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Abstract The association of HLA-B27 with ankylosing spondylitis accounts for 20 to 50% of the total disease
risk. It varies markedly among racial and ethnic populations. The main purpose of the present study is to perform an
investigation regarding the distribution of the human leukocyte antigen HLA-B27 and its subtypes in Moroccan
healthy controls and in patients with AS and to compare this with other reports from other populations. One hundred
twenty-five controls and 116 patients with AS were evaluated in this study. Among patients, three cases were
associated to acute anterior uveitis. Typing of the HLA-B27 alleles was performed by microlymphocytotoxicity and
polymerase chain reaction amplification with sequence-specific primers. A significant association between
ankylosing spondylitis and B27 was identified; HLA-B*27 allele was carried by 46.5% of patients and only one
subject from healthy controls was found to be positive (p<0.001, RR= 2.95). Among all positive patients, 64.8%
were males and 53.7% belonged to 20-29 and 30-39 age groups. Being male aged 30-39 was significantly
associated with B27 positivity. Four HLA- B*27 alleles were observed in this study: B*2705 (44.4%), B*2702
(29.6%), B*2703 (9.2%) and B*2708 (16.7%). The only positive subject from healthy controls carried B*2705 allele.
B*2708 subtype was identified in all cases with uveitis. This allele showed a significant association with patients
being female. Concluding, HLA-B27 is strongly associated with ankylosing spondylitis in Moroccan population.
Our results showed a restricted number of HLA-B27 subtypes with predominance of HLA-B*2705, 02 alleles. The
B*2708 allele detected for the first time in North Africa, seems to be associated with ankylosing spondylitis in the

studied population.
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1. Introduction

Ankylosing spondylitis (AS) is a prototype of a group
of inflammatory diseases formerly known as
spondyloarthropathies, and currently called
spondyloarthritides and its incidence range from 0.2 to
1.1% [1]. It is a form of seronegative inflammatory
arthritis that affects primarily the sacroiliac joints and the
axial skeleton (spine) and, less frequently, peripheral
joints and other extra-articular organs such as the eyes,
skin, and cardiovascular system [2]. This rheumatic
disease can lead to structural and functional impairments
and a decrease in quality of life. It usually develops in the
second or third decade of life affecting young men more
frequently than women with a ratio Male/Female of
roughly 2 to 1 [3]. The exact cause of AS is unknown, but
substantial evidence indicates that it arise as a
consequence of abnormal immune response, which may
be triggered by a complex of genetic and environmental
factors [4]. In 1973, two groups working independently
reported a striking association between what we now

know as human leukocyte antigen-B27 (HLA-B27) and
ankylosing spondylitis [5,6], however the exact role of
B27 molecule in the etiology of the disease still remains
elusive. To explain its pathogenic role, a number of
theories confirmed by transgenic rats, have emerged
relating to various aspects of the HLA-B27 molecule,
from its classical role in antigen presentation to its
propensity to misfold during assembly in the endoplasmic
reticulum and to undergo dimerization [7,8].

There is considerable heterogeneity within the HLA-
B27 group of alleles referred to as subtypes. Most of them
differ from each other in a few amino acid residues
occupying defined locations in the peptide-binding groove
[9]. It has been well established that HLA-B27 subtypes
differ their ethnic distribution, which may be the result of
different genetic and geographic origins [10]. Although
the ethiopathogenesis of AS is not completely understood,
it is generally accepted that the strength of various B27
subtypes in association with AS is different. While the
two B*2706 and B*2709 subtypes appear to be
unassociated or perhaps weakly associated with the AS.
The relatively common subtypes B*2705, B*2702,
B*2704, B*2701, B*2707, B*2708, B*2710, B*2714,
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B*2715 and B*2719 were reported to be positively
associated with the disease. Other subtypes have not been
yet fully studied for disease association. So, it becomes
essential to study the definitive conclusion of the disease-
associated subtypes in different ethnic group, which is
greatly advantageous in clarifying the role of B27 in the
AS [11].

In Morocco, HLA-B27 allele frequencies has never
been studied before, hence the main objective of the
present study was to unravel the B*27 subtypes
prevalence in positive AS patients and healthy controls
from the Moroccan population and to compare this with
other populations previously reported.

2. Material and Method

2.1. Study Population

One hundred and sixteen consecutive adult patients
with AS and 125 unrelated healthy individuals were
included in the study. The control group consisted of
healthy bone marrow and kidneys volunteer donors of
both genders (sex-ratio (M/F) = 0.86) with no family
history of AS or other kind of rheumatic symptoms
suggesting presence of a serious disease. Ankylosing
spondylitis diagnosis was in accordance with the modified
New York criteria [12]. Patients were recruited in the
study between February 2009 and April 2010, from those
followed at the rheumatology department of the Ibn Rochd
Hospital, Casablanca, Morocco. A complete clinical
evaluation was done for all patients; three of them had
acute anterior uveitis. Only one subject from each family
was included. All subjects provided written informed
consent. This study was approved by the ethnics review
committee of the Pasteur Institute of Morocco, in
accordance with the World Medical Association
Declaration of Helsinki: Ethical Principles for Medical
Research Involving Human Subjects.

2.2 Laboratory Analyses

HLA typing and allele frequency was carried out at the
Immune histocompatibility laboratory of Immunology and
Molecular Biology Department at the Pasteur Institute in
Casablanca. Using the commercial QlAamp DNA Blood
Midi Kit, (Quiagen, QIAamp DNA Midi and Blood Midi
handbook), genomic DNA was extracted from 5ml
peripheral blood of each one of the studied populations.
HLA-class | (-A,-B) typing was undertaken by
microlymphocytotoxicity test using HLA typing Terasaki
plate (One Lambda, USA). Molecular typing were
performed by polymerase chain reaction amplification
method (PCR-SSO) with specific primers for -A and -B
loci followed by a probe hybridization reaction (Line
Probe Assay, Innogenetics INNO-LIPA HLA B Update
plus).

HLA- B*27 alleles were typed at high resolution using
the PCR-sequence-specific primers (PCR SSP) (One
Lambda’s Micro SSP™ Generic and High Resolution
HLA Typing Trays). PCR products were visualized in
2.5% agarose gel under UV illumination following
ethidium bromide staining and documented by
photography.

2.3 Statistical Analysis

Statistical analysis was carried out using SPSS 17.0
software. Chi-squared test was used to compare the
genotypes distribution or allele frequencies between AS
patients and controls. The allelic frequencies of each one
of the B27 subtypes were determined by direct count. The
confident interval (ClI) of the calculated odds ratio (OR)
was estimated by approximate 95%. Results were
considered significant when the p-value was less than 0.05.

3. Result

A total of 116 AS patients and 125 controls were
recruited in this study. Demographic variables and
baseline characteristics of patients were given in Table 1.
The mean agedstandard deviation (SD) was 37.94#13.44
(range: 10-74 years) in patients and 42+13.66 (range: 16-
68 years) in control group, respectively. There were 62
(53.45%) female and 54 (46.55%) male in patient group,
in the control group it was 67 (53.6%) and 58 (46.4%),
respectively. All the subjects were native residents of
Morocco.

Table 1. Distribution by Age and Sex of Patients with Ankylosing
Spondylitis

Age P,j‘f‘f;gs % Snefs'z\tﬂ iez);st
(4655%) | (53.45%)
10-19 13 11.20 9 4
20-29 23 19.82 12 11
30-39 31 26.72 12 19
40-49 28 24.13 12 16
50-59 14 12.06 6 8
60-69 6 5.17 2 4
70-79 1 0.86 1 0

In all patients with ankylosing spondylitis, Fifty-four
(46.55%) was HLA- B27 positive. Among these subjects,
64.8% (35 cases) were males and 35.2% (19 cases) were
female (Table 2). The majority of patients (29/54) was
within the 20-29 and 30-39 age groups, which corresponds
to 53.7% of the total positive patients. In the same groups,
58.3% and 64.7% were male, respectively. No significant
difference in HLA-B27 positivity was encountered with
different age groups and sex except for 30-39 age group
(p<0.05).

Table 2. Distribution of HLA-B27+ Ankylosing Spondylitis Patients
by age

Sex M Sex F .
Age | n=54 | % n=35 n=19 szlue
(64.8%) (35.2%)
10-19 7 12.96 6 1 0.068
20-29 12 22.22 7 5 0.211
30-39 17 31.48 11 6 0.041
40-49 9 16.66 5 4 0.358
50 -59 5 9.25 3 2 0.433
60 - 69 3 5.55 2 1 0.460
>70 1 1.85 1 0 0.433

Among healthy controls, only one out of 125
participants was B27 positive. This patient was male
subject who belonged to age group 20-29. The difference
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between patients with AS and controls is found to be
highly significant (p<0.001, RR= 2.95).

While up to the subtype level, out of the ninety-eight
subtypes reported worldwide (http://hla.alleles.org/class1.html),
only four alleles, B*2702, B*2703, B*2705 and B*2708
were found in the present study. Table 3 shows the
distribution of HLA-B*27 alleles in the studied groups
and the statistical analysis for disease association. B*2705
and B*2702 were clearly the predominant subtypes; they
were detected in 24 (44.4%) and 16 (29.6%) of all 54
patients, respectively, whereas B*2703 and B*2708 were
present in 9.2% and 16.6% of the positive subjects.

The B*2708 subtype was associated with 26.3% of
female patients (5/19), compared with the male positive
subjects, this difference was statically significant (p=0.03,
Table 4). The B*2705, B*2702 and B*2703 subtypes
were relatively equally distributed between both sexes. No
significant difference in the subtypes distribution between
males and females was found.

Table 3. Distribution of HLA-B27+ Ankylosing Spondylitis:Patients

by Subtype and Sex
subtype | "M |06 | sexM (%) | SexF(6) | pvalue
B*2705 24 444 | 16(45.71) | 8(42.10) | 0.319
B*2702 16 29.6 12 (34.28) 4 (21.05) 0.915
B*2708 9 167 | 4(11.42) | 5(26.31) | 0.031
B*2703 5 9.2 3 (8.57) 2(1052) | 0.460
Total 54 100 35(64.8) | 19(35.2)

Concerning the healthy group, the only HLA-B*27
positive case found was represented by HLA-B*2705
variant.

4. Discussion

The association of HLA-B27 with ankylosing
spondylitis has been known for over 39 years and has been
well established in many ethnic groups. It remains one of
the best examples of a disease association with a
hereditary marker. [6,13]. In Morocco little is known
regarding HLA-B27 prevalence. To the best of our
knowledge this is the first report about B27 subtype
frequencies in Moroccan patients with AS.

The prevalence of HLA-B27 varies greatly in the
different ethnicities ranging from 0% in African Bantu and
Australian Aborigines to 50% in Native Americans [14].
In our healthy population, the frequency of B27 is found
to be very low; only one subject was positive for HLA-
B27 out of 125 tested participants. This prevalence was
lower than that noted in Caucasians and some prevalence
reports from other Arabic countries such as Tunisia, Syria,
and Emirates [15,16,17].

Regarding patients with ankylosing spondylitis, the B27
incidence (46.55%) was lower than that documented in
Middle Eastern and Western European populations [18],
[19]. However, our estimate was much higher compared to
what has been reported in the prior year by Atouf et al. in
which the estimated HLA-B27 prevalence rate was 29.3%
[20]. The difference between frequencies reported in that
study and present report is likely due to the lower size of
their studied population. In the other hand, analysis by
gender and age reveals that HLA prevalence among males
is significantly higher than that found in females (64.8%
vs. 35.2%, p<0.001) and showed two peaks among males
aged 20-29 and 30-39 years. It is worth noting that our

studied population included 62 females and 54 males, thus
this is the lowest male/female ratio (0.75) reported in the
literature [3,21].

Genetic heterogeneity of HLA-B27 alleles is increasing
due to different population studies and high-resolution
techniques [22]. Not all of these alleles are equally
associated with AS and are not equally distributed over
the world [23,24]. In the present report we identified 4
HLA-B*27 variants in our studied groups. In fact, we
could not accurately define the contribution of each one of
the identified HLA-B*27 subtype to AS risk, because of
the very low B*27 frequency in the healthy group; among
125 studied subjects, only one (0.81%) was found to be
positive HLA-B*27, this case was represented by HLA-
B*2705 variant.

The distribution of subtypes in the patients included in
this study follows the world tendency: B*2705 was the
most frequent subtype (44.44%). It seems to be the allele
from which all subtypes derived [25]. It is well established
that it’s clearly associated with ankylosing spondylitis and
related spondyloarthropathies around the world. It is the
predominant subtype in almost all populations,
particularly among Euro-Caucasians. The B*2702 was
present in 29.62% of patients. It is prevalent in
Mediterranean populations, showing a high frequency in
the Middle Eastern Arabs and Berbers [26,27]. This allele
was found over-represented in the Jewish population (54%)
[28], having a similar distribution to that found in North
African Caucasians from Algeria (52%) and Tunisia
(43%). In Turks, overall frequency in AS patients is 2.6%,
represented by B*2702 and B*2705 as the susceptibility
disease markers [25,29]. B*2703 was seen in 9.2% of our
patients. It has previously been detected in American
blacks [30]. This allele was a predominant subtype of
HLA-B27 in West Gambia, West Africa [31]. It was also
found that B*2703 has a subtly higher frequency amongst
the low incidence of rare subtypes in Wuhan populations
[11]. Similar findings have been described in Taiwanese
Chinese population [32]. B*2708 is a rare European
subtype that was first observed in Britain and has been
reported in association with AS in a large family from the
Azores Islands in the Atlantic Ocean, a territory of
Portugal [33,34]. It is an extremely rare subtype, and its
relationship to disease has not been defined. In the present
study, among all positive subjects 16.7% have B*2708
and its prevalence was significantly higher in female than
male patients (p=0.03). Although the presence of this
allele should be interpreted carefully, according to
Gonzalez et al., each B27 allele was considered to be
susceptible or predisposing subtype if at least one patient
could be detected in one population [26]. Consequently,
this prompt suggestion that, B*2708 may be a disease-
associated subtype in Moroccan population, which is
intriguing and perhaps worthy of further investigation.
Our study also suggests that this subtype could have been
introduced as a result of an admixture with European
genes too.

Acute anterior uveitis (AAU) occurs in approximately
20%-30% of the patients with AS, being considered the
most common extra-articular manifestation [35]. It relates
to neither joint disease exacerbation nor severity [36]. In
the present study, three of our patients suffer from AAU.
HLA-B*2708 allele was represented in all subjects with
AAU. This may suggest a possible role of this allele in the
occurrence of this clinical feature.
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In conclusion, the conundrum of this remarkable
association of HLA-B27 with AS, still remains as
puzzling as ever and it continues to challenge our minds.
Meanwhile, the present report provides interesting
information on the HLA-B*27 association with AS in
Moroccan patients. The low B*27 prevalence in the
healthy group, coupled with the remarked strong AS risk
demonstrated by our results. This study showed that
HLA*B2705, HLA*B2702, HLA*B2703 and
HLA*B2708 are the subtypes found in our population. As
all over the world B*2705 was the predominant subtype.
Furthermore, we suggest a possible association with AS
for HLA*B2708 found for the first time in North Africa.
Nevertheless, the definitive conclusion of the disease-
associated subtype needs to be confirmed in further
studies and in other populations.
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