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Abstract: Systemic lupus erythematosus (SLE) is a chronic autoimmune disease characterized by the production of various
auto antibodies including anti-nuclear antibody, double stranded DNA and antibodies to extractable nuclear antigens (ENA),
which include four groups of RNA binding protein namely Sm, RNP, SSA/Ro and SSB/La. The objectives were to detect the
frequency and pattern of ANA, frequency of anti- ENA antibodies and association between the clinical presentations with ANA
and Anti-ENA antibodies in paediatric SLE patients. It was a cross sectional study and the data was collected from patients
fulfilling the ACR 1997 revised criteria of SLE in the Department of Paediatrics, BSMMU, Dhaka, Bangladesh. Among 50
paediatric SLE patients, ANA was positive in 94% of the patients. Homogenous pattern of ANA was the highest (57%)
followed by speckled (31%), cytoplasmic (6.6%) and nucleolar (3.3%) patterns. Anti-ds DNA positivity was 86% and antiENA positivity was 56% in this study. Among them, anti–RNP was found in 43.5% followed by anti-sm (24%), anti-SSA
(24%) and anti-SSB (17%). Anti–RNP antibody was associated with renal and gastrointestinal and Anti–SSA was associated
with only gastrointestinal manifestations. ANA, anti ds-DNA, anti ENA positivity were found significantly among paediatric
SLE patients and clinical presentation of them had association with Anti-ENA antibodies.
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1. Introduction
SLE is a complex autoimmune disease with heterogeneous
manifestations. The diagnosis of SLE is usually made when
patients have 4 or more out of the 11 ACR criteria [1] which
can range from different organ manifestations to production
of various autoantibodies. Individual autoantibodies can
reflect or predict disease activity, and some are associated
with specific disease manifestations. [2, 3]. Compared with
adults, children and adolescents with SLE have more severe
disease and more widespread organ involvement. [4]. This
autoimmune disease is characterized by the production of
various autoantibodies directed against chromatin
components and extractable nuclear antigens (ENA)
including double stranded DNA (ds-DNA), and four groups
of RNA binding protein namely Sm (Smith), RNP
(ribonucleoprotein), SSA/Ro and SSB/La. [5]. Anti-nuclear

antibodies (ANA) are specific antibodies directed against
variety of nuclear antigens which have been found in more
than 90% of the paediatric SLE patients. [6]. When ANA is
detected by Indirect immunoflurescence (IIF) method,
distinctive staining patterns in the nucleus or cytoplasm may
be found. These staining pattern can be subdivided into
homogenous (H-ANA), centromeric (C-ANA), speckled/
extrachromosomal (S-ANA), nucleolar (N-ANA), nuclear
membrane, nuclear dot, cytoplasmic pattern and other
defined patterns. [7]
Anti-Sm antibody is highly specific for SLE and has been
reported to be associated with constitutional symptoms,
nephritis and central nervous system disease. Anti-Ro and
anti-La antibodies are present in neonatal and sub-acute
cutaneous SLE especially with annular rash. [8]. Anti-RNP is
associated with photosensitivity. [9]. Anti-ds DNA is highly
specific for SLE and glomerulonephritis. [10]
Antibodies to ENA profile are the hallmark in the
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diagnosis of SLE and sometimes support to the diagnosis in
spite of negative ANA in a SLE patients. [11] It may predict
different organ involvement in SLE, which helps in early
diagnosis and organ involvement as well as early initiation of
appropriate treatment. No study so far has been done
regarding ENA profile and its association with clinical
manifestations in paediatric SLE patients in Bangladesh. The
objectives of this study were to determine the frequency and
pattern of ANA, frequency of ENA profile in paediatric SLE
patients. Associations between ANA and Anti-ENA
antibodies with clinical manifestations in SLE children were
also assessed in this study.

2. Methods
This cross-sectional study was conducted in the Department
of Paediatrics, Bangabandhu Sheikh Mujib Medical
University (BSMMU), Dhaka from January 2015 to June
2016. Fifty newly diagnosed patients fulfilling the ACR 1997
revised classification criteria of systemic lupus
erythematosus (SLE) were enrolled in this study. This study
was approved by institutional review board (IRB) of
Bangabandhu Sheikh Mujib University (BSMMU), Dhaka.
Written consent was taken from the parents prior to inclusion
in the study. Clinical characteristics and laboratory
information were noted at initial visit and recorded in a
preformed structured questionnaire.

ANA was detected by immunofluoresence (IF) method
using HEp-2 cell line as substrate. The FLUORO HEPANA
TEST kit was used for this test and staining pattern was
identified by immunofluoresence microscope (Olympas CH
40). [12.] In the present study 1:160 dilution was considered
positive for detection of ANA by IF method.
Blue DOT ENA IgG is an immunodot kit based on the
principle of enzyme immunoassay, was used for detection of
IgG auto antibodies against Sm, RNP, SSA (Ro), SSB (La),
Jo and Scl 70 antigens. [13]. Statistical analysis was done
using Statistical Package of Social Sciences (SPSS) for
windows version 20 and p values of less than 0.05 were
considered statistically significant.

3. Result
A total number of 50 paediatric SLE patients were enrolled
in this study. Females were the majority (84%) in this series
and age at the time of disease onset was 12.46±2.33 years.
Mean disease duration was 9.46±11.04 months. Among
clinical presentations, fever was found in the majority (92%)
of SLE patients followed by fatigue (82%), arthritis/
arthralgia (76%) and non-specific rash (72%). Proteinuria
(60%), photosensitivity (54%), oral ulceration (54%) and
hepato-splenomegaly (46%) were also present in these
patients (Table 1).

Table 1. Different clinical presentations among the childhood SLE patients. (n=50).
Clinical features

Constitutional

Musculoskeletal

Skin

Neurologic

Renal

Pulmonary
Gastroenterology

Fever
Fatigue
Anorexia
Lymphadenopathy
Arthritis /arthralgia
Malar rash
Non specific rash (Other rashes)
Photosensitivity
Cutaneous vasculitis
Livido reticulasis
Periungual capillary abnormalities
Raynaud’s phenomenon
Mucosal ulceration/oral ulcer
Alopecia
Psychosis
Seizure
Headache
Cognitive dysfunction
Acute confusional state
Hypertension
Oedema
Proteinuria
Dyspnoea
Pleuritic chest pain
Hepatosplenomegaly

Number (n)
46
41
22
14
38
17
36
27
17
5
4
1
27
25
3
3
8
2
2
4
8
30
6
4
23

%
92.0
82.0
44.0
28.0
76.0
34.0
72.0
54.0
34.0
10.0
8.0
2.0
54.0
50.0
6.0
6.0
16.0
4.0
4.0
8.0
16.0
60.0
12.0
8.0
46.0

Staining patterns of ANA were found homogenous in the majority (54%) followed by fine speckled, coarse speckled,
cytoplasmic and nucleoar (18%, 14%, 6%, 2%) in paediatric SLE patients (Table 2).
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Table 2. Patterns of ANA By IF method among paediatrics SLE patients.
Patterns
Homogenous
Fine speckled
coarse speckled
Cytoplasm
Nuclear
Absent

Number
27
9
7
3
1
3

Percentage
54
18
14
6
2
3

Most frequently present autoantibodies were ANA, present in 94% of patients and anti-ds-DNA in 86% patients, followed by
anti RNP (46%), anti-Sm and anti-Ro/SSA antibody in 28%, anti La/SSB antibody in 18% of paediatric SLE patients (Table 3).
Table 3. ENA and other autoantibodies found among childhood SLE Patients. (n=50).
Autoantibodies
Anti-Ro/SSA
Absent
Present
Anti-La/SSB
Absent
Present
Anti-sm
Absent
Present
Anti-RNP
Absent
Present
ANA (IIF)
Absent
Present
Anti-ds-DNA
Negative
Positive

Number (n)

Percentage (%)

36
14

72.0
28.0

41
9

82.0
18.0

36
14

72.0
28.0

27
23

54.0
46.0

03
47

6.0
94.0

07
43

14.0
86.0

Hepatosplenomegaly was found in all the paediatric SLE patients as gastro-intestinal manifestations in this study. Anti-RNP
and anti-SSA were significantly associated with these gastro-intestinal manifestations. (Table 4)
Table 4. Association of gastrointestinal features with ANA and ENA profile in paediatric SLE patients. (n=23).

Clinical features
(Gastro intestinal features)

Total
number

Hepatosplenomegaly
p-Value*

23

Anti-SSA
(N=14) n (%)

Anti-SSB
(N=9) n (%)

Anti-Sm
(N=14) n (%)

Anti-RNP
(N=23) n (%)

Present
10 (43.5%)
0.024**

Present
04 (17.4%)
0.918

Present
09 (39.1%)
0.106

Present
14 (60.9%)
0.050**

Multiple AntiENA present
(N=18) n (%)
Present
11 (47.8%)
0.108

ANA (IIF)
(N=47) n (%)
Present
22 (95.7%)
0.650

p value measured by Chi-square test, **Significant

Table 5 shows the association of renal presentations with
ANA and anti-ENA antibodies. In this study 60% of SLE
children were presented with proteinuria. Proteinuria was

associated with ANA (90%) followed by anti-RNP (33.3%),
multiple ENA and anti-Sm. P value was significantly high
with multiple anti-ENA, anti-RNP and ANA.

Table 5. Association of renal features with ENA profile and other auto antibodies in paediatric SLE. (n=31).

Clinical features

Total number

Hypertension
Oedema
Proteinuria
p-Value*

4
8
30

Anti-SSA
(N=14) n (%)
Present
00 (0.0%)
01 (12.5%)
8 (26.7%)
0.659

*P value reached from Chi-square test, **Significant

Anti-SSB
(N=9) n (%)
Present
00 (0.0%)
01 (12.5%)
3 (10.0%)
0.231

Anti-Sm
(N=14) n (%)
Present
00 (0.0%)
3 (37.5%)
8 (26.7%)
0.659

Anti-RNP
(N=23) n (%)
Present
01 (25.0%)
3 (37.5%)
10 (33.3%)
0.013**

Multiple anti-ENA
(N=18) n (%)
Present
00 (0.0%)
2 (25.0%)
8 (26.7%)
0.054**

ANA (IIF)
(N=47) n (%)
Present
03 (75.0%)
08 (100%)
27 (90.0%)
0.049**
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4. Discussion
This cross sectional study was carried out with the
objective of describing the frequency and patterns of ANA
and frequency of ENA profile in paediatric SLE patients.
Associations of ENA profile and ANA with clinical
manifestations in SLE children were also observed in this
cohort.
In the present study, mean age at diagnosis was 12.46 ±
2.33 years and there was female preponderance which was
comparable to other Indian [14], Philippine [15] and previous
Bangladeshi [16] studies.
Constitutional features (92%), arthritis/arthalgia (76%),
non-specific rashes (72%) and renal involvement (60%) were
common clinical manifestations in this study. In an Indian
study arthritis was the most common manifestation followed
by constitutional, skin rash and renal involvement. [17].
Another Brazilian study had different observations. They
found skin, musculoskeletal, hematological and renal as the
predominant clinical manifestations in their study. [18].
These different observations may be found due to
geographical and ethnic variations.
In this study ANA (IIF) was present in 94% SLE patients
where Dipti et al [19] and Weiss [20] found 100% and 99%
ANA positivity by IIF method respectively in their study.
Homogenous pattern of ANA was found as the predominant
(54%), followed by fine speckled (18%) and coarse speckled
(14%) pattern in the present study. Frodlund et al in their
study found similar observations. [21]. In USA a similar
study reported that homogenous and peripheral patterns were
most frequent in SLE patients and only a few had speckled
pattern. [22]
While analyzing the ENA profile in a review, it has been
shown that anti-RNP and anti-Sm antibody were detectable
in 25 to 47% and 5 to 30% of SLE patients respectively in
different studies. [23]. The present study found similar result
having anti RNP (46%) commonest followed by anti-Sm and
anti-SSA (28%). Among the ENA profile anti-Sm, anti RNP,
anti-SSA and anti-SSB were positive in 31%, 36%, 34% and
11% respectively in paediatric SLE patients in a Brazilian
study [18] which was similar to our findings. In a previous
Bangladeshi study also observed parallel result to the current
study. [24] But in a Egyptian study, frequency of Anti ENA
antibodies were found almost similar to present study except
anti-RNP which was 10% in their study. [11]
In our study, anti-RNP was more commonly associated
with constitutional features including arthritis/arthralgia,
malar rash, non-specific rash, photosensitivity and
proteinuria. Hoffman et al also found the associations of
anti-RNP with fever, malar rash, arthritis and Raynaud’s
phenomenon in their study. [25] In another Brazilian study
observed similar findings. They found photosensitivity,
malar rash, arthritis, raynaud’s phenomenon and nephritis
were significantly associated with anti-RNP in their
cohort. [26]. Our study found only one case of raynaud’s
phenomenon.
Anti-Sm was commonly present with constitutional,

musculoskeletal features, oral ulcer, renal and gastrointestinal
features in the current study. We also had similar result with
anti-SSA. One Sweedish study found that anti-Sm antibodies
were associated with oral ulcer, Reynaud’s phenomenon and
renal involvement. [21]. Thompson et al observed that SLE
cases having anti–Sm antibody were associated with malar
rash, haematological and renal involvement. [27]. In an AfroCaribbean cohort of SLE patients rash, alopecia, oral ulcers,
serositis, arthritis, renal and neurological involvement were
associated with anti-sm and anti-RNP antibodies. [28] Our
study had similarities with the previous studies except
raynaud’s
phenomenon,
haematological,
serositis,
neurological and gastrointestinal features. Different ethnic
background, geographical locations and age of the study
population might be the reason for the discrepancy of the
results.
The findings of the present study are important to predict
different organ involvement in the paediatric SLE patients
indicating the importance of ENA profile to forecast different
manifestations early in the disease course. Identification the
organ involvement early and initiation of appropriate
management could minimize the morbidity and mortality of
this devastating disease.

5. Conclusion
ANA and anti-ds DNA were positive in 94% and 86%
paediatric SLE cases. Anti-ENA positivity was also found
56% in this study. Presence of ANA, anti-RNP and multiple
ENA autoantibodies were significantly higher in patients
with renal involvement. Anti-RNP and anti-SSA were also
considerably higher in patients with gastrointestinal
involvement. So, it may be concluded from this study that
ENA profile positivity are suggestive of organ involvement
specially gastrointestinal and renal involvement in paediatric
SLE patients.
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