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ABSTRACT

Introduction: Information is limited on the
prevalence and clinical characteristics of non-
radiographic axial spondyloarthritis (nr-axSpA)
among patients with inflammatory back pain
(IBP) in African countries. A global study esti-
mated the prevalence of nr-axSpA among
patients with IBP from 19 countries in Latin
America, Europe, Asia, and Africa. This post hoc
subset analysis focused on estimating preva-
lence of nr-axSpA and clinical characteristics
among patients with IBP from Northwest Africa
(Morocco and Algeria) and South Africa.
Methods: Patients from Northwest Africa and
South Africa diagnosed with nr-axSpA accord-
ing to protocol completed patient-reported
outcome measures to assess disease activity and

functional limitations, including Ankylosing
Spondylitis Disease Activity Score (ASDAS).
Results: Of the 206 patients with IBP from
Africa (n = 168, Northwest Africa and n = 38,
South Africa), 33 (16.0%) were diagnosed with
nr-axSpA (n = 26, Northwest Africa and n = 7,
South Africa), corresponding to prevalence rates
of 15.5% and 18.4%, respectively. Disease
activity per region, measured as mean ASDAS,
was 2.4 ± 1.4 and 2.4 ± 0.9, respectively, based
on erythrocyte sedimentation rate and
2.4 ± 1.3 and 2.7 ± 0.7 based on C-reactive
protein.
Conclusions: Although the number of patients
available for the analysis was low, it appears
that the prevalence of nr-axSpA among patients
with IBP is similar between Northwest and
South Africa, and the disease burden is sub-
stantial. Limited access to magnetic resonance
imaging may hinder early detection in these
areas, thereby affecting the assessment of
prevalence.
Funding: Pfizer.
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INTRODUCTION

Spondyloarthritis (SpA) is a group of similar
inflammatory diseases that includes psoriatic
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arthritis, ankylosing spondylitis (AS), reactive
arthritis, and enteropathic arthritis [1]. SpA can
be categorized into axial SpA (axSpA), wherein
symptoms are mainly localized in the spine and
sacroiliac joints, and peripheral SpA (including
articular or enthesitic involvement), wherein
symptoms are localized in the peripheral joints.
In axSpA, chronic inflammatory back pain (IBP)
is a common feature [2] and has a strong asso-
ciation with expression of human leukocyte
antigen (HLA)-B27 [3].

Several sets of criteria have evolved to classify
patients with SpA [4]. In the modified New York
criteria for assessing AS, conventional radio-
graphs must show the patient to have at least
grade II bilateral sacroiliitis or grade III unilat-
eral sacroiliitis and at least one other clinical
feature from the following: IBP, limited mobility
of the lumbar spine, or limited chest expansion
at the fourth intercostal space [5]. According to
the 2009 criteria developed and validated by the
Assessment of SpondyloArthritis international
Society (ASAS) [6, 7], patients with radiographic
evidence of sacroiliitis are diagnosed as having
AS (referred to as radiographic SpA). Patients
without radiographic evidence of sacroiliitis,
but with evidence of sacroiliitis by magnetic
resonance imaging (MRI) and IBP and/or HLA-
B27 positivity, or without MRI evidence but
HLA-B27 positive with two or more other
clinical features of SpA are classified as having
nonradiographic (nr)-axSpA. However, the
diagnosis of nr-axSpA remains a challenge and
newer and more sensitive methods using MRI
for the evaluation of the sacroiliac joint have
been developed [8, 9]. This progress in imaging
may lead to earlier diagnosis and treatment of
these patients, and may delay or prevent dis-
ease progression to radiographic axSpA or AS
that would otherwise result in increased limi-
tation of function [10].

Findings from a multinational, noninter-
ventional, cross-sectional, epidemiologic study
revealed significant variations across the globe
in the prevalence of nr-axSpA among patients
with IBP, with the highest prevalence reported
in Asia (36.5%) and the lowest reported in
Africa (16.0%) [11]. However, there is limited
information on the prevalence and clinical
characteristics of nr-axSpA among patients with

IBP in individual African countries [12].
Understanding the prevalence of nr-axSpA in
the various regions of Africa and the challenges
involved in obtaining this information will
provide a foundation for regional rheumatolo-
gists and public health agencies to develop
programs for early detection and treatment of
this disease in their countries. The objective of
this post hoc analysis was to provide prevalence
estimates of nr-axSpA among patients with IBP
across two countries in Northwest Africa (Mor-
occo and Algeria) and in South Africa.

METHODS

Study Design and Patients

This report constitutes a post hoc subset analy-
sis of a noninterventional, cross-sectional, epi-
demiological study that estimated the
prevalence of nr-axSpA in patients with IBP
from 19 countries in Africa, Asia, Europe, and
Latin America [11]. The study was conducted in
accordance with the ethical standards of the
institutional and/or national research commit-
tee and with the 1964 Helsinki Declaration and
its later amendments or comparable ethical
standards. Informed consent was obtained from
all individual participants included in the
study.

Consecutive patients with chronic low back
pain (CLBP) from 51 rheumatology outpatient
public health clinics who met the criteria for
IBP were evaluated for inclusion in the study
[11]. Major inclusion criteria were
age C 18 years, CLBP C 3 months, and at least
four of the following: age of onset
was\ 40 years, insidious onset, improvement
with exercise, no improvement with rest,
nighttime pain. The exclusion criteria were:
back pain that is non-inflammatory, a condi-
tion such as fibromyalgia that mimics IBP, a
fever that persists, a neuropathic component,
weight loss of more than 10 kg in the past
6 months that cannot be explained, numbness
or weakness of the lower extremities bilaterally,
urinary retention or incontinence, fecal incon-
tinence or a decrease in anal sphincter tone,
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saddle anesthesia, or worsening neurologic
decline.

Assessments

Amedical record review using a case report form
was conducted to determine whether patients
met the criteria for nr-axSpA, or AS or other
types of IBP, according to the ASAS criteria for
axial SpA and the modified New York criteria for
AS [11]. Patients diagnosed with nr-axSpA were
asked to complete a survey to assess patient-
reported outcomes. Disease activity was deter-
mined using the Ankylosing Spondylitis Disease
Activity Score (ASDAS) based on erythrocyte
sedimentation rate (ESR) or C-reactive protein
(CRP), and the Bath Ankylosing Spondylitis
Disease Activity Index (BASDAI).

Statistical Methods

The original epidemiologic study was powered
so that the 95% confidence interval around the
prevalence estimate for nr-axSpA would be
± 3.00% overall and ± 5.00–10.00% for a
region. The actual total sample size was slightly
lower than the assumed size (N = 974 vs.
N = 981); however, this did not affect the
overall statistical power. For this post hoc subset
analysis, no sample size estimation was
performed.

Data for binary/categorical variables were
reported as frequencies, percentages, and 95%
confidence intervals, and data for continuous
variables were reported as counts, means, and
standard deviations.

RESULTS

Prevalence of nr-axSpA in Northwest
Africa and South Africa

A total of 206 patients from Africa fulfilled ASAS
IBP criteria, of whom 168 were from two
countries in Northwest Africa (Morocco and
Algeria) and 38 were from South Africa (Fig. 1).
Of these patients, 33 (16.0%) were diagnosed
with nr-axSpA; 26 patients from Northwest

Africa and seven patients from South Africa.
This corresponded to prevalence rates of nr-
axSpA of 15.5 and 18.4%, respectively.

Demographic and Clinical Characteristics
of Patients with nr-axSpA

Patients with nr-axSpA from Northwest Africa
were a mean age of 34.2 ± 9.7 years, 42.3%
were women, and 80.8% were of Arab ethnicity
(Table 1). In South Africa, patients were a mean
age of 45.9 ± 10.0 years, 57.1% were women,
and 71.4% were white. The mean body mass
index was 24.3 ± 3.9 and 26.3 ± 3.9 kg/m2 in
Northwest and South Africa, respectively, and
the corresponding mean age of IBP onset was
28.0 ± 8.6 and 29.9 ± 9.4 years. Patients expe-
rienced CLBP for a mean of 6.9 ± 9.3 years in
Northwest Africa and 15.0 ± 12.9 years in
South Africa. A total of 16 (69.6%) of 23 patients
from Northwest Africa and two (40.0%) of five
patients from South Africa had elevated CRP
levels. Nine (37.5%) of 24 patients from
Northwest Africa, but none from South Africa,
had elevated ESR. Nine (64.3%) of 14 patients
from Northwest Africa and six (85.8%) of seven
patients from South Africa tested positive for
HLA-B27 (Table 2).

Delay from IBP to nr-axSpA Diagnosis

There was a mean delay of 2.5 ± 2.4 years
between the presentation of IBP and diagnosis
of nr-axSpA among patients from Northwest
Africa, based on data from six patients, and
14.5 ± 20.5 years for patients from South
Africa, based on data from two patients
(Table 2).

Patient-Reported Outcomes in nr-axSpA

Disease activity based on mean ASDAS-ESR and
ASDAS-CRP for patients from Northwest Africa
was 2.4 ± 1.4 and 2.4 ± 1.3, respectively
(Fig. 2). The corresponding ASDAS scores in
patients from South Africa were 2.4 ± 0.9 and
2.7 ± 0.7. The mean overall BASDAI scores were
3.8 ± 2.5 and 4.8 ± 2.6 in patients from
Northwest Africa and South Africa, respectively.
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DISCUSSION

In this subset analysis, the prevalence of nr-
axSpA was similar among patients with IBP
from Northwest Africa (Morocco and Algeria)
and South Africa, but there was a higher pro-
portion of men among those from Northwest
Africa vs. South Africa (57.7 vs. 42.9%). The
higher percentage of men vs. women with nr-
axSpA in Northwest Africa differs from results of
other studies [13, 14]. It is possible that this
difference is due to a higher likelihood of men
seeking medical help in that region.

There was an apparent difference in the
mean number of years between presentation of
IBP and diagnosis of nr-axSpA among patients
from the two regions (Northwest Africa,
2.5 years; South Africa, 14.5 years), and they
both differed from the mean value of 5 years
obtained in the global study [11]. However,
these data should be interpreted with caution,
as they are based on very low numbers of
patients with data available (six from Northwest
Africa and two from South Africa). Although
MRI facilities are widely available in Algerian,
Moroccan, and South African hospitals, access
to these facilities is limited for some patients
and this may have contributed to the low
numbers [12].

Similarly, the difference in HLA-B27 test
status between Northwest Africa and South
Africa, where results were available for 54 and

100% of patients, respectively, (compared with
71% of the entire sample of patients with nr-
axSpA) [11] should be interpreted with caution,
due to the small number of patients. Even
though access to MRI and/or HLA-B27 testing
may be challenging in developing countries,
education on recognizing and diagnosing nr-
axSpA can help increase rates of earlier
diagnosis.

Clinical and patient-reported outcomes as
assessed by the ASDAS and BASDAI scores,
respectively, revealed high levels of disease
activity, suggesting suboptimal disease control
in both regions. Disease management strategies
may vary among African countries. For
instance, a study conducted in Morocco found
that all patients had used nonsteroidal anti-
inflammatory drugs, with phenylbutazone
having been used in 15.4% of patients [15].
However, only 52.6% of patients received con-
ventional synthetic disease-modifying anti-
rheumatic drugs (csDMARDs) (sulfasalazine or,
less often, methotrexate) and only 2.6% were
treated with antitumor necrosis factor (TNF)
therapies [15]. Algeria has a public healthcare
system in which the majority of the population
has access to csDMARDs. However, patient
access to biologic therapies is limited, as they
are only available for free in public hospitals
[16]. Few patients are treated with TNF inhibi-
tors, due to a lack of access and an increased risk

Fig. 1 Study flowchart. AS ankylosing spondylitis, ASAS Assessment of SpondyloArthritis international Society, CRF case
report form, IBP inflammatory back pain, nr-axSpA non-radiographic axial spondyloarthritis
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Table 2 Clinical characteristics of patients diagnosed with nr-axSpA

Northwest Africa (N = 26) South Africa (N = 7)

HLA-B27 status, n (%)

Positive 9 (34.6) 6 (85.7)

Negative 5 (19.2) 1 (14.3)

Results not available 12 (46.2) 0 (0.0)

Time from IBP to SpA diagnosis (SD), years 2.5 (2.4) 14.5 (20.5)

n 6 2

Family history of SpA, n (%)

Yes 8 (30.8) 1 (14.3)

No 18 (69.2) 4 (57.1)

Results not available 0 (0.0) 2 (28.6)

Sacroiliitis diagnosis (unilateral up to grade 2), n (%)

Diagnosed with X-rays 18 (69.2) 1 (14.3)

Diagnosed with an MRI 4 (15.4) 0 (0.0)

Not diagnosed 4 (15.4) 6 (85.7)

Results unavailable 0 (0.0) 0 (0.0)

Highest sacroiliitis grade, n (%)

Grade 0 1 (3.9) 0 (0.0)

Grade I 11 (42.3) 0 (0.0)

Grade II 9 (34.6) 1 (14.3)

Grade III 1 (3.9) 0 (0.0)

Grade IV 0 (0.0) 0 (0.0)

Missing 4 6

NSAID response, n (%)

Positive 19 (73.1) 3 (42.9)

Negative 4 (15.4) 3 (42.9)

Results not available 3 (11.5) 1 (14.3)

Most recent CRP value, mean (SD) 18.1 (30.5) 7.1 (9.6)

n 23 5

Most recent CRP levels, n (%)

Not elevated (\ 3.5 mg/l) 7 (26.9) 3 (42.9)

Elevated (= 3.5 mg/l) 16 (61.5) 2 (28.6)

Results not available 3 (11.5) 2 (28.6)

Most recent ESR value, mean (SD) 29.5 (32.1) 5.2 (4.0)
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of malaria associated with anti-TNF treatment
[17].

A limitation of this post hoc subset analysis
is that it included a small number of patients.
The populations of Algeria and Morocco
together represent approximately only one-
third of the population of Northern Africa [18].
Although the population of South Africa con-
stitutes almost 90% of the population of
Southern Africa, conditions vary widely in the
region [18]. Therefore, the extent to which the
patients included in this subset analysis are
representative of the wider population of
patients with nr-axSpA in Africa, or even

Northern and Southern Africa, is not clear.
Additionally, as this was an observational, cross-
sectional study, there was limited longitudinal
patient information for further analyses.
Although the use of questionnaires and case
report forms is a standard procedure for col-
lecting data and patient assessments, this may
not provide a comprehensive medical history
for each patient.

Another limitation of this analysis is that the
ASAS criteria have not been validated in
Northern and Southern Africa and may not be
the ideal method for diagnosing nr-axSpA in
these areas [19]. Differences between these

Table 2 continued

Northwest Africa (N = 26) South Africa (N = 7)

Most recent ESR value, n (missing) 24 (2) 5 (2)

Most recent ESR levels, n (%)

Not elevated (\ 28 mm/h) 15 (57.7) 5 (71.4)

Elevated (= 28 mm/h) 9 (34.6) 0 (0.0)

Results not available 2 (7.7) 2 (28.6)

AS ankylosing spondylitis, CRP C-reactive protein, ESR erythrocyte sedimentation rate, HLA-B27 human leukocyte antigen
B27, IBP inflammatory back pain, nr-axSpA nonradiographic axial spondyloarthritis, NSAID nonsteroidal anti-inflam-
matory drug, n/N number, SpA spondyloarthritis, SD standard deviation

Fig. 2 Reported outcomes across Northwest and South
African patients with nr-axSpA. ASDAS Ankylosing
Spondylitis Disease Activity Score, AS ankylosing spondyli-
tis, BASDAI Bath Ankylosing Spondylitis Disease Activity
Index, BASFI Bath Ankylosing Spondylitis Functional

Index, BASMI Bath Ankylosing Spondylitis Metrology
Index, CRP C-reactive protein, ESR erythrocyte sedimen-
tation rate, nr-axSpA non-radiographic axial
spondyloarthritis
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regions and western countries in the genetic
background of the patients and in environ-
mental factors such as sanitation and infection
may result in a different presentation of the
disease [19, 20].

CONCLUSIONS

Despite the limitations, this post hoc subset
analysis provides insight into the prevalence of
nr-axSpA among patients with IBP in Northwest
Africa and South Africa. Larger studies evaluat-
ing the epidemiology, diagnosis, and treatment
of nr-axSpA are needed to have a clear under-
standing of prevalence rates in these African
regions.
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for the protocol, data dictionary, and statistical
analysis plan. Data may be requested from Pfizer
trials 24 months after study completion. The de-
identified participant data will be made avail-
able to researchers whose proposals meet the
research criteria and other conditions, and for
which an exception does not apply, via a secure
portal. To gain access, data requestors must
enter into a data access agreement with Pfizer.
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