission in clinical practice was unclear.
DAS28 based on CRP or ESR and ASDAS CRP have
been widely considered the most optimal tools to classify
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Fig. 1 Current bDMARD in RA (a) and SpA (b) patients over 3 years of follow-up

disease activity in real-world clinical practice of RA and
SpA patients [19, 20]. At year 3, 19 RA achieved remis-
sion in response to DAS28 ESR (8.5%). The remission rate
was higher when it was based on DAS28 CRP (13.8%).
Higher rates of remission were reported in many
real-life data of RA. Reported remission rate to the first

bDMARD was observed in 28% RA patients of a four-
year real-life tunisian experience [21]. The Korean regis-
try (KOBIO-RA) of RA patients treated with bDMARDs
and anti-JAK achieved remission in 45.5% based on
DAS28 ESR and 65.9% based on DAS28 CRP [19]. Fur-
thermore, 27.7% RA treated with tocilizumab, as first-line
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Table 3 Comparison of scores activity in RA and SpA patients
during 3 years of follow-up

Scores Atinclusion At 3 years p
Rheumatoid arthritis
DAS28 CRP * 58+1.0 36+14 <0.001
DAS28 ESR ® 62+1.1 40£15 <0.001
Spondyloarthritis
BASDAI ® 5.1[4.0-6.0] 2.0[1.2-4.0] <0.001
ASDAS CRP P 3.5[2.5-44] 1.8[1.0-24] <0.001

2 Mean *ecart type; ® Median and interquartile ranges

RA=rheumatoid arthritis; SpA=spondyloarthritis; DAS28=Disease Activity
Score 28; BASDAI=Bath Ankylosing Spondylitis Disease Activity Index; ASDAS:
Ankylosing Spondylitis Disease Activity Score

yvears

biologic treatment, achieved DAS28 ESR remission in
the Turkish registry TURKBIO after 2 years of follow-up
[22]. Missing data on DAS28, higher disease duration,
higher previous biologic exposure and the longer follow-
up duration in the Moroccan cohort may explain this
difference.

The remission rate in our SpA patients was 20.1%. Sim-
ilar results were reported in data collected from 13 Euro-
pean registries of axial spondyloarthritis (axSpA) treated
with anti-TNF at 12 months (20 to 22%) [23]. The French
DESIR cohort reported remission in 17% SpA exposed
to anti-TNF at 5-year follow-up [20]. 72.2% axial SpA
achieved remission or low disease activity in real world
multicenter study from Middle Eastern countries after
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Fig. 3 Comparison of activity scores in RA (a) and SpA (b) patients over 3 years of follow-up

a 3 month follow-up period. bBDMARDs were used in  serious infections due to its potent immunosuppressive
87.9% SpA [24]. effects [25]. Safety reports in our study were compa-

As stated before, chronic rheumatic diseases are asso-  rable to other registries with non-specific infections as
ciated with an increased prevalence of several comor- the main adverse events especially in the first year, even
bidities, such as infection, malignancy, cardiovascular if some divergences may be noted between registries
disease, depression and osteoporosis. It is well estab- that are related to differences in some patients’ charac-
lished that biological therapy may increase the risk of teristics, such as disease activity, previous exposure to
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Fig. 4 Disease activity categories in RA and SpA patients at year 3 of follow-up

Table 4 Adverse events of bODMARDs in RA and SpA patients during 3 years of follow up
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Variables

Rheumatoid Arthritis

Value (N=223)

Spondyloarthritis

Value (N=194)

Adverse events
Infection @
Non specific infection
Tuberculosis
Atypical mycobacteria
Fungal infection
Viral infection
Cancer?®
Solid tumor
Skin cancer
Lymphoma
Other hematological malignancies
Paradoxical effects ?
Skin reaction
Uveitis
Sarcoidosis
Vasculitis
Inflammatory bowel disease
Auto-immune diseases *
Demyelinating disease
Anti-phospholipid syndrome
Lupus
Hypersensitivity reaction °
Immediate hypersensitivity reaction
Delayed hypersensitivity reaction
lleocolonic disease °
Hepatic cholestasis/ cytolysis
Hematological disorders @
Leucopenia
Neutropenia
Thrombocytopenia
Hypercholesterolemia °

At 1 year
19.7
16.5

24

047

047

0.95
047
047

047

047
202
1.00
0.95

2.89
9.62
2.39
3.88
3.05
338

At 2 years
8.51
7.36

0.50
0.50
0.50
0.50

0.50

0.50

2.03
1.00
1.00

202
571
0.50
4.10
1.00
4.65

At 3 years
9.03
6.66
0.53

1.60
0.53
0.53

1.06
1.06

1.06
1.06

2.16
2.15
1.06
1.06

2.16

At 1 year
29.22
18.18
327

271

2.15

3.83
0.53
3.26

393
393

0.53
1.61
1.06

0.53
0.53
1.07

At 2 years
1246
11.07
0.56

0.56

1.72

1.13
113

0.56
0.56

0.56
114

At 3 years
8.17
4.67
0.59
1.19
1.19
0.59

2 exposure-adjusted incidence rate (100 patients/year)
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biologic drugs, disease duration, comorbidities, age, and
concomitant exposure to steroids [26].

Tuberculosis infection has always been given spe-
cial attention in patients with rheumatic diseases under
bDMARDs. It is more likely to be disseminated and
extrapulmonary than are other tuberculosis cases.
Although analysis of tuberculosis sites revealed a pre-
dominance of pulmonary tuberculosis [27, 28]. In our
registry, the total incidence rate of tuberculosis was 0.80
patient/100 patients-year (0.16 in RA and 1.55 in SpA).
Tuberculosis cases were lower than the reported rates in
the South African registry SABIO [29] (1.24/100 person
years for biologic users), likely due to the drug choices as
mentioned before and the efficacy of applied screening
rules and chemoprophylaxis in high-risk patients follow-
ing the guidelines of the Moroccan Society of Rheuma-
tology [30]. British Society for Rheumatology Biologics
registry (BSRBR) found a lower incidence rate (0.095
patient/100 patients-year) in RA cohort treated with anti-
TNF during the total follow-up of 34 025 person-years
with lower cases after exposure to soluble receptor than
monoclonal antibodies [17].

Evaluating the influence of bDMARDSs on cancer risk
in patients with rheumatic diseases is challenging since
these patients have an increased risk of some cancers
[31]. The Swedish nationwide cohort study found an
incidence rate of 0.97 and 0.91 patient/100-year for a
first invasive solid or hematologic malignant neoplasm
in RA initiators of anti-TNF as first biologic therapy,
and for anti-TNF as second bDMARD respectively [32].
Higher cancer incidence rate was found in SpA patients
of GISEA registry [33] during the follow-up period of up
to 12 years of treatment with anti-TNF (0.63 patient/100
patients-year) and a collaborative study from the ARTIS
and DANBIO registers [34] of SpA patients initiating
a first anti-TNF (0.43 patient/100 patients-year). The
most frequently reported cancer sites were lung, breast,
colorectum, and the female and male reproductive sys-
tems. In all studies exploring the malignancy associated
with bDMARDs, it is unclear if the effect seen is truly a
medication effect or is linked to the disease and the use
of other medications such as corticosteroids [35].

In our study, we found an incidence rate of mortality of
1.14 patient/ 100 patients-year (1.32 and 0.93 patient/100
patients-year in RA and SpA respectively) with 3 sep-
sis recorded. The overall incidence rate of mortality was
low in the RBSMR population compared with previous
registry studies. Notably, SUNSTONE registry reported
a crude mortality rate of 1.66/100 patients-year in RA
patients who received>1 dose of rituximab with a total
follow-up of 3844 patients-year [36]. Standardized mor-
tality ratio was 1.56 in psoriatic arthritis patients of the
BSRBR during a total follow-up of 5956.5 persons-year
[37].
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Additionally, published studies have demonstrated
that chronic inflammation in RA and SpA increased
mortality by accelerating atherosclerosis leading to
cardiovascular disease [38]. Investigating the mortality
risk in treatment with biologics, CorEvitas RA regis-
try showed that exposure to anti-TNF agents reduced
certain causes of mortality risk compared with patients
not exposed [39].

Importantly, infections and cardiovascular events as
the two leading causes of death in our registry is consis-
tent with reported data of a large five-years observational
study of RA treated with rituximab [36]. Furthermore,
previous data of a nationwide registry study investigat-
ing the underlying causes of death among Norwegian
patients with RA, psoriatic arthritis and axSpA found
that cardiovascular diseases, neoplasms and respiratory
diseases were the major causes of mortality [40].

Our study had some limitations. First, the study sam-
ple remains low. Second, the lack of recording of sev-
eral baseline variables such as characteristics of patients
(antecedents, comorbidities), characteristics of RA
and SpA diseases (disease duration, type of SpA, activ-
ity scores), concomitant csDMARD and lack of radio-
graphic outcomes in some RA and SpA patients may
have affected the efficacy assessment. Third, the follow-
up period was 3 years and this might be too short to
assess the safety of bDMARDs. However, it is important
to consider that a registry naturally reflects the patterns
of drug utilization in the society in which it is based. It
is thus ideally representative of drug utilization patterns
within a given country or geographic area. In our case, it
was a huge effort to gather all the rheumatology depart-
ments of the country to participate and to maintain
this effort for nearly five years. We believe that a real-
world Morocco-based, robust observational registry will
become even more important in the coming years with
the proliferation and dissemination of biosimilar agents
and new synthetic drugs such as JAK inhibitors. Patients,
practitioners, payers, and society in general deserve to
see real world local data on the performance of these
costly agents.

Conclusions

Our registry showed low remission rates in both RA and
SpA patients. It provides real-world insights into the
effectiveness of biologics in the practice of rheumatology
for RA and SpA patients in Morocco.

Non-specific infections were the main adverse events
of our registry with lower incidence rates of tuberculosis
than the reported rates in Africa.

Overall, our findings indicate the important role of
continued pharmacovigilance and long-term monitoring
of patients receiving biologics.
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Abbreviations

RA Rheumatoid arthritis

SpA Spondyloarthritis

AXSpA Axial spondyloarthritis

DAS Disease activity score

ASDAS Ankylosing Spondylitis Disease Activity Score
ACR American College of Rheumatology

EULAR European League Against Rheumatism

ACPA Anti citrullinated protein antibodies

HLA B27 Human leucocyte antigen B27

ASAS Assessment in SpondyloArthritis International Society
BASDAI Bath Ankylosing Spondylitis Disease Activity Index
bDMARD Biologic disease-modifying anti-rheumatic drug
csDMARD  Conventional synthetic disease modifying anti-rheumatic drug
HAQ Health Assessment Questionnaire

BASFI Bath Ankylosing Spondylitis Functional Index

CRP C-reactive protein

ESR Erythrocyte sedimentation rate

TNF Tumor necrosis factor

JAK Janus kinase
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