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Introduction

Systemic lupus erythematosus (SLE) is the prototype of a chronic
systemic autoimmune inflammatory disease characterised by the
production of a wide range of autoantibodies (Ab), complement
activation and deposition of immune complexes in tissues leading
to multivisceral lesions [1,2]. These auto-Ab are dominated by
antinuclear Ab (ANA). Due to their high sensitivity in systemic
autoimmune diseases (AIDs) (95%), ANA are a good screening
test. However, due to their low specificity (Sp 40-50%) [2,3], their
presence is only a diagnostic orientation criterion. It is therefore
essential to identify the antigenic targets of these ANA, which
are the double-stranded DNA of the nuclei (native DNA) and the
soluble nuclear antigens (ENA, for "extractable nuclear antigens")
[2,3]. Native anti-DNA Ab are specific for SLE (Se 60-80% and
Sp 95-99%) [2,4,5]. Among the anti-ENA Ab found in SLE,
anti-Sm is rare (10-30%) but highly specific for lupus (>99%)
[1,2,6,7]; the other anti-ENA Ab are non-specific. These include
anti-Ro/SSA, which is present in 20-30% of spontaneous lupus,
subacute cutaneous lupus, and neonatal lupus; anti-Ul RNP (20-
40%); anti-La/SSB, which is rare in lupus (10-20%) and mainly
seen in SLE, which begins at an extremely age [1,8]; anti-Scl70
and anti-JO-1 (10-43%). In addition to these ANA, other types of
non-organ-specific auto Ab may be sought, either for differential
diagnosis (as SLE is a protean disease) or because several AIDs
may be associated in the same patient. These include rheumatoid
factors (RF), anti-cyclic citrullinated peptide Ab (anti-CCP),
anti-neutrophil cytoplasmic Ab (ANCA) and antiphospholipid

Ab (aPL) [2]. The prevalence of SLE varies from 21 to 85 per
100,000 population in Europe, 11 to 103 in Asia, 18 to 178 in
North America and 50 to 98 in South America [9]. In Africa, the
prevalence of SLE is underestimated, with 30 cases in 10 years
in Senegal (1998) [10], 16 cases in 13 years in Togo (2008) [11],
11 cases in 1 year (2015) in Benin [12] and 117 cases in 27 years
(2015) in Cote d'Ivoire [13]. In Coéte d'Ivoire, immunological
testing for SLE is standard practice. However, the high cost of this
test and the variability in the specificity of auto-Ab are limiting
factors for its use [11]. The aim of our study was to assess the
prevalence of autoantibodies and to describe the inflammatory and
immunological profile during SLE.

Materials and Methods

This is an 11-year retrospective study (from 1 January 2011 to
31 December 2021) carried out at the Immunology Unit of the
Cocody University Hospital Centre, including 130 records of
patients admitted for SLE, selected on the basis of the presence of
a minimal inflammation and autoimmunity (ANA) work-up. The
data collected related to sociodemographic (age, sex, occupation)
and clinical parameters, biological inflammatory syndrome
(blood count, erythrocyte sedimentation rate, C-reactive protein
assay) and autoAb (ANA, native anti-DNA Ab, anti-ENA Ab,
anti-CCP Ab, ANCA, anti-phospholipid Ab (aPL), rheumatoid
factors). ANA was tested using the indirect immunofluorescence
(ITF) technique on Hep2 cells. Anti-native DNA, anti-CCP, aPL
and ANCA (anti-myeloperoxidase or anti-proteinase 3) were
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determined by ELISA. Anti-ENA Ab were detected by immunodot
assay. RF were determined by Waaler-Rose reaction and latex test.
Statistical analysis was performed with Microsoft Excel 2010.

Results

Sociodemographic data

One hundred and twenty-four patients were females and 6 males,
giving a F/M sex ratio of 20.7. The mean age was 36,3 = 10,4
years, with extremes of 12 and 67 years and a peak between 20 and
45 years (71.5%) (Figure 1).

Biological Abnormalities and Clinical Presentation

Table 1 summarises the biological and clinical manifestations.
The blood count showed anaemia in 89.2% of cases, leukopenia
in 42.3%, lymphopenia in 30.8% and thrombocytopenia in
23.8%. Inflammatory investigations revealed an erythrocyte
sedimentation rate above 40 mm in the first hour in 92.3% of cases
and a positive C-reactive protein between 8 and 51 mg/dl in 69.2%
of cases. Clinical symptoms were dominated by rheumatological
involvement, observed in 85.4% of patients. This consisted of
arthralgia without arthritis in 51 cases (39.2%) and true arthritis
in 42 cases (32.8%). Skin involvement was observed in 42.3% of
cases and 37 patients (28.5%) had multivisceral lesions.

Table 1: Biological and clinical manifestations in the 130 patients with SLE.

Biological signs N %
Anaemia 116 89,2
Leukopenia 55 423
Haematological Lymphopenia 40 30,8
Thrombocytopenia 31 23,8
Positive CRP 90 69,2
Inflammatory High ESR 120 92,3
Clinical signs
fever 37 28,5
DGC* 33 25,4
General Headache 18 13,8
Polyarthralgia 51 39,2
Adenopathies 24 18,5
Arthralgia 51 39,2
Rheumatic disorders ﬁgﬁ:ﬁz ol 42 32.8
deformities 18 138
Mucocutaneous 55 423
Renal 12 9,2
Extra-articular disorders Digestive 13 10
Pulmonary 8 6,2
Multivisceral 37 28,5

*Deterioration of general condition.

Autoantibodies

Table 2 summarises the profile of self-Ab. One hundred and six
patients, or 81.5% of the cases, were ANA positive. The completion
rates of native anti-DNA Ab and anti-ENA were 75.4% and
46.2%, respectively, with a positivity rate of 75.5% and 81.7%.
The most common anti-ENA were anti-Sm and anti-RNP Ab with
frequencies of 78.3% and 71.7%, respectively. Rheumatoid factors
were performed in 92.3% and were positive in 41.7%. Anti-CCP

Ab were performed in 24.6% of cases and were positive in 6.2%.
aPL and ANCA were rarely performed (4 cases out of 130), with 1
case positive for aPL and negative for ANCA.

Table 2: Table 2: Prevalence of autoantibodies in the 130 patients

Auto-antibodies N N* %
Antinuclear Ab (ANA) 130 119 91,5
Anti-native DNA Ab 98 76 75,5
Anti-ENA Ab 60 49 81,7
Anti-Jo-1 60 2 33
Anti-La/SSB 60 10 16,7
Anti-RNP 60 43 71,7
Anti-Ro/SSA 60 25 41,7
Anti-Sm 60 47 78,3
Anti-Scl70 60 4 6,7
Anti-CCP Ab 32 2 6,2
aPL (aCL IgG) 4 33,3
ANCA (anti-MPO and anti-PR3) 4 0 0
Rheumatoid factors 120 50 41,7

N = Number of patients who performed the test N*= Number of patients
positive for the test

Discussion

Sociodemographic Data

SLE is a disease of young women [11,13-21], as shown by our
results, with a female-to-male sex ratio of 20.7, a mean age of
36.3 years, and a peak incidence between 20 and 45 years. The
predominance of women is classic, with sex ratios ranging from 6.5
and 57.5 in black Africa [11,13-16,19,22] to 6 and 11.8 in North
Africa [17,18,20]. It is 18 in South America [23], 10 in Europe
[11] and 5.1 in the Middle East [6]. This supports the hypothesis
that endocrine factors are involved in the pathogenesis of the
disease [18,24]. Although SLE has a multifactorial origin, the sex
differences observed are probably related to immunomodulation
by sex hormones, but also to immunological phenomena related
to pregnancy [24], as shown by the triggering role of ovulation-
inducing treatments, the estroprogestogenic pill, prolactin, and
pregnancy. This immunomodulation may also be due to genes
located on the X chromosome [24], as demonstrated by the
reduced prevalence of SLE in women with Turner syndrome and
the significant increase in this prevalence in men with Klinefelter
syndrome [24]. In SLE and other autoantibody-mediated AIDs,
oestrogens appear to increase the risk of disease in genetically
predisposed patients by targeting specific immunological
mechanisms, including an increase in the response to type 1
interferons (IFN-a and IFN-B), differentiation of helper CD4+ T
lymphocytes and survival of autoreactive B lymphocytes [4,24].

Biological Inflammatory Syndrome

The biological abnormalities observed in our series are comparable
to those described in the literature [8,12-14,17,18,21-23] and
are dominated by anaemia (89.2%), positive CRP (69,2%) and
accelerated ESR (92,3%). Anaemia is common and is mostly
inflammatory or rarely haemolytic [18,20,23,25]. The prevalence
of anaemia varies in the literature from 40.9% to 72.7% [12-
14,17,18,21-23]. The anaemia is generally moderate, greater than
8 g/dL, normocytic, normochromic or, less frequently, microcytic
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and aregenerative. It results from 2 mechanisms: the direct effect
of inflammatory cytokines (TNF-a, IFN-y, TGF-B, IL-1 and IL-
6) on erythropoiesis [25] and cytolysis mediated by autoAb via
complement activation or the ADCC phenomenon (Antibody-
Dependent Cell-mediated Cytotoxicity) [26]. Cytokines act at
3 levels: direct toxicity on the early phases of erythropoiesis,
insufficient production of erythropoietin and a deficit of iron
available for erythropoiesis [25]. Other cytopenias are also
common, most commonly of immunological origin [26,27].
Leukopenia is moderate and usually due to T-lymphopenia
[26]. Thrombocytopenia is peripheral and associated with the
presence of anti-platelet Ab [26]. A biological inflammatory
syndrome is common in AIDs in general and in SLE in particular
[6,12,13,15,19,20,22], with prevalences ranging from 39.3% to

89% for CRP [6,12-15,20,22] and from 57.9% to 100% for ESR
[12,13,15,20,22]. Inflammation is mediated by pro-inflammatory
cytokines, mainly TNFa, IL-1 and IL-6 [28]. IL-6 promotes the
production of acute phase inflammatory proteins, particularly
CRP, by hepatocytes. Often initially silent, inflammation becomes
clinically significant over time and leads to local changes in
cellular and tissue composition (inflammatory granuloma, tissue
destruction and regrowth, fibrosis, etc.) that are difficult to
normalise [29]. This inflammation is also sustained by deposition of
immune complexes in the target organs and by cytolysis mediated
by auto-Ab via complement activation or the ADCC phenomenon
[27]. The hypocomplementemia observed in SLE in several series
[6,15,18,20,23] is thought to be due to consumption of activated
complement by circulating or tissue immune complexes [5,26],

Table 3: Comparison of frequencies of ANA and other autoantibodies and inflammatory syndrome with other studies.

Cervera . Ghedira . , (CiEr) Eloundou
Our study 8] Al-Mekaimi Vila [23] [17] Louzir [20] Haddouk Azon [12] Gbané [13] [14] [15]
(n=130) [6] - 2003 [18] 2015 2015 2021
N 1993 . 1999 (n=134) 2002 . N a a = 2021
Cote _ 1997 (n=31) . — (n=295) 2005 (n=84) |(n=11) (n=117) (n=27) -
(n=1000) Puerto Rico  |(n=128) (n=19)
d’Ivoire Kuwait .. Tunisia Tunisia Benin Cote d’Ivoire Cote
Europe Tunisia & Tvoire Cameroon
FAN 91,5% 96% 96,8% 93,3% 100% 92% 97,6% 100% (392‘:3;‘0/) 85.2%  78,9%
170
. 76/98 o o 72/132 o 179/242 o o 25/34 o o
Anti-DNA (77.6%) 78% 35,5% (54.5%) 76% (74%) 75% 90,9% (73.5%) 85,2%  84,2%
. 49/60 o 16/21 o
Anti-ENA 81,7%) - 42% - - - - - (76,2%) - 68,4%
Anti-Sm ?7746300/) 10% 12,9% (117?900;) 55,5% 57/99 (57%) 36,9% 81,8% 12/16 (75%) 85.2%  57,9%
59 /0 5770
Anti-Ro (SSA) ?:{670(y) 25% 35,5% ?;(;111;) 64% 47/89 (52%) 54,8% 63,6% 12/16 (75%) 37% 47,4%
5170 5,170
Anti-La (SSB) (1%6700/) 19% 19,4% (116412103) 33,6% 27/80 (34%) 14,3% - 9/16 (56,2%) 3,7% 42,1%
5170 ,2/0
. 43/60 o o 20/106 o o o o 16/16 o o
Anti-RNP (71,7%) 13% 12,9% (18.9%) 49% 44/67 (66%) 32,1% 63,6% (100%) 3,7% 47,4%
Scl70 4/60 (6,7%) |- 12,9% - - - - - 2/16 (12,5%) 3,7% 5.2%
Jo-1 2/60 (3,3%) |- - - - - - - 2/16 (12,5%) - -
50/120 o 20/106 63/185 10/58 o
RE (41,7%) 20 (18,9%) . (34%) (17,2%) . . . e
Anti-CCP 2/32 (6,2%) |- - - - - - - - 3,7% -
86/118 78/140
- - 0, - - 0, _ 0,
aCL 71% (73%) (56%) 6/16 (37,5%) 26,3%
Va o o 75/118 63/140 o
IgG aCL (33,3%) 24% - 9/27 (33,3%) (63,5%) (45%) 45,2% - - - -
IgM aCL - - - 5/26 (19,2%) fjéi/i)g - 40,5% - - - -
TgA aCL - : - 2120 (10%) 2%1615) - ; : - - :
,070
ANCA 0/4 (0%) - - - - - - - - - 10,5%
Anaemia 89,2% - - 67,2% 71% - 70,2% 72,7% 86,3% 40,9%  68,4%
Haemolytic - 8% . 12,7% . 6,7% 4,8% . . . .
anaemia
Leukopenia 42,3% - - 41,8% 38% 45% 44% 45,5% 15,4% 29,6%  63,2%
Lymphopenia 30,8% - - 64,9% - 47% - 63,6% - - -
Thrombocytopenia 23,8% 22% - 18,7% 17% 16% 22,6% - 13,8% 29,5%  142,1%
Positive CRP 72,3% - 71% - - 49% - 36,4% 39,3% - 78,9%
High ESR 92,3% - - - - 83% - 90,9% 96,6% - 57,9%
Decrease in C3 - - 7% 38,3% - 61% 73,5% - - - -
Decrease in C4 - - 32% 35,7% - 75% 75% - - - -
Decrease in CHS0 |- - - - - 82% 78% - - - 47,4%
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although other genetic [26] or non-genetic factors may also
contribute [5].

Autoantibodies

Antinuclear antibodies (ANA)

ANA are markers of non-organ specific AIDs such as SLE. Their
prevalence in SLE is around 90% in black Africa [11-16,19,22],
North Africa [17,18,20], South America [23], Europe [8] and the
Middle East [6]. In our series, 91.5% of cases were ANA positive.
ANA are also found in about 10% of healthy individuals (especially
the elderly) and in many organ-specific AIDs (myasthenia gravis,
multiple sclerosis, etc.) [4,27,30]. Despite this low specificity, ANA
remains particularly useful in SLE due to its excellent sensitivity
[5,30]. The absence of ANA makes the diagnosis highly unlikely,
hence its inclusion in the diagnostic criteria for SLE established by
the American College of Rheumatology (ACR) [30,31]. Finally,
the absence of ANA and auto-Ab does not exclude the diagnosis
of AID for several reasons: Ab may be absent initially and appear
later; they may be undetectable in a patient with immunoglobulin
deficiency [27]. In our study, patchy fluorescence (57.1%) and
homogeneous fluorescence (26.1%) were the most common
appearances on IIF. The appearance was mixed (homogeneous and
speckled) in 10.9% of cases and nucleolar in 5.9%.

Native anti-DNA

High levels of anti-native DNA Ab are specific for lupus disease
[3,27]. In our series, the prevalence of native anti-DNA Ab was
72.4%. This frequency is similar to the average observed in
the literature, which is around 70%. [8,13,14,17-20,22]. The
high positive likelihood ratio (greater than 10) shows that the
measurement of this auto-Ab is very useful in confirming that a
patient has SLE [7]. However, other studies report much lower
frequencies, ranging from 10.6% to 54.5% [3,6,17]. These
differences in frequency, particularly in Africa, may be related to
the availability of serodiagnostic tests and the variable sensitivity
of techniques for detecting native anti-DNA Ab. In Céte d'Ivoire,
improved laboratory facilities have increased the range of tests
available and led to more accurate results. Detection of native
anti-DNA Ab, which used to be done by IFI on a Crithidia luciliae
slide [3,6], is now done by enzyme-linked immunosorbent assay
(ELISA), a more sensitive technique that improves the positivity
rate of anti-DNA Ab.

Anti-ENA antibodies

In our study, the prevalence of anti-ENA was 43.07%. ENA are
antigens that can be extracted from the nuclei of "collagen-rich
tissue" cells. The nature of these antigens makes it possible to
differentiate between collagenoses [17,32]. In the literature, the
most used anti-ENA are anti-Sm, anti-Ro, anti-La and anti-RNP
[6,8,12-18,20,21]. In our study, anti-Sm (77.1%) and anti-RNP
(71.4%) were highly prevalent, followed by anti-Ro (42.9%). Our
results are similar to those of 3 series performed in West Africa in
2015 [12-14]. Haddouk et al. found lower prevalences of anti-Sm
and anti-RNP in Tunisia, in the order of 30% [18]. The different
prevalences of ANA according to studies are summarised in Table
III and show a large variability in the prevalence of anti-ANA

depending on the population and type of study, but also on the
techniques used [5]. Anti-Sm Ab are not very specific, but are
highly specific for SLE [1,2,5,6,7] and are one of the biological
criteria for the diagnosis of SLE. As our study and many others in
the literature have shown, they are often associated with anti-U1
RNP [2,5]. Anti-RNP are not specific for SLE and are also seen in
mixed connective tissue disease [5]. The frequency of anti-Ro in
SLE varies from 35.5% to 75% depending on the series [6,8,12-
18,20,23]. Anti-Ro Ab are not specific for the disease but have a
high predictive value for the diagnosis of SLE, especially in ANA-
positive patients who do not have anti-native DNA Ab or anti-Sm
Ab [18]. In SLE, the presence of anti-Ro Ab is associated with an
increased incidence of photosensitivity [5,18] and with Gougerot-
Sjogren's syndrome [2,5,18,27]. Anti-La Ab are rare in SLE, but
when present, they are usually associated with anti-Ro Ab. Their
frequency in SLE varies from 3.7% to 56.2% depending on the
series [6,8,13-18,20,23].

Other autoantibodies

The prevalence of RF in our series was 41.7% (50 cases out of
120). In the literature, numerous series on SLE have reported
FR frequencies ranging from 17.3% to 62.2% [13,18,22]. FR
are auto-Abs, most often of IgM isotype, which recognise the Fc
fragment of IgG. They are non-specific and are present in certain
inflammatory conditions as well as in many AIDs, including SLE
[33]. In our study, the prevalence of anti-CCP Ab was 6.2% in 32
patients.

Anti-CCP are very specific for rheumatoid arthritis (RA) (95%)
and can be detected very early in the disease [33,34]. In SLE with
predominant joint involvement, anti-CCP Ab may help in the
differential diagnosis with RA. In addition, SLE may be associated
with other connective tissue diseases, in particular RA (referred
to as rhupus) [35,36], Sjogren's syndrome, antiphospholipid
syndrome (APS) and systemic sclerosis (scleroplupus) [37], or
other organ-specific AIDs [38]. This is known as the overlap
syndrome [37].

aPL (anti-cardiolipin IgG in our study) were present in 33.3% of
cases, a prevalence comparable to that reported by Gbané [13] and
Vila[23] and lower than the Tunisian average: Ghedira (63.5%)[17],
Haddouk (45.2%) [18] and Louzir (45.2%) [20]. aPL are pathogenic
auto-Ab directed against the phospholipids of cell membranes and/
or one or more plasma or endothelial proteins associated with them
(phospholipoproteins) [26]. In current practice, the aPL targeted
are circulating anticoagulants (called lupus anticoagulant), anti-
cardiolipin (aCL) and anti-beta 2 glycoprotein 1 (anti-p2 GP1)
[26,28,39]. One of these aPL, accompanied by a clinical criterion,
defines the aPL syndrome (APS). The presence of aPL in one of
our patients may indicate the presence of APS associated with
SLE. Several studies have shown that the presence of APS has
a negative impact on the progression of lupus, not only on the
occurrence of arterial thrombotic complications, but also on renal
prognosis and overall survival [28]. aPL positivity is now part of
the classification criteria for SLE [26]. Consequently, its dosage
should be part of the systematic biological assessment in SLE.
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In our series, the ANCA test results were negative. Only ANCA
directed against proteinase 3 (anti-PR3 ANCA) or myeloperoxidase
(anti-MPO ANCA) are clinically relevant [40,41]. Although
ANCA are excellent diagnostic markers for systemic necrotizing
vasculitis affecting small vessels, they are detectable in 15 to 20%
of patients with SLE [41]. Eloundou in Cameroon found an ANCA
prevalence of 10.5% in a study of 19 lupus patients [15].

Conclusion

Our study highlighted the presence of markers of inflammation
and the variability of auto-Ab found during SLE, some of them
being specific to other non-organ specific AIDs. The presence of
these other auto-Ab could modify the therapeutic management
and the prognosis of SLE, hence the interest in carrying out an
exhaustive autoimmune assessment during SLE and systemic
AlDs in general.
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