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Abstract

Spondyloarthritis (SpA) has been less well studied than rheumatoid arthritis in North Africa, due to a belief that it is rare and
benign in certain populations. The main genetic trait of SpA is its association with human leukocyte antigen (HLA)-B27. The
distribution of this allele largely explains the prevalence and severity of SpA. The prevalence of HLA-B27 in the general
population of North Africa is estimated at about 4%, and rises to about 60% among people affected with SpA. Coxitis is one
of the main features of North African SpA, but the response to treatment is comparable to the literature from the West. The major
challenge in North Africa remains accessibility to specialized care and means of early diagnosis. Prevalent infections in North
Africa do not seem to be a major obstacle to optimal treatment strategies.

Keywords Epidemiology - HLA-B27 - North Africa - Spondyloarthritis

Introduction

Spondyloarthritis (SpA) is a very common inflammatory condi-
tion in most of the world, but until recently, SpA was less well
studied in North Africa than rheumatoid arthritis, owing to the
belief that it is rare and benign in certain populations. The first
description of SpA in North Africa came from a series of 78
cases of reactive arthritis during the Algerian War [1]. However,
it is well known that ankylosing spondylitis (AS) existed in
ancient Egypt [2]. The main genetic characteristic of SpA in
Western populations is its association with human leukocyte
antigen (HLA)-B27 [3]. The large distribution of this allele ex-
plains the prevalence and severity of SpA in these populations.

SpA data from North Africa are more limited than those
from Europe and North America, despite the high frequency
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and severity of the disease in this area. Thus, the management
of SpA in North Africa under these circumstances is a chal-
lenging task. In fact, a scarcity of human resources in terms of
rheumatologists and allied health workers and limited access
to modern imaging and biological treatments lead to delays in
diagnosis and treatment, which are detrimental to patients.
Nevertheless, in recent decades, several North African publi-
cations have emerged, which have improved our understand-
ing of the epidemiology and specific features of SpA in the
North African population. This review highlights the
pecularities of SpA in terms of its epidemiology, diagnosis,
and treatment in North African countries and attempts to iden-
tify the challenges and the areas that should be developed to
improve patient care.

Genetic particularities of North African
spondyloarthritis

HLA-B27

The North African population is a mixture of Berber, Arab,
Jewish, Roman, European, Mediterranean, and African peo-
ple. Despite the lack of epidemiologic studies estimating the
incidence of the disease in this area, SpA is commonly con-
sidered a public health concern, owing to its apparent frequen-
cy and especially its severity. Although HLA-B27 is the stron-
gest genetic risk factor associated with SpA, its association to
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the disease seems to be less strong in North African popula-
tions. In fact, most of the available data suggest that the prev-
alence of HLA-B27 among both healthy individuals and SpA
patients is much lower in North African populations than in
Western populations (Table 1) [4-13]. In Caucasian popula-
tions, most patients with AS express HLA-B27 (90%), and the
frequency of this gene in the general population is approxi-
mately 8% [14, 15], whereas the majority of studies in North
African populations estimate the frequency of HLA-B27 to be
between 50 and 60% among SpA patients and between 3 and
4% among healthy individuals [4-14].

Variations in the frequency of the HLA-B27 allele within
the same country, which is particularly observed in Morocco,
could be explained by the diverse ethnicities of the studied
populations. For example, a cohort from Marrakech [13] had
a higher proportion of Sahrawi and Berbers, while cohorts
from Rabat [12] had higher proportions of Arabs and
Caucasians. The lower frequency of HLA-B27 in North
African countries could suggest the involvement of other
HLA genes or even genes beyond the major histocompatibil-
ity complex (MHC) system. Epigenetic and environmental
factors specific to these countries should also be investigated
to better understand the predisposition to SpA in this area.

Data on North African patients with non-radiographic SpA
are scarce [16]. This lack of information is also noted around
the world and constitutes a new research direction in the com-
ing years [14].

Several studies have suggested that HLA-B27 influences
the phenotype of SpA [16]. Numerous studies in different

populations have confirmed that HLA-B27 is more frequently
associated with the male sex, a family history of SpA, and an
earlier disease onset [17-20]. These data have also been con-
firmed in North African populations [6, 12, 15, 16, 20]. A
Tunisian study found that HLA-B27-positive patients had an
earlier disease onset, more frequent uveitis, more frequent bilat-
eral and destructive hip arthritis, and a higher modified Stoke
Ankylosing Spondylitis Spinal score (mSASSS) than HLA-
B27-negative patients [19]. A Moroccan study reported similar
findings, with an earlier onset, more frequent uveitis, and a higher
likelihood of a family history of SpA in HLA-B27-positive pa-
tients than in HLA-B27-negative patients [12].

Khan [21] reported in 2017 more than 160 subtypes of
HLA-B27 have been identified and found to be encoded by
213 allelic variants, and at the latest update on EBI search
database, 231 subtypes of HLA-B27 have been identified
and encoded by 328 allelic variants [22]. Their worldwide
distribution is influenced mainly by ethnicity. The most com-
mon subtypes in the North African population are B*¥2705 and
B*2702 [7, 8, 12, 15]. This distribution is valid for both SpA
patients and healthy individuals and matches the
Mediterranean genotype. B*2702 follows a West-to-East gra-
dient, and is the predominant allele in more Eastern popula-
tions, such as the Greek [23], Greek Cypriot [23], Lebanese,
Turkish, and Jewish populations [24-27]. In contrast, B*¥2705
follows a North-South distribution and is commonly found in
the French [28], Croatian, and Spanish populations [29-31].
However, these alleles do not seem to influence the SpA phe-
notype in the North African population [7, 8, 12]. This is

Table 1 Prevalence of HLA-B27 and subtypes in North African patients with spondyloarthritis
Country Study HLA-B27 among SpA patients HLA-B27 among healthy individuals
% No. of patients B27 subtypes % No. of individuals
Egypt Tayel MY [1] 58.5% 75 [ESSG] N/A N/A
Registry
Tunisia Sakly N [2] 42.9% 365 SpA and/or BD* N/A 3.2% 124
Case control
Mahfoudh N [3] 62.3% 64 [ESSG] N/A 3% 100
Kchir MM [4] 62% 100 [NY m] B*27 02: 32% 3% 100
Case control B*27 05: 24%
Ben Radhia [5] 121[NY m] B*27 02: 47% B*2702: 41% 39
Case control B*27 05: 47% B*27 05: 41%
Siala M [6] 42 B*27 02: 42% 100
B*27 05: 57%
Algeria Dahmani C.A[7]  52% 81 N/A 5% 116
Case Control
Amroun H [8] 69% 129 SpA (ESSG and NYm) 4% 76
Case control
Morocco  El Mouraghi I [9]  64% 75 B*2705: 43.7% B*2702:20.8% 6% 100
Case control
Akassou A [10] 453% 53 [AMOR and ESSG] 4.7% 128

Case control

*Behcet disease
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contrary to the findings reported for Asian populations, for
whom HLA-B27 polymorphisms may affect disease pheno-
type, particularly B*2704 and B*27015, which are associated
with earlier disease onset and more frequent uveitis than
B*2705 among Asian patients [15, 32-39]. It is important to
note, however, that the small sample sizes in many of the
North African studies preclude a definitive conclusion about
the influence of HLA-B27 subtypes on the phenotype of SpA
in this population.

Other MHC genes

Many studies have analyzed the HLA-A, HLA-B, HLA-C,
HLA-DRBI, and HLA-DQBI1 genes in North African pa-
tients with SpA [6, 11, 12, 16, 40-42]. EI Mouraghi et al.
[12] found a significant increase in the prevalence of HLA-
Cw*02 and HLA-DRB*15 in Moroccan SpA patients.

In a Tunisian study of 100 SpA patients and 100 healthy
controls, Kchir et al. [11] found a significant increase in the
frequencies of DRB1*11 and DQB1*#03 in the SpA group and
a negative association of these two alleles with DRB1*#13.
Multivariate logistic regression analysis revealed that
DRB1*11 and DQB1*03 had no direct links with the disease,
but were dependent on the presence of HLA-B27. Moreover,
B*07 and B*51 seemed to have an independent negative cor-
relation with SpA, but DRB1*13 seemed to depend on B*51
[11]. Mahfoudh et al. [6] found that HLA-DRB1*15 and
HLA-A3 were increased in 68 Tunisian SpA patients, but
analysis of the HLA-B27-negative subgroup showed that both
HLA-DRB1*15 and HLA-A3 expressions were dependent on
the presence of HLA-B27. On the other hand, it is important to
note that HLA-DRB1*15 has been independently and nega-
tively associated with SpA but positively associated with uve-
itis in patients with SpA in large studies of European and
North American population [43—45].

Some studies have reported an increased incidence of B7-
CREG antigens (B7, B22, and B40) in HLA-B27-negative
Caucasian and Black American SpA patients, but these results
could not be confirmed in other racial groups, particularly in
North Africa [40]. Otherwise, recent studies have found a
significantly diminished frequency of HLA-B7 with even a
protective effect of the subtype HLA-B*07:02 (OR: 0.82) in
European descendent patients but increased frequency of
HLA-B40 with increased risk with the subtype HLA-
B*40:01 (OR: 1.22) [43]. These data were also confirmed in
Whites, Blacks, and Han Chinese patients with SpA
confirming that other HLA class I and II alleles than HLA-
B*27 to be operative in SpA predisposition [44]. More studies
controlling the dominant effect of HLA-B27 were needed to
demonstrate the role of HLA B40 [43-47].

Moreover, numerous studies have revealed that the gene-
gene interaction between HLA-B60 and HLA-B27 increases
the risk of SpA susceptibility [15, 41, 42]. However, these

data have not been found in the North African population,
highlighting the genotypic singularity of this population.

The JAK-STAT pathway and gene-to-gene interactions
have been assessed in Algerian and Han Chinese SpA cohorts
[48]. This study revealed a difference in the allelic frequency
of 1321222 in the interleukin (IL)-123 gene between SpA
patients and controls in both the Han Chinese and Algerian
cohorts. Two other associations were reported with JAK2
rs7857730 in the Han Chinese allelic p cohort and STAT3
rs2293152 in the Algerian cohort [49]. Moreover, logistic re-
gression analyses showed several significant combinations
within the Algerian and Han Chinese populations, and the
gene-gene epistasis effects in SpA were confirmed in both
cohorts [48].

In an Algerian study, Amroun et al. [10] assessed polymor-
phisms of MHC class I chain—related A (MICA) molecules and
their relationship to SpA susceptibility in a cohort of 129 SpA
patients and 76 healthy controls. The authors demonstrated an
association between the MICA-129 met/met genotype and
juvenile-onset SpA, independently of HLA-B27 status [10].

Along with gene polymorphism, functional abnormalities
such as the transmitted copy number variation seem to play a
role in SpA susceptibility [50]. Some studies have shown that
the copy number variations of some genes, particularly
FCGR3A, FCGR3B, and CCL3L1, were associated with sev-
eral autoimmune disorders [51-55]. Only two studies, includ-
ing an Algerian study, have assessed these genes in SpA pa-
tients [50, 56]. Dahmani et al. [57] revealed that the CTLA4
gene Polymorphism (SNP) CT60*G allele increased suscepti-
bility to SpA in HLA-B27-negative individuals. These studies
suggest that some genes such as FCGR3A and the CTLA4
gene Polymorphism (SNP) CT60*G allele may be involved
in the susceptibility to SpA in the Algerian population, inde-
pendent of the HLA-B27 status [56, 57]. In fact, the FCGR3A
association seen in Algerian SpA patients was particularly
interesting, as it is located very near FCGR2A, which has been
found to be associated with SpA in well powered genome
wide association studies in European and North American
white populations [58]. Additional studies in North African
populations are required to confirm these findings.

Clinical features

In North Africa and the Middle East, the disease measures
used for the diagnosis and management of patients with SpA
include the various physical components of the disease, such
as morning stiffness (duration of spinal stiffness in the past
week), lumbar flexion (Schober test), chest expansion, lateral
spinal flexion, occiput-to-wall distance, and tragus-to-wall
distance [59]. Regional experts from North Africa and the
Middle East have reported that conventional scoring methods
are regularly used for patient visits, including the Ankylosing
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Spondylitis Disease Activity Score, Bath Ankylosing
Spondylitis Disease Activity Index (BASDAI), Bath
Ankylosing Spondylitis Functional Index (BASFI), Bath
Ankylosing Spondylitis Metrology Index (BASMI), Visual
Analog Scale (VAS) to evaluate spinal pain, and Ankylosing
Spondylitis Quality of Life Questionnaire to measure the
health-related quality of life [59].

Axial and peripheral articular and enthesis
manifestations

In Algeria, a prospective study was carried out on a cohort of
400 SpA patients to highlight patient characteristics [60]. The
study included 295 (73.75%) male patients and 105 (26.25%)
female patients, with an average age of 39.41 £ 11.70 years.
The mean age at disease onset was 23.68 + 9.73 years, and
106 (26.5%) patients had a juvenile onset (<16 years). A fam-
ily history of SpA was found in 86 (21.5%) patients. The
average BASMI was 5.05 + 2.33. Axial involvement was
present in 305 (76.25%) patients, including 118 (29.5%) pa-
tients with fixed kyphosis. In another Algerian observational
prospective study, 325 SpA patients were included [61]. Axial
involvement was found in 223 (68.5%) patients, including
197 (61.2%) patients with spinal stiffness. The disease was
active in 183 (56.8%) patients, with an average BASDAI of
5.6 = 1.8. Sacroiliitis was found in 291 (72.75%) patients.

A Moroccan study focused on cervical spine involvement
in AS [62] with the aim of evaluating correlations between
disease symptoms and structural severity. Among the 61 en-
rolled patients, there were 38 (62.3%) males and 23 (37.7%)
females, with a mean age of 35.1 years (range, 17-66 years)
and a mean disease duration of 10.6 years (range, 0.5-30
years). In all, 43 (70.4%) patients had a history of inflamma-
tory neck pain with limitation of range of motion on at least
one of the tests used in the clinical examination. Furthermore,
a cross-sectional study investigated spinal mobility and its
impact in Moroccan patients with AS [63]. Spinal mobility
was assessed using metrological scores. Impaired spinal mo-
bility (higher BASMI scores) was significantly correlated with
prolonged disease duration, severe functional disability
(BASFI), and deterioration of most domains of the Short
Form (SF)-36 (p < 0.001).

In Tunisia, a study was conducted to assess the clinical,
radiographic, and biologic particulars of AS according to
HLA-B27 and its subtypes. Among the 100 included patients
(85 males/15 females; mean age, 38.4 £+ 12.6 years), 62 were
positive for HLA-B27. A comparison of the HLA-B27-positive
and HLA-B27-negative patients revealed that HLA-B27 was
correlated with age, male sex, family history of
spondylarthropathies, age at disease onset, acute onset, spinal
involvement at presentation, uveitis, bilateral and destructive
hip arthritis, and high mSASSS [19].

@ Springer

Foot involvement in AS has been the subject of several
studies. A review of 26 Moroccan patients with psoriatic ar-
thritis and foot involvement was published [64]. Time from
symptom onset to diagnosis of 4.5 + 3.3 years (range, 0.5-9
years). Of the 26 patients, 14 patients reported inflammatory
heel pain, 7 patients had forefoot involvement, and 2 patients
presented with sausage toe. None of the patients had Bauer toe
(combined arthritis and psoriatic skin and/or nail changes) or
psoriatic onychopachydermoperiostitis of the great toe. A
cross-sectional study of 60 Tunisian patients with SpA [65]
showed that foot involvement was present in 31 (52%) pa-
tients. It was symptomatic in 35% of patients and present since
disease onset in 42% of patients. The most frequent site was
the hindfoot (22 patients), and forefoot involvement was
found in 18 patients. Forefoot deformities were found in 9
patients,

A 2012 study of AS in Moroccan patients and its relation-
ships with disease parameters [66] evaluated enthesitis using
the Mander enthesis index and the Maastricht Ankylosing
Spondylitis Enthesitis Score. Among the 76 included patients,
the most frequent sites of enthesitis were the costochondral
joints, calcaneal insertions, and Achilles tendons, and less
frequently involved sites were the thoracic spinous process
and ischial tuberosities.

Extra-articular features and comorbidities

According to one review, the extra-articular manifestations of
AS include anterior uveitis (20-30%), inflammatory bowel
disease (5-10%), histological inflammation of the gut (50—
60%), lung abnormalities on high-resolution computed to-
mography (HRCT; 52%), heart conduction disturbances (3—
33%), aortic insufficiency (6—10%), psoriasis (10-25%), renal
abnormalities (10-35%), osteoporosis (11-18%), and verte-
bral fractures (10-18%) [66]. The international cross-
sectional ASAS-COMOSPA study, which included North
African countries, investigated the prevalence of comorbidi-
ties and their evaluation during the screening of SpA [67]. The
most frequent comorbidities were osteoporosis (13%) and
gastroduodenal ulcer (11%), and the most frequent risk factors
or comorbidities were hypertension (34%), smoking (29%),
and hypercholesterolemia (27%).

A study of 80 Moroccan patients with AS [68] found that
25% of patients had osteoporosis, and 18.8% of patients had
grade 2 or 3 vertebral fractures. Factors associated with oste-
oporosis were low weight and body mass index, longer dis-
ease duration, and higher erythrocyte sedimentation rate
(ESR), C-reactive protein (CRP), BASFI, and BASDAL
Vertebral fractures were associated with advanced age, longer
disease duration, higher BASFI, Bath Ankylosing Spondylitis
Radiology Index (BASRI), and mSASSS, reduced bone min-
eral density and T-score of the hip, and presence of osteopo-
rosis at any site. Another study explored the relationships
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among pre-sarcopenia, sarcopenia, cachexia, and osteoporosis
in 67 AS patients as compared to healthy controls [69]. The
prevalence rates of pre-sarcopenia, sarcopenia, cachexia, and
osteoporosis were 50.4%, 34.3%, 11.9%, and 16.0%,
respectively.

In a study of pulmonary involvement in AS, 44 consecutive
Moroccan AS patients without respiratory symptoms
underwent pulmonary function tests, posteroanterior chest ra-
diography, and HRCT of the thorax [70]. Plain radiography
was abnormal in only 2 patients, but 24 (55%) patients
showed abnormalities on HRCT. Twenty (45%) patients had
mild non-specific interstitial abnormalities of insufficient se-
verity or extent, labelled as interstitial lung disease.
Pulmonary function tests showed a restrictive pattern in 8
patients: 3 of these patients had a normal chest on HRCT, 3
had interstitial lung disease, and 2 patients had non-specific
interstitial abnormalities (blebs, pleural thickening, and paren-
chymal bands). Two patients had obstructive lung disease;
one of these patients had a normal chest HRCT, and the other
patient had emphysema and apical fibrosis. In an Algerian
study, respiratory involvement was present in 46% of patients,
and uveitis was present in 20% of patients [60].

Psychological impact and quality of life

A Moroccan study evaluated the psychological status of pa-
tients with ankylosing spondylitis and its relationship with
disease parameters and quality of life [71]. Depression was
found in 55.5% and anxiety in 60% of the 110 patients includ-
ed in the study. The subscales of the Hospital Anxiety and
Depression Scale were significantly correlated with clinical
parameters and with worsening in all domains of the SF-36.
Another study examined fatigue in patients with AS [72]. A
study that assessed the health-related quality of life in AS
patients [73] reported deterioration (low scores) in all domains
of the SF-36. The most affected SF-36 subgroups were role
limitation (18.8 + 28.1), role emotional (19.4 + 35), general
health (44.9 £ 20.3), and vitality (38.0 & 18.2). Lower scores
on the SF-36 were highly correlated with altered functional
status (BASFI), worse general well-being (Bath Ankylosing
Spondylitis General Index), altered metrology (BASMI); and
moderately correlated with high disease activity (BASDAI),
important radiological damage (BASRI), restricted chest ex-
pansion, and prolonged morning stiffness (p < 0.001).

A Tunisian study looking at the prevalence of depression
and anxiety in SpA found that 31% of the included patients
were depressed and 39% had anxiety [74]. The risk factors for
depression and anxiety among SpA patients were a VAS score
for fatigue > 50, morning stiffness > 15 minutes, BASDAI >
4, BASFI > 4, Bath Ankylosing Spondylitis Patient Global
Score > 50, and a high Functional Assessment of Chronic
Illness Therapy-Fatigue scale score.

Imaging in spondyloarthritis in North Africa:
challenges and unmet needs

Data regarding the use of modern imaging tools in the diag-
nosis and management of patients with SpA in North Africa
are scarce and focused mainly on ultrasonography. The use of
magnetic resonance imaging (MRI), in particular, for the di-
agnosis of non-radiographic SpA, is less common than in
European or North American countries. Although MRI facil-
ities are widely available in North African hospitals, access to
these facilities remains limited mainly due to the costs gener-
ated by these facilities.

Thus, limited information is available on the prevalence of
non-radiographic axial SpA among patients with inflammato-
ry back pain in North African countries. Indeed, only one
study on non-radiographic axial SpA in North African patients
has been reported to date. This study consisted of a post hoc
subset analysis of a global study focused on estimating the
prevalence of non-radiographic axial SpA among patients
with inflammatory back pain from Morocco and Algeria
[16]. The study found that of the 168 patients with inflamma-
tory back pain from Northwest Africa, 26 (15.5%) were diag-
nosed with non-radiographic axial SpA [17], while in the
global cohort of patients with inflammatory back pain,
29.10% of patients met the criteria for non-radiographic axial
SpA. Moreover, the prevalence of non-radiographic axial SpA
varied significantly by region, with the highest prevalence
being reported in Asia (36.46%) and the lowest being reported
in Africa (16.02%); in Latin America and Europe, the preva-
lence was 19.2% and 29.5%, respectively [75].

Unlike MRI, ultrasonography is a much more widely avail-
able tool, and its use is more widespread in North African
countries. This is particularly due to the availability of low-
cost ultrasound equipment and the training of many rheuma-
tologists in ultrasound examination. Entheseal involvement in
SpA has been particularly assessed. A prospective Tunisian
study of 60 patients who met the modified New York criteria
for SpA compared the clinical, radiographic, and ultrasono-
graphic assessments of 5 peripheral entheses (patellar inser-
tion of the quadriceps tendon, proximal and distal insertions of
the patellar tendon, and calcaneal insertions of the Achilles
tendon and superficial plantar fascia) [76]. The authors found
a good correlation between the clinical and ultrasonographic
scores for enthesitis, whereas the radiographic score seemed to
correlate with the general parameters of SpA rather than with
the clinical scores of enthesitis. The authors also found that
ultrasonography had excellent sensitivity but weak specificity,
as compared with radiography, for the detection of erosion,
swelling, and new bone formation. Hence, ultrasonography
seems to be a useful instrument in detecting the signs of chron-
ic enthesitis, particularly when radiography is normal [77].

Ali Ou Alla et al. [78] assessed the ultrasound features of
shoulder involvement in Moroccan patients with SpA in a
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case control study. They found that shoulder enthesitis on
ultrasonography was significantly more common in patients
with SpA than in control subjects (56.6% versus 10.5%).
Involvement of the rotator cuff tendons was significantly more
common in SpA patients than in controls; however, involve-
ment of the gleno-humeral and acromio-clavicular joints was
infrequent in both groups [78]. Further studies are necessary to
evaluate the frequency and specificities of enthesis involve-
ment in patients with SpA in North Africa and to determine
the role of ultrasonography in the management of these
patients.

Diagnosis

The cultural and genetic differences between North Africa and
the Middle East are likely to affect screening strategies, which
will need to be validated or developed locally [59]. The typical
profile of a patient with non-radiographic axial SpA in North
Africa and the Middle East is a young patient with inflamma-
tory low back pain, poor response to analgesics, normal X-
rays, asymmetrical arthritis, and unexplained ankle swelling
with Achilles tendinitis [59]. In most studies performed in
North Africa, the diagnosis of SpA relies on the modified
New York criteria for AS [79]. For the diagnosis of non-
radiographic axial SpA, the majority of experts practicing in
this region use the ASAS classification criteria [61]. MRI is a
key component in the diagnosis of this specific pattern, and
although it is widely available in hospitals, there are issues
restricting its use; there may be a long waiting list for MRI
in some of the hospitals in the region, which may lead to a
delay in diagnosis [59].

A Moroccan study aimed to determine the relationship be-
tween diagnostic delay and disease features in 100 patients
with AS [80]. The average age at disease onset among the
included patients was 28.56 = 10.9 years, and juvenile-onset
AS was present in 16% of the patients. The average disease
duration was 9.5 + 6.8 years, and the average diagnostic delay
was 4.12 +£3.99 years. There were no differences in diagnostic
delay according to the age at onset, educational level, or the
presence of extra-articular involvement. Patients with late di-
agnosis (>5 years) had significantly higher structural damage
(BASRI) and severely limited spinal mobility. There was no
correlation between diagnostic delay and disease activity. In
an Algerian study, the average diagnostic delay was 6.11
years = 6.7 [60].

Several studies have aimed to identify local normative
values, define cutoff points, and develop novel indexes. In a
study from Morocco, values of the BASFI in the general pop-
ulation as compared with AS patients were used to evaluate
the discriminating power of the BASFI and determine its best
cutoff score [81]. The median BASFI of the healthy subjects
and AS patients were 0.2 and 4.5 (p < 0.001), respectively.
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Overall, the best cutoff of the BASFI was 1.5 (sensitivity,
86%; specificity, 90%), while the best cutoffs in the age
groups of 18-29 years, 30-50 years, and over 50 years were
0.9 (sensitivity, 93%; specificity, 94%), 1.5 (sensitivity, 84%;
specificity, 88%), and 2.5 (sensitivity, 84%; specificity, 97%),
respectively. Another study compared the BASDAI and an
alternative index, the mini-BASDAI, for the assessment of
disease activity in patients with AS [82]. The aim was to
determine whether the mini-BASDAI [(Question (Q) 1 fatigue
+ Q2 spinal pain) + mean of (Q5 strength morning stiffness +
Q6 duration morning stiffness)]/3] accurately measures dis-
ease activity in the subgroup of AS patients without peripheral
manifestations. Like the original BASDAI, the mini-BASDAI
showed good correlation with the patient global and physician
disease activity scores, the BASFI, ESR, and CRP in AS pa-
tients without peripheral involvement.

Management

The objectives of treatment in SpA are to control inflamma-
tory flares of the disease, reduce pain and stiffening, and main-
tain functional capacity. Pharmacological treatment is based
on the use of analgesics and non-steroidal anti-inflammatory
drugs (NSAIDs) [83]. In case of insufficient efficacy of these
drugs, the use of a disease-modifying antirheumatic drug
(DMARDSs) may be considered. DMARD:s are part of a global
management strategy, including rehabilitation and patient ed-
ucation as well as local treatments and rarely surgery.

Non-pharmacological treatment

There are many non-pharmacological treatments for SpA, in-
cluding self-exercises and group exercises. They have been
demonstrated to improve activity indices (BASDAI) and func-
tional indices (BASFI), and are generally inexpensive, making
their application possible in low- and middle-income coun-
tries [83, 84].

Pharmacological treatments

NSAIDs are the most commonly used drugs to treat SpA
patients. More than 80% of SpA patients take NSAIDs con-
tinuously or intermittently [85]. Their symptomatic and struc-
tural effectiveness has long been known, but they result in
moderate tolerance when taken over the long term and in high
doses.

A 2010 Tunisian study reviewed the treatments adminis-
tered to patients with axial SpA [86]. Of the 50 patients in-
cluded in this study, 44 had predominant axial impairment.
The average age of the patients was 39 years. The main
DMARDs were sulfasalazine (23 patients), methotrexate (2
patients), and infliximab (2 patients). Corticosteroid injections
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were administered to 16 patients. Rehabilitative care was re-
ported in 33 patients, consisting essentially of self-
rehabilitation exercises and thermal cures. Six patients
underwent surgery, mainly prosthetic hip replacement.

A multicenter Egyptian registry detailed the prescriptions
of 75 SpA patients. NSAIDs were taken by more than 95% of
patients, while oral corticosteroids were taken by 6% of pa-
tients. Sulfasalazine and methotrexate were taken by 52% and
51% of patients, respectively, and 14% of patients were ad-
ministered bDMARDs, mainly infliximab [4].

In North Africa, anti-TNF-x agents seem to have the same
efficacy as in Western populations. The percentage of SpA
patients on anti-TNF-o agents was estimated at 12% of all
patients in an Algerian study [54]. Another Algerian study
of 30 SpA patients with coxitis evaluated the effectiveness
of anti-TNF-« agents and found an improvement in the
Harris score (a score specific to clinical involvement of the
hip), in addition to improvements in the BASDAI, BASFI,
and CRP [87]. In addition, these agents were well tolerated,
with no serious adverse events.

Overall, the patient tolerance to bDMARDs is good, apart
from a risk of infections, which justifies a preliminary search
for latent tuberculosis and standardized screening and manage-
ment of the various clinical situations with which the patient is
likely to be confronted. In North Africa, in addition to the risk of
tuberculosis, there is an average-to-high prevalence of hepatitis B
and C in certain regions, which should not be overlooked. In an
Algerian study of 152 SpA patients on anti-TNF-cc agents (90 on
etanercept, 66 on adalimumab, and 8 on infliximab), representing
a follow-up of 279 patient-years, the rate of severe infections was
2.9/100 patient-years, and 2 patients developed tuberculosis dur-
ing anti-TNF-« treatment [88].

One of the major obstacles to the prescription of
bDMARD:s in North African countries is their accessibility,
which is limited by their high cost. In Algeria, anti-TNF-o
agents are available only in hospitals and are provided free
of charge, but waiting times can sometimes be long. In
Tunisia, Morocco, and Egypt, subcutaneous bDMARDs are
available in pharmacies, but social security coverage is avail-
able to a small part of the population. Anti-IL-17 and JAK
inhibitors will be available soon in Tunisia and Algeria,
whereas anti-IL-17 treatment is already available in Morocco.

Recommendations

Global recommendations for the therapeutic management of
SpA have been published and are regularly updated by the
ACR, EULAR, and ASAS. These reports generally recom-
mend the use of non-pharmacological means in all cases,
and the use of NSAIDs first, followed by bDMARD:s in the
case of ineffectiveness or failure of NSAIDs.

In North Africa, the Moroccan Rheumatology Society
(SMR) published national recommendations for the therapeu-
tic management of AS in 2017 [89]. These recommendations
advise the use of at least 3 NSAIDs at maximum dosage for 2
weeks each, before considering DMARD treatment. Anti-
TNF-« agents are recommended as the first line of
bDMARDSs, and for the second line of treatment, the SMR
recommends a choice between a second anti-TNF-o agent
and secukinumab.

Local recommendations for the management for patients
with SpA in Tunisia were communicated during the
Maghrebian Congress of Rheumatology held in Hammamet,
on the 19 and 20 April 2019, and are currently submitted to an
authority for approval and will be published soon.

Conclusion

In recent decades, knowledge about the epidemiology and
specificity of SpA in North Africa has increased considerably.
We now know that SpA in North Africa is frequent, partially
dependent on HLA-B27, and more severe than SpA in
Western countries due to a very high prevalence of coxitis.
The response to treatment is comparable to Western countries.
The major challenges in North Africa remain accessibility to
specialized care and means of early diagnosis. Prevalent in-
fections, particularly tuberculosis, in North Africa do not seem
to be a major obstacle to optimal treatment strategies which
include biologics.
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