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ABSTRACT

Aim: The objective of this study was to explore the prevalence of various autoimmune diseases (AIDs) in a large
cohort of patients and to characterize the autoantibody profile in the patients with and without AIDs to confirm
the diagnosis and to refine the Moroccan databases.

Patients and method: Retrospective study was conducted in the Laboratory of autoimmunity National Institute of
Hygiene (NIH) of Rabat in Morocco. A total of 3182 consecutive Moroccan patients (2183 females and 999
males) whose sera were tested for 14 autoantibody profile between 2010 and 2016.

Results: Only 944 (29.7%) patients were diagnosed with AIDs of those suspected. The prevalence of systemic
lupus erythematosus (SLE), intestinal malabsorption (IM) and arthritis polyarthralgia (AP) were the highest (4.2,
4.1 and 4%), subsequently followed by rheumatoid arthritis (RA) (2.8%), cholestatic syndrome (CS) (1.8%),
interstitial lung disease (ILD) (1.6%).In females IM, AP and SLE also showed the highest prevalence (5.4%, 5.3%
and 4.9% respectively), while of male, SLE showed the highest prevalence (1.9%). The prevalence of ANA was
increased in most patients with systemic especially in neuropathy (NP), hemolytic anemia (HA), primary
Sjogren’s syndrome (pSS), dermatomyositis (DM), thrombocytopenia (Tb), systemic sclerosis (SSc), ANCA-as-
sociated vasculitis (AAV), AP, Renal impairment (RI), SLE, and mixed connective tissue disease (MCTD). Anti-
dsDNA antibodies were higher in SLE and ENA showed the highest titers in MCTD. Others are relatively specific
for certain disease, such as anti 2GP1 for thrombosis syndrome, anti ANCA for primary sclerosing cholangitis
(PSC), AAV, ILD and RI, anti CCP2 for RA, ILD and AP. the prevalence of anti AMA was higher in primary biliary
cirrhosis (PBC), followed in CS, also, ANA have been identified in up to 25% of patients with primary biliary
cirrhosis. The prevalence of anti-SMA was higher in PBC, treated patients for Chronic hepatitis C (HCV), and
autoimmune hepatitis (AIH) and anti-PCA was higher in biermer anemia patients with vitamin B12 deficiency
(BA/Def vit B12). The prevalence of IgA EMA, IgA tTG and IgA AGA were higher in patients IM and celiac
disease (CD). The prevalence of anti thyroperoxidase (TPO) was significantly increased in the autoimmune
thyroiditis (AIT).

Conclusion: Our study shows the diagnostic value of auto antibodies in AIDs. It would be interesting to carry out
prospective studies on each pathology separately, in order to fill the classic vagaries of the retrospective study
and objectively estimate the prevalence in different AIDs. These data on the prevalence of each autoimmune
disease are valuable for the public health system.

1. Introduction

targeting many sites in the body. These diseases translate the rupture of
the immune tolerance against antigens of the self, which attack and

Autoimmune diseases (AIDs) include a wide variety of illnesses damage the body’s own tissues, organs and cells [1].To date, the
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American autoimmune related disease association (AARDA) has clas-
sified more than 100 AIDs [2], making it the third most common type of
disease in the United States [2]. And they represent an important health
problem, affecting at least 5-10% of the world population [2-4],
especially young adults, and women are more susceptible to these
diseases than men [3-5]. Some of the AIDs are within the top 10 leading
causes of death among women aged 65 and older [2,3].

Information on the prevalence of various diseases is insufficient,
especially in countries out of Europe or North America [6]. There is
epidemiological evidence of increased incidence and prevalence of
certain AIDs in highly industrialized countries, which cannot be at-
tributed to better diagnoses alone [3,4]. The incidence and prevalence
of some AIDs appear to be increased in certain ethnic groups; for ex-
ample, systemic lupus erythematosus (SLE), rheumatoid arthritis (RA),
type 1 diabetes, psoriasis and celiac diseases are increased in African
American, certain Native American, and Caucasian populations, re-
spectively [2].

According to the clinical manifestation, AIDs may be classified as
systemic (e.g. systemic lupus erythematosus (SLE), rheumatoid arthritis
(RA), dermatomyositis (DM), mixed connective tissue disease (MCTD),
etc) or as organ-specific (e.g. autoimmune thyroiditis (AIT), celiac
disease (CD), etc). However, this clinically useful classification does not
correspond to the underlying pathogenetic mechanisms [1]. Never-
theless, there is often overlap between these two groups. These diseases
are characterized by the clinical appearance of inflammation, joint and
muscle pain, fatigue, increased antibodies to the endocrine glands and
other tissues, and connective tissue degradation. However, these AIDs
are difficult to diagnose because they are not specifically symptomatic
[7].The complexity of their spectrum is enormous and although their
etiology is still uncertain, it has been shown that genetic and environ-
mental factors are involved in triggering the pathological mechanism
[2]. It is mentioned a theory according to which the level of hygiene
and sanitary conditions (e.g. drinking water, food, housing conditions,
etc.) in a given country might have an impact on the development of
AIDs [2].

AIDs can only be defined on a set of specific clinical and biological
criteria, among which the autoantibody titer is fundamental. The search
for autoantibody is important and useful serological immunological
markers widely used as laboratory tools for the diagnosis and mon-
itoring of AIDs [8]. The classification of certain AIDs is based on the
presence or absence of the corresponding antibodies. They can also be
predictive of risk factors or be a criterion of therapeutic follow-up [9].
In clinical practice, most sera from patients suspected of having AIDs
are required by clinicians to be tested for AIDs diagnosis confirmation.
However, the prevalence of AIDs remained virtually unknown in sub-
jects with clinically suspected AIDs manifestations, although it has been
widely studied in the general population worldwide [10,11].

The aim of this study is to explore the prevalence of various AIDs in
a large cohort of patients with AIDs diagnosed symptoms and to char-
acterize the autoantibody profile in the patients with and without AIDs
for helping to confirm or exclude the diagnosis of this pathology and
increasing the Moroccan databases.

2. Materials and methods
2.1. Patients

A total of 3182 consecutive Moroccan patients (2183 females and
999 males) from Rabat- Morocco were received by the laboratory au-
toimmunity of National Institute of Hygiene (NIH), given that the la-
boratory was the first perform autoimmunity tests since 20 years, it still
receive the major patients from different Moroccan cities, for auto an-
tibodies testing, including antinuclear antibodies (ANA), anti- deoxyr-
ibonucleic acid antibodies (ds DNA), anti extractable nuclear antigens
antibodies  (ENA), anti-phospholipides  antibodies = (APL:p2
Glycoprotéinel), anti-peptides cycliques citrullinés antibodie (CCP2),
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anti- Anti-neutrophil cytoplasmic antibodies (ANCA), Anti-mitochon-
dries antibodies (AMA), anti smooth muscle antibodies (SMA), anti
parietal cell antibodies (PCA), anti liver kidney microsome antibodies
(LKM1), anti liver cytosol antibodies (LC1) anti-endomysium antibodies
IgA (EMA), anti-gliadine antibodies (AGA) IgA, anti-transglutaminase
antibodies (tTG) IgA and anti-thyropéroxydase antibodies (TPO), be-
tween 2010 and 2016. Serum samples were referred from the depart-
ments of rheumatology, nephrology, gastroenterology, dermatology,
general internal medicine, neurology and oncology from the hospitals
of the city of Rabat and its large region for the diagnosis and follow-up
of AIDs.

All registration forms were carefully checked and patients who had
no positivity for autoimmune markers were excluded. However, 3182
patients (2183 females and 999 males) with positive antibodies were
identified and included in the study (22%).

In this study, AIDs included systemic lupus erythemateux (SLE),
rheumatoid arthritis (RA), mixed connective tissue disease (MCTD),
dermatomyositis (DM), primary Sjogren’s syndrome (pSS), ANCA-as-
sociated vasculitis (AAV), systemic sclerosis (SSc), arthritis poly-
arthralgia (AP), Interstitial lung disease (ILD), Renal impairment (RI),
thrombocytopenia (Tb), hemolytic anemia (HA), Neuropathie (NP),
celiac disease (CD), intestinal malabsorption (IM), Cholestatic syn-
drome (CS), autoimmune hepatitis (AIH), treated patients Chronic he-
patitis C (HCV), primary biliary cholangitis (PBC), biermer anemia/
vitamin B12 deficiency (AB/def vit B12), type 1 diabetes (TypelD) and
autoimmune thyroiditis (AIT).

2.2. Immunological tests

This study was carried out by the laboratory of autoimmunity of
NIH using two techniques with PhD Bio-Rad automate:

2.2.1. Indirect immunofluorescence (IIF)

Antibodies were detected by IIF using Hep-2 cells (Bio-Rad
Laboratories, CA) for ANA as highly sensitive substrates and rodent
tissue sections (triple tissue testing) for AMA, SMA, PCA, LKM1 and LC1
(Bio-Rad Laboratories, CA),on crithidia luciliae-coated slides (Bio-Rad
Laboratories, CA) for anti dsDNA antibody, on polynuclear neutophil
Cytoplasmic (Bio-Rad Laboratories, CA) for ANCA, on 1/3 oesophage of
monkey (Bio-Rad Laboratories, CA) for EMA IgA.

2.2.2. Enzyme -linked immunosorbet assay (ELISA)

The anti ENA antibodies profile was performed by ELISA (Bio-Rad
Laboratories, CA), such as anti smith antibody (Sm), anti-ribonucleo-
protein antibody RNP, anti- Ro antibody (SSA), anti-la antibody (SSB),
anti- Jol antibody and anti- Scl-70 antibody and also tests for anti
APL:(32 Glycoprotéinel, anti-CCP2, anti AGA IgA, anti tTG IgA and anti-
TPO were done by ELISA (Bio-Rad Laboratories, CA).

Serum samples were processed in initial dilution of 1:160, 1:5, 1:20,
1:40, 1:10 and 1:101 for the detection of anti-ANA, anti-dsDNA, anti-
ANCA, anti tissue (AMA, MSA, PCA, LKM1, LC1), anti-EMA IgA and
anti-ENA, anti B2GP1, anti CCP2, anti-AGA IgA, anti-tTG IgA and anti-
TPO antibodies respectively.

2.3. Statistical analysis

The different parameters of descriptive statistics and the structure
analysis were performed using the data of diseases and corresponding
auto-antibodies. The indices and standard deviations were calculated
using XLSTAT Software [12]. Also, the correlation between Auto-An-
tibodies and Diseases was detected by 4 connection analyzes, the dis-
tribution of auto-antibodies to each disease, the principal component
analysis (PCA), the factorial analysis of the correspondences (FAC) and
finally, the correspondence factor analysis (CFA). These analyzes were
also realized using XLSTAT Software [12].
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Fig. 1. Prevalence of various AIDs in patient cohort with suspected AIDs (a) and arrayed for sex (b).

3. Results
3.1. Prevalence of various AIDs

Of 3182 consecutive patients with ‘suspected’ AIDs, only 944
(29.7%) patients were diagnosed with AIDs and the remaining 2238
(70.3%) patients had non- AIDs. Of those with AIDs, the prevalence of
SLE, IM and AP were highest (4.2, 4.1 and 4%), subsequently followed
by RA (2.8%), CS (1.8%), ILD (1.6%), SSc and HCV (1.4%), CD (1.3%),
AAV (1.2%), MCTD (1%), AIH (0.8%),Tb (0.6%), RI and DM (0.53%),
BA/def Vit B12 and AIT (0.4%), HA, PBC and type 1 D (0.4%), NB
(0.2%), CSP (0.1). Of female patients with AIDs, IM also showed the
highest prevalence (5.4%), followed by AP (5.3%), SLE (4.9%), RA
(8.7%), CS (2%), SSc (1.9%), ILD and AAV (1.6%), treated patients for
HCV (1.4%), MCTD (1.3%), etc., while of male, SLE showed the highest
prevalence (1.9%), followed by CD and IM (1.7%), ILD and CS (1.58%)
(Fig. 1).

especially with regard to the age of patients with in particular as
regards the age of patients with .Regarding the age of the patients with
SLE, SSc, MCTD, Tb, RI, DM, HA, IM, CD, type 1 diabetes and AIH had
the age groups mostly affected were of their age < 18 and 30 years
(57%, 60%, 55%, 40%, 71%, 50%, 50%, 85%, 63% and 33.3% re-
spectively) younger than patients with AP, RA, AAV, pSS, CS, HCV,
whose the age groups mostly affected were of their age 41 and 50 years
(27%, 20%, 25%, 33.3%, 54.5% and 50% respectively) for patients with
ILD, the age groups mostly affected were of their age 50 and 60 years
(50%) and patients in AIT. The age groups mostly affected were of their
age > 60 years.

3.2. Immunological manifestations

In 3182 consecutive patients with ‘suspected’ AIDs, ANA were de-
tected in 34.2% (1089/3182), anti-ds DNA in 17.2%, anti-ENA in
8.05%, anti APL: 32 Glycoprotéinel and ANCA in 3%, anti CCP2 in
4.9%, AMA in 2.8%, SMA in 2.2%, PCA in 2.2%, anti LKM1 in 2.2%,
anti-EmA IgA in 3.8%, anti AGA IgA in 5.4%, anti-tTG IgA in 9.8% and
anti-TPO in 1.3%.

Furthermore, ANA were present in 100% of NP patients, 88.8% of
AH patients, 80% of DM patients, 82% of pSS patients, 80% of DM
patients, 78.3% of SSc patients, 77.8% of Tb patients, 75% of AP pa-
tients, 71% of ANCA patients, 68.8% of RI patients 63.% of SLE pa-
tients, 62% of MCTD and treated patients for HCV, 60% of AIH patients,
57% in RA patients, 50% of PSC patients, 48% of CS patients, 44% of
ILD patients, 25% of CPB and type 1 diabetes patients and 1.7% of CD
and AB/def vit B12.

For anti-dsDNA showed the highest prevalence 16.2% in SLE, sub-
sequently followed by RI 6.3%, Tb 5.6%, MCTD 3.1%, AAV 2.6%, RA
2.2, CS 1.7% and AP 0.8%. Auto antibodies profile showed the highest
prevalence in MCTD 28.1%, SSC 21.0%, Pss 17.6% and SLE 16.2%,

subsequently followed by ILD 8%, RA 6.7%, R I 6.3%, AP 3.2%, CD
2.4% and, CS 1.7%. The frequency of the components ENA profile au-
toantibodies detected in our suspected SAIDs patients is presented in
Table 2. Of the total of 65 patients studied, anti- SSA antibodies were
found in 32 (49%) patients, anti-Sm antibodies were positive in 14
(22%), anti- Scl-70 in 10 (15%) patients; anti- SSB in 5 (8%) patients,
anti-Sm/RNP and anti jo-1 antibodies in 2 (3%) patients.

Of anti-ENA antibodies anti-SSA and anti-Sm antibodies showed the
highest specificities for SLE patients (52% and 48%). Anti-Scl-70 were
also most commonly present in SSc patients (80%).Anti-Sm and anti
SSA antibodies were also detected in very low frequencies of SSc pa-
tients (10% and 10%). Anti SSA antibodys were also most commonly
found in AP (60%), in RA and ILD patients (50%). Anti SSB and anti Sm
antibodies were low frequency in AP patients (20% and 20%). Anti-SSB,
anti Scl-70 and jo-1 antibodies were Also low frequency in RA patients
(17%, 17% and 17%). Anti-Sm and anti-Sm/RNP antibodies were also
detected in ILD patients (25% and 25%). Anti-SSA and anti-SSB anti-
bodies were most commonly present detected in DM patients (50% and
50%). Anti-SSA, anti-Sm, anti-SSB, anti- Sm/RNP, anti-Scl 70, and anti
jo-1 antibodies were also most commonly present in MCTD patients
(44%, 11%, 11%, 11%, 11% and 11%). Furthermore, anti- SSA and
anti- SSB antibodies showed a high specificity for pSS patients (67%
and 17%). we could not make an interpretation for these diseases RI,
CD, Treated patients for HCV and HA because the number of patient
was not enough for Anti-ENA antibodies.

Anti APL: (32 Glycoprotéinelwas present in Tb, MCTD and SLE pa-
tients (16.7%, 6.3%, 4.3%), also detected in very low frequencies of RA,
ILD and AP (2.2%, 2%, and 0.8%). ANCA were detected in 50% of CSP
Patients, 25.6% of AAV, 22% of ILD and 18.8% of RI and were also
detected in DM, AP, CS and, RA patients, but the prevalence was very
low (< 10%). Anti CCP antibodies were most commonly present in RA,
ILD and AP (28.9%, 24% 14.8%). Anti-liver antibodies, AMA antibodies
were most commonly present in PBC and CS patients (50% and 17.2%),
but the prevalence was low frequencies of BA/def vit B12 and AIH
patients (7.7% and 4.4%). Anti SMA were also detected in PBC, treated
patients for HCV and AIH patients (25%, 22.2% and 20%), they were
also present in the prevalence low frequencies of CS, Type 1 D and CD
patients (13.8%, 12.8% and 4.8%). Anti PCA was most commonly
present in BA/def vit B12 patients (84.6%),also was detected in Type 1
D patient 12.3%, in CS, treated patients for HCV and AIH patients
(8.9%, 8.6% and 8%), in AIT patients (7.7%) and in SLE and MCDT
patients (0.8%). Anti LKM1 was detected in CS and treated patients for
HCV patients (3.2% and 2.2%). Anti LC1 no patient was detected.

Anti EMA IgA antibodies were most commonly present in IM and
Type 1 D patients (13.4%, 12.3%), in CD and AIH patients (8.0% and
7.1%), in CS patients (1.7%). Anti tTG IgA were also detected in IM and
CD patients (52.2% and 50%), in Type 1 D patients (25%). Anti AGA
IgA was detected in IM and CD (31.3% and 28.6%).

Anti TPO antibodies were most commonly present in AIT patients
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Table 2

The components of anti-ENA antibodies in the patients with autoimmune diseases.

Human Immunology 80 (2019) 523-532

Autoantibodies tests All SLE AP RA Ccs ILD SSc Treated patients for HCV CD MCTD pSS RI DM HA
Anti-ENA test 256 83 20 24 4 16 39 4 4 35 12 4 8 4
Anti-ENA (+) 65 21 5 6 1 10 1 1 9 1 2 1
Anti-SM (+) 14 10 1 1 1 1

Anti-SSA (+) 32 11 3 3 1 2 1 1 1 4 2 1 1 1
Anti-SSB (+) 5 1 1 1 1 1
Anti-RNP/SM (+) 2 1 1

Anti-SCL70 (+) 10 1 8 1

Anti-Jol (+) 2 1 1

ENA: extractable nuclear antigens antibodies; SLE: systemic lupus erythemateu; RA: rheumatoid arthritis; MCTD: mixed connective tissue disease; pSS: primary
Sjogren’s syndrome; SSc: systemic sclerosis; AP: arthritis polyarthralgie; ILD: Interstitial lung disease; RI: Renal impairment; HA: hemolytic anemia; CD: celiac
diseases; CS: Cholestatic syndrome; TP-HCV: Treated patient for Chronic hepatitis C.

autoimmune rheumatic diseases (SARDs) than that in various adult
groups compared to general population [20.23]. This result suggested
that juvenile patients having clinical SLE manifestations need to be paid
a closer attention than the adults. Our results are of an important help
for the identification of a specific AIDs in certain age groups. Yet
clinical features of this disease did not differ worldwide, their fre-
quencies showed some discrepancies from a study to another [23]. This
diversity could be explained by the geographic variation, environ-
mental and socioeconomic factors which can likely play an important
role in the manifestation of the disease [23], however a Chinese study
showed similarities to our findings [24]. These estimates are probably
due to signs and symptoms suggestive of systemic autoimmune disease
as undifferentiated connective tissue diseases (UCTD) [25-27]. Rheu-
matologic signs also remains the predominant clinical manifestation in
our present study. It occurs mainly in the form of arthritis poly-
arthralgia (AP) in 4% of our patients, a prevalence that is higher than
reported in RA [24].

The second group of patients is that of those having organ specific
autoimmune diseases. The most frequent of these diseases in our series
were IM and CD (4.2% and 1.3% respectively). The CD patients showed
atypical and uncomfortable symptoms in agreement with other reports
[28]. This percentage exceeds that observed in the European and North
American population (de 0,5-1%) [29-31], however similar fre-
quencies were found in other population studies [29-32]. Despite
considerable variations between the countries, celiac disease fre-
quencies are high in Canada, Israel, Denmark and North African
countries [33]. These observations point to an influence of environ-
mental factors [33]. The reasons for this high frequency are not clear,
but may be related to dietary and/or environmental changes and the
diagnosis rate of celiac disease that has increased rapidly these last
years. In fact, this phenomenon has been attributed to an increase in the
prevalence of the disease and the development of non-invasive diag-
nostic tools [31]. Among the second group we have also noticed a high
prevalence of autoimmune hepatopathies represented by CS (1.8%) and
treated patients with HCV (1.4%), AIH (0.8%), BA/defVit B12, PBC and
PSC were approximately similar to those reported in the literature [34].
Also in this group the prevalence of type 1 diabetes (type 1D) (0.4%), is
similar to the values reported in the current literature for European
countries [35] and Maghreb countries [36]. Similarly for prevalence
AIT (0.4%), is slightly lower in other studies [37]. Regarding females,
the prevalence of IM, AP, and SLE reaches 5.4%, 5.3% and 5% re-
spectively (Fig. 1). In the order of the prevalence of various AIDs in this
study, the most commonly seen in general population are RA and CD
[19,22].These prevalences are comparable to those reported in other
studies [4,13,38,39].

Our data on the prevalence of each autoimmune disease are useful
for the public health system as they provide an accurate assessment of
the burden of each disease. The particular genetic background of the
studied population suggests careful conclusions in regards with
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generalizing these results. In all cases, these data provide an image of
the relative burden of the diseases.

Regarding the immunological profiles in AIDs, the prevalence of
ANA in our patients was high in most systemic AIDs (especially in NP,
HA, pSS, DM, Tb, SSc, AAV, AP, RI, SLE, MCTD), these frequencies were
similar to those reported in the literature [24,41,42]. This frequency of
ANA could also be observed in organs specific AIDs like PSC, CS, ILD,
AIH, PBC, but not in AIT and IM. The presence of ANA should lead to
the search for antibodies of specificity defined according to the fluor-
escence detection and the disease suspicion [9,41,43].

Anti-DNA and antigen-specific antibodies (ENA profile) are con-
sidered as biomarkers of systemic active autoimmune disease, and their
presence may reflect the severity of such pathology. For anti-dsDNA
antibodies, we have found higher frequency in SLE than in the others
AIDs. This could be explained by the specificity of autoantibodies for
SLE however the presence of anti dsDNA antibodies varies considerably
depending on the country and ethnicity [44,46]. This frequency is
lower than found in literature (Kuwait, Dubai, Tunisia, China) [44]. It
should be noted that the ENA profile has been mentioned in systemic
AIDs because more specific antibodies confirm the suspected disease
[24,42]. In our study, ENA profiles are relatively specific for certain
diseases such as anti-Sm and anti-SSA antibodies for SLE, Anti-Scl 70 for
SSc, Anti SSA for AP, RA, ILD and MCTD, Anti-SSA and anti-SSB for DM
and Pss. however similar frequencies were found in other population
studies [24,45,46]. Moreover, our results have made it possible to
correct the diagnosis in 1/3 or 3/4 of cases, but the fact that it has been
given the specificity of auto-antibodies. Of note, conventional ENA
profile appears to be of no significance for RI, CD, Treated patients for
HCV and HA, since ANA and any anti-ENA were rarely if ever seen in
these AIDs in this study (Table 2).

Nevertheless, the autoantibody assessment has become an integral
part of the differential diagnosis. The results of serologic tests for au-
toantibody, including tests for ANA, ENA and ds DNA, may hence be a
cornerstone for the diagnostics of systemic rheumatic diseases, and
ruling out misleading pathologies during differential and early diag-
nosis [40,44]. Others are relatively specific for certain disease, such as
anti B2GP1 for thrombosis syndrome, anti ANCA for PSC, AAV, ILD and
RI, anti CCP for RA, ILD and AP. In our study, the result shows a cor-
relation between autoantibodies (ANA, dsDNA, ENA and APL (b2GP1)
with systemic lupus erythematosus (SLE) (Fig. 2), these results are si-
milar in the literature [13].

Regarding immunological markers in liver disease, our study shows
that the prevalence of anti-SMA was higher in PBC, patients treated for
HCV, and AIH, followed by CS. ANA have also been identified in this
disease (Table 1), this percentage are similar in the literature [47,48].
ANA and/or anti-smooth muscle antibodies (SMA) are the common
diagnostic markers of AIH type I [43]. The auto antibodies in auto-
immune hepatitis (AIH) are extensively used for its diagnosis and
classification. However, they are also useful for defining the prognosis
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Table 3
Descriptive Analysis of Auto-Antibodies.

Variable Observations Minimum Maximum Average Standard
Deviation
ANA % 22 0.000 96.000 22.182  25.693
ds DNA % 22 0.000 21.000 1.409 4.426
ENA % 22 0.000 21.000 3.136 4.960
APL (B2GP))% 22 0.000 4.000 0.591 1.141
C-ANCA % 22 0.000 10.000 1.455 2.972
P-ANCA % 22 0.000 1.000 0.045 0.213
CCP2 % 22 0.000 26.000 2.591 7.015
AMA % 22 0.000 10.000 0.727 2.251
MSA % 22 0.000 8.000 0.955 2.035
PCA % 22 0.000 5.000 0.500 1.144
LKM 1% 22 0.000 2.000 0.091 0.426
EMA IgA% 22 0.000 18.000 1.136 3.846
tTG IgA % 22 0.000 74.000 4.409 16.174
AGA IgA % 22 0.000 42.000 2.455 9.195
TPO % 22 0.000 12.000 0.818 2.594

Abbreviation: ANA: antinuclear antibodies; ds DNA: deoxyribonucleic acid
antibodies; ENA: extractable nuclear antigens antibodies; APL (2
Glycoprotéinel): phospholipides antibodies; CCP2: peptides cycliques ci-
trullines antibodies; ANCA: Anti-neutrophil cytoplasmic antibodie; AMA: Anti-
mitochondriea antibodies; SMA: smooth muscle antibodies; PCA: parietal cell
antibodies; LKM1: type 1 liver kedney microsome antibodies; LC1: Liver anti
cytosol antibody; EMA: endomysium antibodies; AGA: anti gliadine antibodies.
tTG: transglutaminase antibodies; TPO: thyropéroxydase antibodies.

Variables (axes F1 et F2 : 49,28 %)
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Fig. 2. Distribution of Auto-Antibodies.

and inferring clinical behavior [43]. Females (84.04%) accounted for
the majority of patients with autoimmune liver diseases, wich is in
accordance with the literature [49]. When AIH is suspected, the pre-
sence of one or a combination of anti-ANA, anti-SMA, anti-LKM-1 and
PANCA antibodies is useful for the often difficulties in differential di-
agnosis between HAI and other liver disorders [43]. When these mar-
kers are absent, other secondary antibodies, such as anti-soluble liver/
pancreas antigen (anti-SLA/LP) and liver cytosol type 1 (anti-LC1),
should be used [45]. For anti AMA2 the frequency was high in PBC,
followed by CS, also, ANA have been identified in up to 25% of patients
with PBC (Table 1). This prevalence was lower as compared to the
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literature [51,52]. Moreover these auto antibodies are specific in the
diagnosis of PBC. The characteristics of PBC can occur in the AIH, most
often with overlapping syndromes [51]. In our series, PCA prevalence
was high in biermer anemia patients with vitamin B12 deficiency (BA/
Def vit B12) (84.6%). This prevalence is similar to the literature [52].
Nevertheless, anti PCA are predictors of autoimmune gastritis, as well
as predictive markers of subsequent metabolic and hematologic mani-
festations [53]. Autoimmune atrophic gastritis may manifest as vitamin
B12 deficiency, pernicious anemia or iron deficiency anemia [52]. In
fact anti PCA markers are more common in people with anemia and the
prevalence of Biermer disease accounts for more than 70% of vitamin
B12 deficiencies [54] and 86% of B12 deficiencies in a Tunisian series
[55]. Also we found anti PCA observed in type 1 D, PBC, AIH, CS and in
AIT this is in line with the litterature [56,57].

In our study the association of these AIDs and anti PCA markers is
not uncommon where the interests of its systematic screening in these
diseases. Statistical analysis good correlation between AIT, D type 1 and
PCA (Fig. 3). The prevalence of anti LKM1 was lower in CS and HCV
treated patients, this frequency was in line with the literature [43].The
detection of anti LKM1 in chronic hepatitis C seems to indicate an in-
creased risk of exacerbation of the disease. In our study, auto-antibodies
(PCA, LKM1, AMA and MSA) and Cholestatic Syndrome (CS) showed a
high correlation (Fig. 3) these was also similarly reported in the lit-
erature [43].

Our results concerning the prevalence, we found that IgA EMA, IgA
tTG and IgA AGA antibodies in IM and CD patients were very high as
also reported in the different studies they constituted relatively fre-
quent autoantibodies in CD and various symptoms of IM [58]. More-
over the prevalence of CD varies depending on the geography. In
Europe the serological prevalence of tTG varies between 1.20 and
1.56% for EMA 0.78 et 1.88% [59]. In Nord Africa and occidental Sa-
hara. the prevalence of EMA IgA varies between 0.64% et 5.66% and
for tTG IgA was 2.21% [50,51]. These variations in the prevalence of
CD as reported in different parts of the world may be explained by
environmental factors between different populations and ethnicities
and variable distribution of DQ alleles predisposing to CD. Therefore,
we could propose that the high frequency of CD among the Moroccan
population could be due to a high consumption of cereals (most staple
foods in the Moroccan community contain wheat, rye or barley) and the
frequent presence of predisposing HLA-haplotypes for CD, it has in fact
been showed that HLA-DQ2 and DQS8 and conventional HLA-DQ have
good associations with CD among Moroccans population [60]. The high
frequency of homozygosity DQ2.5 (45.2%) observed in Moroccans with
CD was significant compared to other populations (23% -32%) [61]. In
addition, serological screening for CD in patients with symptoms or
conditions closely associated with CD increases also the frequency of
this disease [35,52]. One explanation is that in more recent years, the
increasing use of serological tests to make the diagnosis of CD has re-
sulted in milder cases being diagnosed who have reduced mortality risk.
In our study, statistical analysis of the results showed a good correlation
between auto-antibodies (tTG IgA, EMA IgA and AGA IgA) and CD
(Fig. 3), these results are similar to those in the literature [62]. Also, we
found that patients with AIH and CS (8.0% and 1.7%) were positive for
EMA antibodies, this is in line with previous studies [63].Three of 47
patients with AIH (6.4%) were positive for IgA anti-tTG and EMA an-
tibodies, and were subsequently confirmed to have CD and in Italy a
prevalence of 4.9% [63]. For this reason, early serological screening for
CD is strongly recommended for all patients with AIH. Also we found
seroprevalence of anti-tTG IgA and EMA IgA of 25% and 12.5% re-
spectively in diabetic patients of type 1. This situation is almost similar
to data from a Moroccan study that shows a prevalence of 29% [64]. In
Europe and America, it varies between 3.6% and 13.4% [65] and in the
Maghreb countries the prevalence is significantly higher and ranges
between 4 and 16% [66]. These variations are probably due to the use
of serological screening tests that allowed the diagnosis of silent forms
and symptomatic pauci.
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Fig. 3. Principal Component Analysis between different Auto-Antibodies and diseases.

In Morocco, we found no prevalence or multicenter studies. In our
study, the association of type 1 diabetes with biological markers of CD
is not uncommon, hence the value of its systematic screening in patients
with type 1 diabetes. The diagnosis of this atypical and silent form of
CD is important because of the risk of serious complications such as
malabsorption and digestive cancers. During the autoimmune thyroid
(AIT), the frequency of anti thyroperoxidase (TPO) was 92.3% which
are considered to have an excellent diagnostic value [67], its presence
constitutes a risk factor for developing such pathology or to develop
hypothyroidism under interferon/interleukin 2 or lithium [67]. There is
a strong correlation between this pathology, detected by anti-PCA an-
tibodies, of 7.7% frequency. These two auto antibodies are known as
predictors of this disease. It is also necessary to carry out the PCA search

in the balance of an autoimmune thyroiditis to eliminate the different
differential diagnoses [57].

5. Conclusion

The study is first analysis based on suspect clinical diagnosis sup-
ported by results of auto antibody testing, and on its basis, it is difficult
to extrapolate the data of this regional study to the entire country.
Further, population-based studies on epidemiology of AIDs, therefore,
are urgently needed. It will not only improve our understanding of the
prevalence and incidence of AID but also help in estimating their pre-
sent medical and public health impact and an overall disease burden for
the entire country.
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These data on the prevalence of each autoimmune disease are va-
luable for the public health system, because they may allow an accurate
evaluation on the auto immune diseases. In any case, these data provide
a picture of the relative burden of the studied diseases and make
available an adequate control population for future clinical studies
aimed to exploring the co- morbidity of autoimmune diseases.

This report helps the clinician to mak the correct diagnosis and,
when necessary, adapts the antibiotic therapy at the earliest possible
stage.

Our study also shows the diagnostic value of auto antibodies of
organ specific AIDs and systemic autoimmune diseases (non organ
specific). It would be interesting to carry out prospective studies for
each pathology separately in order to fill the classic vagaries of the
retrospective study and to objectively estimate the prevalence of dif-
ferent autoimmune diseases.
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