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Abstract
Introduction: Systemic Lupus Erythematosus (SLE) is a chronic autoimmune rheumatic disease of 
unknown etiology interceded by auto antibodies and immune complexes that cause systemic cell and 
organ damages. This study aimed to evaluate the association between Anti-Smith Antibody (anti-
SM ab) and clinical manifestations in patients with disseminated systemic lupus erythematosus.

Method: In this cross-sectional study, 72 females with SLE included. Activity disease in patients 
was assessed by using the University of Toronto SLE Disease Activity Index (SLE-DAI). Serum 
level of anti-SM ab was measured and clinical manifestations were extracted from patient`s medical 
records.

Results: Six out of 72 patients (8.3%) were anti-Sm positive. Among the patients with anti-Sm 
positive, the majority of clinical manifestations were observed in one or two patients, except for both 
mucocutaneous involvement and Lupus nephritis that these were positive in four patients (66.7%). 
There was no significant association between the anti-SM ab and any clinical manifestations.

Conclusion: Due to the lower sample size patients with positive anti-Smith, the relationship between 
anti-Smith and clinical manifestations was not found.
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Introduction
Systemic Lupus Erythematosus (SLE) is a chronic autoimmune rheumatic disease of unknown 

etiology interceded by auto antibodies and immune complexes that cause systemic cell and organ 
damages. Auto antibodies in SLE are produced against intracellular targets; mostly Anti Nuclear 
Antibodies (ANAs) but there are less frequent antibodies, such as anti-double-stranded DNA 
(dsDNA), anti-Smith (anti-Sm), anti-Ro, and anti-La antibodies [1-3]. The prevalence and incidence 
of SLE vary by the population and the methodology used for diagnosis but studies revealed the 
incidence rates of 1 to 25 per 100,000 worldwide [4-7]. Also, the reported prevalence of SLE in the 
United States is 20 to 150 cases per 100,000 [7-9].

In fact, SLE can affect any organ and dramatically can vary from patient to patient. Clinical 
manifestations mostly are a mixture of constitutional complaints with dermal, musculoskeletal, 
hematologic, serologic, renal, or central nervous system [10,11]. The etiology of SLE is still unknown 
but it is most probably multifactorial. Many studies indicated the role of genetic [12-14], hormonal 
[15-18], immunologic [19-22], and environmental factors [23] in the pathogenesis of the disease. 
Due to the role of immune complexes in the pathogenesis of the disease, some of these antibodies 
are being considered laboratory findings to complete clinical criteria of SLE [24].

Anti-Sm antibodies target proteins of B/B0, D1, D2, D3, E, F, and G that form the common core 
of U1, U2, U4, and U5 small nuclear ribonucleoprotein particles [25,26]. The anti-Sm autoimmune 
response is directed against the B/B0, D1, D3, and less frequently D2 proteins. Less recognized 
proteins are the E, F and G proteins [27,28].

Some studies reported an association between clinical manifestations and anti-Sm ab (Anti-
Smith antibody) presence in serum of patients [24] but it’s still controversial. Due to the importance 
of anti-Sm ab in the pathophysiology of SLE, and the limited number of studies with controversial 
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results in Iran, here we aimed to evaluate the serum levels of anti-
Sm ab and its association with selected clinical manifestations and 
prognosis of SLE.

Materials and Methods
This cross-sectional study was conducted in 72 Systemic Lupus 

Erythematous (SLE) female patients. The patients who referred to the 
rheumatology clinic of the University hospital between October 2018 
and February 2019 were included. This study approved by the ethics 
committee of the Urmia University of Medical Sciences (UMSU) and 
written consent was obtained from patients. The study was conducted 
in accordance with the principles of the Declaration of Helsinki.

Activity disease in patients was assessed by using the University 
of Toronto SLE Disease Activity Index (SLE-DAI). Demographic 
characteristics, clinical manifestations and history of lupus nephritis 
(proteinuria, biopsy, RBC cast), vasculitis, organic brain syndrome 
(acute confusion state), psychological symptoms (headache, mood 
disorder, cognitive impairment), Blood involvements (anemia, 
leukopenia, thrombocytopenia), mucocutaneous manifestations 
(oral ulcer, alopecia, malar rash), thromboembolic events (DVT/
PTE), and serosal involvements or serositis (pericarditis, pleuritis) 
were extracted from patients' medical records.

For measuring the Serum level of anti-SM ab, Venous blood 
samples were collected after overnight fasting, allowed to clot at 
15°C to 24°C and serum was isolated by centrifugation. Serum 
samples were preceded to chemical analyses or kept frozen until the 
assessments. Level of serum anti-Sm antibody was measured by an 
ELISA method as described by the manufacturer. Other laboratory 
findings including the levels of other antibodies were extracted from 
the patients' medical records.

Statistical analysis
All the values were summarized as frequency (percent) for 

categorical variables. Based on the Serum levels of anti-SM ab, 
patients were stratified into two groups (negative and positive). 
Clinical factors were compared between patients with anti-SM ab 
positive and negative using Fisher’s exact test. P-value <0.05 was 
considered statistically significant.

Results
The results were summarized in Table 1. Six out of 72 patients 

(8.3%) were anti-Sm positive, but other 66 patients were anti-Sm 
negative (91.7%). Fatigue was observed in one patient (16.67) with 
positive anti-Smab and in 17 patients (25.8%) with negative anti-Sm 
ab. History of fever was reported in one patient (16.67) with positive 
anti-Sm ab and in seven patients (10.6%) of subjects with negative 
anti-Sm ab. None of the patients with positive anti-Sm ab had a 
history of weight loss, but five (7.6%) cases with significant weight 
loss were found in patients with negative anti-Sm ab. No history of 
gastrointestinal involvement was found in patients with a positive 
anti-smith antibody. But, eight patients with a negative anti-smith 
antibody (12.1%) had a history of gastrointestinal involvements. 
Serositis was only detected in one (16.7%) anti-Sm ab positive patient 
but nine patients with a negative anti-smith antibody (13.6%) had a 
history of serositis. No significant relationship was found between 
serositis and serum level of anti-Sm ab (P-value =0.6).

Cardiac involvements were found in two (33.3%) anti-Sm ab 
positive patients and in five (7.6%) patients with a negative anti-smith 
antibody. Lymphadenopathy was not detected in any of patients with 

positive anti-Sm ab, but in one patient with a negative anti-smith 
antibody (1.5%) had lymphadenopathy.

Among patients with positive anti-smith four patients had 
Mucocutaneous involvements (66.7%) and 2 of them had a negative 
anti-smith antibody (33.3%). 46 patients with a negative anti-smith 
antibody (69.7%) had skin and mucosal involvement, but 20 (30.3%) 
had no skin and mucosal involvement. Vasculitis was observed 
in one (16.7%) patient with positive anti-Sm ab and in six patients 
with negative anti-Sm ab (9.1%). Five cases with positive anti-Sm ab 
(83.3%) and 60 cases (90.9%) with negative anti-Sm ab had no sign of 
clinical vasculitis.

Two patients with positive anti-Sm ab (33.3%) and eight patients 
with negative anti-Sm ab (12.1%) had organic brain syndrome. This 
syndrome was not found in four patients with positive anti-Sm ab 
(66.67%) and 58 patients with a negative anti-Sm antibody.

Psychosis was not reported in patients with positive anti-Sm ab, 

Complication
Anti-Smith antibody  

Positive (%) Negative (%) P-value

Fatigue
+ 1 (16.67) 17 (25.8)

0.53
- 5 (83.33) 49 (74.2)

Fever
+ 1 (16.67) 7 (10.6)

0.53
- 5 (83.33) 59 (89.4)

Weight loss
+ 0 (0) 5 (7.6)

0.63
- 6 (100) 61 (92.4)

Gastrointestinal involvement
+ 0 (0) 8 (12.1)

0.48
- 6 (100) 58 (87.9)

Serositis
+ 1 (16.67) 9 (13.6)

0.6
- 5 (83.33) 57 (86.4)

Cardiac involvement
+ 2 (33.3) 5 (7.6)

0.1
- 4 (66.7) 61 (92.4)

Lymphadenopathy
+ 0 (0) 1 (1.5)

0.9
- 6 (100) 65 (98.5)

Mucocutaneous involvement
+ 4 (66.7) 46 (69.7)

0.6
- 2 (33.3) 20 (30.3)

Vasculitis
+ 1 (16.67) 6 (9.1)

0.47
- 5 (83.33) 60 (90.9)

Organic brain syndrome
+ 2 (33.3) 8 (12.1)

0.19
- 4 (66.7) 58 (87.9)

Psychosis
+ 0 (0) 6 (9.1)

0.55
- 6 (100) 60 (90.9)

Thromboembolic events
+ 3 (50) 10 (15.2)

0.06
- 3 (50) 56 (84.8)

Arthritis & Arthralgia
+ 2 (33.33) 32 (48.5)

0.39
- 4 (66.66) 34 (51.5)

Blood involvement
+ 2 (33.33) 32 (48.5)

0.42
- 4 (66.66) 34 (51.5)

Lupus nephritis
+ 4 (66.66) 29 (43.9)

0.26
- 2 (33.33) 37 (53.1)

Anti-Smith antibody  6 (8.33) 66 (91.67)  

Table 1: Distribution of complications and anti-Sm antibody in SLE patients.
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but in patients with negative anti-Sm ab, six patients had psychosis 
(9.1%) and 60 patients had not any sign or symptom of clinical 
psychosis (90.9%).

Three patients with positive anti-Sm ab (50%) and 10 patients 
with negative anti-Sm ab (15.2%) had thromboembolic events. 
Thromboembolic events were not detected in three patients of 
positive (50%) and 56 patients of negative anti-Sm ab (84.8%).

Out of the six patients with positive anti-Sm ab, two (33.3%) had 
arthritis and arthralgia. And among the rest, 32 cases (48.5%) had 
positive arthritis and arthralgia. In patients with positive anti-Sm ab, 
three (50%) had blood involvements and among the patients with 
negative anti-Sm ab, 25 (37.9%) had blood involvements. In patients 
with positive anti-Sm ab, 4 (66.7%) and in patients with negative 
anti-Sm ab, 29 (43.9%) had Lupus nephritis. there was no significant 
association between the anti-SM ab and any clinical manifestations 
(P-value >0.05).

Discussion
Systemic Lupus Erythematosus (SLE) is a chronic autoimmune 

rheumatic disease of unclarified etiology inducted by auto antibodies 
and immune complexes that cause systemic damages [1-3]. It’s 
more prevalent in females [29] and all of 72 patients in the current 
study were female. The role of anti-Sm antibody in induction, 
pathogenesis, and severity of disease is still controversial and to 
the best of our knowledge, this is the first comprehensive report for 
serum level of anti-smith antibody in Iranian females with SLE. We 
also investigated the relationship of serum anti-Smith (anti-Sm) 
antibody with common clinical manifestations of systemic lupus 
erythematosus. The significant association was not found between 
serum anti-smith antibody and history or presence of vasculitis, 
organic brain syndrome, psychosis, thromboembolic events, arthritis 
and arthralgia, blood involvement, lupus nephritis, and other clinical 
symptoms. However, Alba et al. found a relationship between 
anti-Sm ab and lupus nephritis [3]. The other study with smaller 
sample size showed that in SLE patients, the presence of anti-Sm 
antibody is associated with a much higher incidence of some clinical 
complications such as vasculitis and poor response to therapy [30]. 
Since the sample size of the current study is larger than two others, 
such controversies should result from other factors such as race or 
geographical factors. A study conducted at the University of Texas in 
the United States indicated that anti-Sm ab in black people was more 
positive than whites, with 25% positive results in black people than 
10% in whites [31]. So, a multi-racial study should be conducted to 
clearly investigate the impacts of race and geographical differences in 
serum levels of anti-Sm ab (Table 1).

The methodological difference in measurement of anti-Sm ab is 
the other possible factor that may cause some controversial results. 
Hirohata S et al. [32] has reported that anti-Sm antibody increases 
in serum and CSF fluid of systemic lupus erythematosus patients. 
Therefore, assessment of anti-Sm antibody in CSF samples may yield 
higher sensitivity than serum samples.

Conclusion
Due to the lower sample size patients with positive anti-Smith, 

the relationship between anti-Smith and clinical manifestations was 
not found. Studies with more sample sizes are suggested to investigate 
the relationship between anti-Smith and clinical manifestations.
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