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Abstract: Many literatures reported that neonatal lupus erythematosus and its associated abnormalities mainly, cutaneous
lupus lesions, congenital heart block (CHB), hematologic cytopenias, hepatobiliary disease and cardiomyopathy are associated
with anti-Ro/SSA and anti-La/SSB antibodies. With skin findings occur in nearly 95% of NLE infants, others reported that
100% of NLE infants with CHB were positive for anti Ro/SSA antibodies and 90.2% of infants with skin NLE were positive
for anti Ro/SSA. And long-term follow-up of children with neonatal lupus and their unaffected siblings revealed that 12.24%
of NLE children identified definite rheumatic/autoimmune diseases after more than 8 years. Aim of the study: The aim of this
study was to determine the incidence of positive anti-Ro/SSA and anti-La/SSB antibodies in infants with recurrent prolonged
skin lesions and their mothers to determine asymptomatic mothers at risk to develop autoimmune disease. Subjects and
methods: a total of 90 infants with recurrent prolonged skin lesions below the age of 6 months and their mothers attending
pediatric screening and follow up clinic at Al Galaa Teaching Hospital in Cairo, Egypt were investigated for positivity of anti
Ro/SSA and anti La/SSB antibodies using enzyme linked immunoassay (ELISA). Results: Incidence rate of positive anti
Ro/SSA alone and anti La/SSB alone antibodies in infants were 34.4% and 23.3% respectively, and positive both anti Ro/SSA
and anti La/SSB antibodies was 21.1%, while in their mothers, positive both anti Ro/SSA and anti La/SSB antibodies was
36.7%. Among the 33 cases with positive antibodies female: male ratio was 2.3:1, and rheumatologic and autoimmune diseases
was positive in 14 (42.4%) mothers, while, 19 (57.6%) were asymptomatic mothers, anemia, lymphocytosis, neutropenia with
relative lymphocytosis, eosinophilia and thrombocytopenia were found in 6.1%, 9.1%, 3.0%, 9.1% and 12.1% respectively.
Liver transaminases were elevated in 4 (12.1%). Positive anti Ro/SSA and anti La/SSB antibodies were statistically
significantly correlated with infant age, body weight, body length and head circumference, female sex, infants mothers’
rheumatologic and autoimmune diseases, distribution of skin lesions, positive history of steroid containing cream use, and
thrombocytopenia. However, both antibodies showed no statistically significant correlation with infant feeding, rate of
recurrent skin lesions, anemia, lymphocytosis, neutropenia with relative lymphocytosis, eosinophilia, positive CRP, and
elevated ESR. Conclusion: our infant cases with prolonged skin lesions with positive anti Ro/SSA and anti La/SSB antibodies
with their mothers’ especially asymptomatic ones should be investigated and followed up properly for development of NLE
and autoimmune diseases.
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1. Introduction
Autoantibodies to DNA and non-DNA antigens occur in
patients with multisystem autoimmune disease e.g., systemic
lupus erythematosus [SLE], rheumatoid arthritis, and Sjögren
syndrome [SS]. Non-DNA antigens include three main
categories: the Ro group, the La group and the U group
comprising U1–U6 small nuclear RNAs [1-3]. The Ro group
contains two major different proteins Ro/SSA: a 52 kDa Ro
(with two subtypes alpha and beta) and a 60 kDa Ro. While the
La group contains only one La/SSB protein: a 48 kDa La. Anti
Ro/SSA antibodies are detected in the sera of 30% of patients
with SLE, even during preclinical setting; and strongly
associated (90%) with some subtypes of SLE, it is also
associated with primary Sjögren syndrome (50% to 60%) and
with undifferentiated connective tissue disease (UCTD) [4].
NLE encompasses a variety of autoimmune manifestations that
results from either congenital trans-placental passage of
maternal antinuclear and ribonuclear autoantibodies against the
Ro/La RNA-protein complex or to less extent from infant’s
intrinsic deregulated immune system (Primary infantile SLE).
Anti-Ro and anti-La autoantibodies targeting fetal and neonatal
tissues (Neonatal Lupus Syndromes) are actively transported
into the fetal circulation, leading to clinical manifestations that
include potentially life-threatening congenital heart block [5 - 7].
It occurs in infants born to mothers with rheumatic conditions
including, but not restricted to, systemic lupus erythematosus.
Most clinical manifestations of NLE resolve spontaneously with
vanishing of maternal auto-antibodies from the neonatal
circulation except congenital complete heart block [8]. However,
only 1% of infants with positive maternal autoantibodies
develop neonatal lupus erythematosus and some cases are born
to asymptomatic mothers who are unaware of their autoimmune
disorders and get their seropositivity discovered after an affected
infant. Maternal disease activity during pregnancy has been
associated with increased frequency of neonatal morbidities and
admission to the NICU [7]. Cimaz et al., in their studied 128
infants born from 124 pregnancies in 112 women with anti-Ro
antibodies with or without anti-La antibodies. They reported 2
cases (1.6%) of congenital heart block (CHB) and 21 children
(16%) developed cutaneous NLE, with laboratory testing
showed hematologic abnormalities in 27% of the babies and
elevation of liver enzymes in 26% [9].
Sontheimer et al, found that skin findings occur in nearly 95%
of their NLE infants. The eruption, which can occur at birth but
more typically within a few weeks after birth, is similar to the
lesions of subacute cutaneous lupus erythematosus [10]. The
skin eruptions typically, erythematous scaling and annularpolycyclic plaques appear on sun-exposed areas, especially on
the head and neck, and often in a malar distribution [11], also,
similar plaques may appear on the trunk or extremities [12].
Wei Sun et al, found 100% of NLE infants with CHB were
positive for anti Ro/SSA antibodies and 90.2% (46/51) of

infants with skin NLE were positive for anti Ro/SSA [12].
Furthermore, positive anti-Ro and anti-La and hepatic and
hematological abnormalities are common in cases with skin
involvement [11].
Martin’s et al, in their study for long-term follow-up of
children with neonatal lupus and their unaffected siblings,
they reported that 12.24% (6/49) of NLE children identified
definite rheumatic/autoimmune diseases after more than 8
years suggesting that prior to adolescence children with NLE
require continued follow-up [13].
The current study hypothesized that autoimmune pathogenic
process and connective tissue disorders e.g., NLE, could be a
cause for recurrent prolonged skin lesions in infants especially
below the age of 6 months. The aim of this study was to
determine the incidence of positive anti-Ro/SSA (60kDa and
52kDa) and anti-La/SSB antibodies (being are directly involved
in the pathogenesis of NLE and other connective tissue
disorders), among infants with recurrent prolonged skin lesions
attending pediatric screening and follow up clinic at Al Galaa
Teaching Hospital in Cairo, Egypt. At the same time to
determine the incidence in their mothers to determine
asymptomatic mothers at risk to develop autoimmune disease.

2. Subjects and Methods
2.1. Subjects
A total of 90 infants with recurrent prolonged skin eruptions
and their mothers from those attending pediatric screening and
follow up clinic at Al Galaa Teaching Hospital, in Cairo, were
enrolled in this study during 12 moths started from March 2017
till March 2018. Inclusion criteria were: Age less than 6 months
and Infants with recurrent prolonged skin lesions more than 2
weeks duration in the form of annular-polycyclic erythematous
scaling plaques, in face, head, trunk and extremities, Exclusion
criteria were: Age more than 6 months, benign neonatal skin
lesions and skin lesions less than 2 weeks duration.
2.2. Methods
All participants were subjected to: Full history taking and
thorough clinical examination. Electrocardiogram to infants
to detect cardiac abnormalities, and Laboratory tests
including: complete blood count and differential count using
Cell Tac, liver profile by Hitachi 912, erythrocyte
sedimentation rate and C-reactive protein, and Measurements
of anti Ro/SSA and anti La/SSB for both infants and their
mothers by ELISA. A blood sample of 7 ml was obtained by
venipuncture from infants, 2 ml were put on EDTA to
perform CBC, ESR and 5ml were left to clot and sera
obtained were used for liver profiles, CRP, and the rest were
stored frozen at -20 until assay of anti Ro/SSA and anti
La/SSB. Another blood sample of 3 ml was obtained from
mothers, left to clot and sera obtained were stored frozen at 20 until assay of anti Ro/SS-A and anti La/SS-B.
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2.3. Assay of Anti Ro/SS-A and Anti La/SS-B
QUANTA Lite SS-B ELISA for the semi-quantitative
detection of SS-B antibodies in human serum (INOVA
Diagnostics, Inc., cat no 708575).
QUANTA Lite SS-A ELISA for the semi-quantitative
detection of SS-A (60kDa and 52kDa) antibodies in human
serum (INOVA Diagnostics, Inc., cat no 708570).
Principles of the two Procedures:
Purified SS-B (or SS-A) antigen is bound to the wells of a
polystyrene microwell plate under conditions that will
preserve the antigen in its native state. Pre-diluted controls
and diluted patient sera are added to separate wells; allowing
any SS-B or SS-A antibodies present to bind to the
immobilized antigen. Unbound sample is washed away and
an enzyme labeled anti-human IgG conjugate is added to
each well. A second incubation allows the enzyme labeled
anti-human IgG to bind to any patient antibodies, which have
become attached to the microwells. After washing away any
unbound enzyme labeled anti-human IgG, the remaining
enzyme activity is measured by adding a chromogenic
substrate and measuring the intensity of the color that
develops. The absorbance (OD) of each well is read at 450
nm within one hour of stopping the reaction with 620 nm that
are used as reference wave length.
Calculation of Results:
The reactivity for each sample can be calculated by dividing
the OD of the sample by the OD of the SS-A (or SS-B) ELISA
low positive .The result is then multiplied by the number of units
assigned to the SS-B (or SS-A) low positive found on the label.
Sample value (units) =

(

)(

)

×

SS − B ELISA low positive (units)(or SS − A)
Interpretation of Results:
The ELISA assay was very sensitive to technique and
capable of detecting even small differences in patient

populations.
The sample was classified as negative, weak positive,
moderate positive or strong positive according to the table
below:
Negative
Weak positive
Moderate positive
Strong positive

<20 Units
20-39 Units
40-80 Units
>80 Units

2.4. Statistical Analysis
Results were reported as mean ± standard deviation (SD) for
the quantitative variables and percentages for the categorical
variables. The univariate Pearson’s chi-square test was used to
measure the correlation of each variable with result of positive
anti Ro/SS-A and anti La/SS-B in both infants and mothers. Pvalues of 0.05 or less were considered statistically significant.
All statistical analyses were performed using the statistical
package for social science (SPSS) version 20.

3. Results
Ninety infants with recurrent prolonged skin lesions and
their mothers were enrolled in this study, [53 females and 37
males, with female: male ratio 1.43:1, their mean age = 3.23
± 1.461 months (mean ± SD)] and their mothers mean age =
27.13 ± 4.913 years (mean ± SD). Infants` anthropometric
measures were within normal percentiles for age, [BW was
4.52 ±1.00 kg, length was 59.36 cm ± 4.37 and head
circumference was 39.66 ± 2.23 cm]. All studied infants had
no cardiac symptoms and infants` electrocardiograms (ECG)
were normal. The quantitative variables in the studied infants
including age of infants and mothers, infant anthropometric
measures, and result of laboratory tests including basic
laboratory tests and Anti Ro/SSA (60kDa and 52kDa) and
anti La/SSB antibodies are shown in Table 1.

Table 1. Basic quantitative variables among all studied cases.
Variables
Infant Age (months)
Mother age (years)
Infants anthropometric measures:
BW (kg)
Length (Cm)
Head Circumference (Cm)
Laboratory tests:
CRP (mg/dl)
ESR (mm)
Infant Hemoglobin (gm/dl)
Total WBCs (thousands/cmm)
Neutrophils
Eosinophils
Lymphocytes
Infant Platelets (thousands/cmm)
Liver enzymes:
Infants:
Mothers:

ALT (U/L)
AST (U/L)
Anti Ro/SSA (U)
Anti La/SSB (U)
Anti Ro/SSA (U)
Anti La/SSB (U)

Range
1-6
20 - 37

Mean
3.23
27.13

Std. Deviation
1.46
4.91

3.000 - 8.000
54.00 - 70.00
36.50 - 45.00

4.52
59.36
39.66

1.00
4.37
2.23

1.20 - 24.00
8 - 24
8.80 - 12.20
4370 - 11500
1380 - 6260
50 - 752
2045 - 6498
75000 - 411000
15 - 84
12 - 71
2.60 - 53.10
2.00 - 47.90
2.10 - 49.60
1.70 - 53.30

7.64
14.43
11.00
7870.89
4117.43
150.74
3613.16
260566.67
31.08
28.39
18.54
12.45
18.49
15.76

5.02
4.07
1.012
2125.64
1173.81
115.35
979.77
78810.40
11.36
10.63
19.04
15.29
17.62
17.63
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Incidence rate of positive anti Ro/SSA and anti La/SSB in infants and mothers was calculated as overall incidence rate of
positive antibodies per 100 studied infants and mothers during the study period using the following formula:
No of positive anti Ro/SSA antibodies in infants
Total no of studies infants during 12 months

100 ;

No of positive anti La/SSB antibodies in infants
Total no of studies infants during 12 months

100 ;

No of positive both antibodies in infants
Total no of studies infants during 12 months

100 ;

31

100
; 34.4% per 100 studied infants
90

21

100
; 23.3% per 100 studied infants
90

19

100
; 21.1% per 100 studied infants
90

As 33 mothers had positive both antibodies, the incidence rate in the mothers was
No of positive both antibodies in mothers
Total no of studied mothers during 12 months
Table 2 and 3 demonstrates the frequency of different
variables in all studied infants and within infants with
positive anti Ro/SSA and anti La/SSB antibodies. Total of 33
(36.7.2%) infants and their mothers were positive for anti
Ro/SSA and anti La/SSB antibodies by ELISA, from whom
19 infants (57.5%) were positive for both antibodies, 12
cases (36.4%) were positive for anti Ro/SSA alone, and 2
infants (6.1%) were positive for anti La/SSB alone with total
of 31 (93.9%) infant positive for anti Ro/SSA antibody and
21 (63.6%) infant positive for anti La/SSB antibody as shown
in table 3. Within the studies infant 52 cases (57.8%) were
breast fed, while, 20 (22.2%) and 18 (20%) cases were
formula fed alone and breast fed with formula supplement
respectively, The studied infants had positive mother medical
diseases in 26 (28.9%) cases, e.g., diabetes mellitus in 5
(5.6%) cases, hypertension in 3 (3.3%) cases, and atopic
dermatitis in 4 (4.4%) cases. Rheumatologic and autoimmune
diseases in 14 (15.5%) cases including 5 (5.6%) cases of
systemic lupus erythematosus, 4 (4.4%) cases of rheumatoid
arthritis, 2 (2.2%) cases of Psoriasis and 3 (3.3%) cases of
rheumatic fever. Regarding the skin lesions, the distribution
of skin lesions among the studied infants were involving one
site alone e.g., head, extremities, trunk, or involving more
than one site e.g., head and trunk, head and extremities, trunk
and extremities or head, trunk and extremities all together
with frequency of distribution are shown in table 2 and figure
1 showing some photos for infants with positive antibodies,
the skin lesions in all studied infant showed erythema,
scaling and crusting.
The recurrence rate of skin lesions were twice in 36
(40%) cases, thrice in 39 (43.3%) and more than three
times in 15 (16.7%) cases. Survival rate was 100% and
resolving skin lesions rate was 100% with Conservative
care and Avoid ultraviolet light exposure with History of
use of Skin creams containing steroid was positive in 47
(52.2%) cases. Frequency of positive finding of anemia,
lymphocytosis, neutropenia with relative lymphocytosis,
eosinophilia and thrombocytopenia were 4.4%, 3.3%,
2.2%, 3.3%, and 4.4% respectively in studied infants.

100 ;

33

100
; 36.7% per 100 studied mothers
90

Acute phase reactant including C-reactive protein (CRP)
was positive in 35 (38.9%) cases and erythrocyte
sedimentation rate (ESR) was elevated in 47 (52.2%)
cases. Liver transaminases, alanine transaminase (ALT)
and aspartate transaminase (AST) were elevated in 4
(4.4%) cases among studied infants.

Figure 1. Sample photos for some infants with positive anti Ro/SSA and anti
La/SSB antibodies.

Among the 33 cases with positive antibodies, 10 cases
(30.3%) were males and 23 cases (69.7%) were females,
with female: male ratio 2.3:1, this indicates that higher
rate of positive antibodies occurs in female infants. Infants
with positive antibodies had no difference regarding breast
or formula feeding with formula fed in 12 (36.4%) cases,
breast fed with formula supplement, in 10 (30.3%) cases
and breast fed in 11 (33.3%) cases. Infants` mother
medical diseases in cases with positive antibodies showed
positive history for atopic dermatitis in 4 (12.1%) cases,
while, positive rheumatologic and autoimmune diseases in
14 (42.4%) cases including 5 (15.2%) cases of systemic
lupus erythematosus, 4 (12.1%) cases of rheumatoid
arthritis, 2 (6.1%) cases of Psoriasis and 3 (9.1%) cases of
rheumatic fever, figure 2.
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Figure 2. Relation of anti Ro/SSA and anti La/SSB antibodies to infants` mothers medical diseases.

Regarding skin lesions, infants with positive antibodies
had higher frequency for distribution in more than one site
being 10 (30.3%) in head and extremities, 13 (39.4%) in head
and trunk, 4 (12.1%) in trunk and extremities, and 6 (18.2%)

in head, trunk and extremities figure 3, with frequency for
recurrent skin lesions rate being thrice in 16 (48.5%), twice
in 9 (27.3%) and more than three times in 8 (24.2%) cases.
figure 4.

Figure 3. Relation of anti Ro/SSA and anti La/SSB antibodies to infants` skin lesions distribution.
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Figure 4. Relation of anti Ro/SSA and anti La/SSB antibodies to rate of infants` skin lesions recurrence.

Frequency of positive finding of anemia, lymphocytosis,
neutropenia with relative lymphocytosis, eosinophilia and
thrombocytopenia were 6.1%, 9.1%, 3.0%, 9.1% and 12.1%
respectively in infants with positive antibodies. Acute phase
reactant including C-reactive protein (CRP) was positive in

18 (54.5%) cases and erythrocyte sedimentation rate (ESR)
was elevated in 17 (51.5%) cases. Liver transaminases,
alanine transaminase (ALT) and aspartate transaminase
(AST) were elevated in 4 (12.1%) cases among studied
infants, tables 2 and 3.

Table 2. Frequency of qualitative variables among all studied cases and positive Anti Ro/SSA and Anti La/SSB cases.
Variables
Sex
Infant Feeding

Mother Diseases

Site of skin lesions

Number of recurrence
Use of steroids creams
Outcome
Total number of cases

Female
Male
Breast and formula fed
Breast
Formula
Negative
Positive
Diabetes Mellitus
Hypertension
Atopic dermatitis
Rheumatologic diseases
Systemic Lupus erythematosus
Rheumatoid Arthritis
Psoriasis
Rheumatic Fever
Extremities
Head
Head and Extremities
Head and Trunk
Head, Trunk and Extremities
Trunk
Trunk and Extremities
More than 3 times
thrice
twice
Free
Steroid
Survival
Resolving skin lesions

Among all studied cases
Frequency
Percent
53
58.9
37
41.1
18
20
52
57.8
20
22.2
64
71.1
26
28.9
5
5.6
3
3.3
4
4.4
14
15.5
5
5.6
4
4.4
2
2.2
3
3.3
17
18.9
14
15.6
17
18.9
16
17.8
6
6.7
7
7.8
13
14.4
15
16.7
39
43.3
36
40.0
43
47.8
47
52.2
90
100
90
100
90
100

Among positive cases
Frequency
Percent
23
69.7
10
30.3
10
30.3
11
33.3
12
36.4
12
36.4
21
63.6
2
6.1
1
3
4
12.1
14
42.4
5
15.2
4
12.1
2
6.1
3
9.1
10
30.3
13
39.4
6
18.2
4
12.1
8
24.2
16
48.5
9
27.3
9
27.3
24
72.7
33
100
33
100
33
100
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Table 3. Frequency of laboratory variables among all studied cases and positive Anti Ro/SSA and Anti La/SSB antibodies cases.
Variables

CBC

CRP
ESR
Liver enzymes
ALT
AST

Infant anti Ro/SSA

Infant anti La/SSB

Mother Anti Ro/SSA

Mother Anti La/SSB

Anemia
Eosinophilia
Lymphocytosis
Neutropenia with relative lymphocytosis
Thrombocytopenia
Negative
Positive
Normal
Elevated
Normal
Elevated
Normal
Elevated
Negative
Positive
Alone
With anti La/SSB
Moderate positivity
Weak positivity
Negative
Positive
Alone
With anti Ro/SSA
Moderate positivity
Weak positivity
Negative
Positive
Moderate positivity
Weak positivity
Negative
Positive
Moderate positivity
Weak positivity

Total number of cases

Among all studied cases
Frequency
Percent
4
4.4
3
3.3
3
3.3
2
2.2
4
4.4
55
61.1
35
38.9
43
47.8
47
52.2
86
95.6
4
4.4
86
95.6
4
4.4
59
65.6
31
34.4
12
13.3
19
21.1
23
25.6
8
8.9
69
76.7
21
23.3
2
2.2
19
21.1
15
16.7
6
6.7
57
63.3
33
36.7
22
24.4
11
12.2
57
63.3
33
36.7
22
24.4
11
12.2
90
100

Among positive cases
Frequency
Percent
2
6.1
3
9.1
3
9.1
1
3.0
4
12.1
15
45.5
18
54.5
16
48.5
17
51.5
29
87.9
4
12.1
29
87.9
4
12.1
2
6.1
31
93.9
12
36.4
19
57.5
23
69.7
8
24.2
12
36.4
21
63.6
2
6.1
19
57.5
15
45.5
6
18.2
0
0
33
100.0
22
66.7
11
33.3
0
0
33
100.0
22
66.7
11
33.3
33
100

Table 4. Correlation of positive anti Ro/SSA and anti La/SSB antibodies with different infants studied variables.
Variables
Infant age
Mother age
Female sex
BW
Length
HC
Type of Infants feeding
Mother rheumatologic and autoimmune diseases
Distribution of skin lesions
Rate of recurrent skin lesions
Steroid cream use
Infant hemoglobin
Total WBCs count
Neutropenia
Eosinophilia
Lymphocytosis
Thrombocytopenia
CRP
ESR
ALT
AST
Infant anti Ro/SSA

Positive Anti Ro/SSA antibody
Pearson Correlation
Sig. (2-tailed)
-.249*
.018
.105
.327
-.240*
.023
-.289**
.006
-.275*
.009
-.262*
.013
-.126
.484
.390*
.000
.481**
.000
.131
.218
.789**
.000
.179
.092
-.047
.657
-.097
.361
.122
.252
-.009
.933
.297**
.005
-.187
.298
-.146
.417
.340**
.001
.340**
.001
-

Positive anti La/SSB antibody
Pearson Correlation
Sig. (2-tailed)
-.257*
.015
.225*
.033
-.294*
.005
-.258*
.014
-.274**
.009
-.260*
.013
.028
.878
.361**
.000
.421**
.000
.021
.841
.246*
.019
.207
.050
-.060
.576
-.084
.433
.167
.116
-.055
.604
.250*
.017
.220
.219
-.152
.399
.462**
.000
.462**
.000
.789**
.000
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Variables
Infant anti La/SSB
Mother anti Ro/SSA
Mother anti La/SSB

Positive Anti Ro/SSA antibody
Pearson Correlation
Sig. (2-tailed)
.789**
.000
.965**
.000
.964**
.000

37

Positive anti La/SSB antibody
Pearson Correlation
Sig. (2-tailed)
.768**
.000
.762**
.000

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

Figure 5. Relation of anti Ro/SSA and anti La/SSB antibodies to infants` age.

In Table 4 Positive both anti Ro/SSA and anti La/SSB
antibodies in studied infants revealed statistically significant
negative correlation with infants’ age, (p value .018, and .015
respectively), (figure 5), body weight, body length and head
circumference, (p values were .006, .014, .009, and .013,
respectively) being elevated at younger age range from 2 to 4
months with highest elevation at age of 3 months, the body
weight, length and head circumference showed same
correlation as they intend to increase normally with advance of
age. Also, revealed statistically significant correlation with
female sex (p value was .023 and .005), however, anti La/SSB
antibody showed statistically significant positive correlation
with mother age (p value .033), but anti Ro/SSA antibody
showed no statistically significant correlation (p value .327).
Also, both antibodies showed no statistically significant
correlation with type of infant feeding either breast or formula
feeding, (p value .484 and .878) and showed statistically
significant positive correlation with infants` mother medical
diseases specially rheumatologic and autoimmune diseases, (p
value .000). Both antibodies also, revealed statistically
significant correlation with distribution of skin lesions that

involving more than one site and positive history of steroid
containing cream use, (p value .000 and .019) respectively,
however, no statistically significant correlation was found
regarding rate of recurrent skin lesions, (p value .218
and .841). Positive antibodies revealed statistically significant
correlation with thrombocytopenia, (p value .005 and .017)
but, no statistically significant correlation with anemia (p
value .092 and .050), lymphocytosis, (p value .933 and .604)
neutropenia with relative lymphocytosis, (p value .361
and .433) and eosinophilia, (p value .252 and .116). Regarding
acute phase reactants both antibodies revealed no statistically
significant correlation with positive CRP, and elevated ESR (p
values were .298, .219 and .417, .399 respectively), and
statistically significant correlation was found with elevated
liver transaminases, (p value .001 and .000). Infant Anti
Ro/SSA antibody alone, showed statistically significant
correlation with infant anti La/SSB antibody and both mothers`
antibodies, (p value .000), the same statistically significant
correlation was found regarding infant anti La/SSB antibody
alone, with infant anti Ro/SSA antibody and mothers`
antibodies.
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4. Discussion
Autoimmune diseases are a group of heterogeneous
disorders in which the immune system attacks against its own
cells, tissues or organs, resulting in an auto inflammatory
reaction that could be cytokines/protein mediated, or
antibodies mediated with resultant multiple clinical and
laboratory aspects [14]. Diseases are more frequent in female
gender than in male (78%). Autoantibody mediated diseases
can influence the fetus and newborn, because they are from
Immunoglobulin G (IgG) type which can cross the placenta
and enter the fetal circulation [15]. Many literatures reported
that neonatal lupus erythematosus and its associated
abnormalities mainly, cutaneous lupus lesions, congenital
heart block (CHB), hematologic cytopenias, hepatobiliary
disease and cardiomyopathy are associated with anti-Ro/SSA
and anti-La/SSB antibodies [16 - 19]. Neonatal Lupus
Syndrome (NLS) in infants is a major outcome of mothers
with systemic lupus erythematosus that has been reported in
many studies [20 - 26]. It is an acquired autoimmune passive
disease mediated by maternal antibodies, reported in about 12% of infants born to mothers with autoimmune disease with
Anti-Ro/SSA, and Anti-La/SSB antibodies [25]. However,
some cases occur in children of mothers who have the same
autoantibodies but have no symptoms of SLE, and no other
autoimmune disease during pregnancy [27]. The
pathogenesis of the disease is not completely clear, but is
likely to be greater than the simple passage of paired
antibodies. It is also necessary that all lupus patients who
decide to have a pregnancy should be screened for AntiRo/SSA, and Anti-La/SSB. Identifying mothers at risk allows
quick treatment before or after birth [28].
This study reported a female: male ratio 2.3:1 with female
predominance which was statistically correlated with anti
Ro/SSA and La/SSB antibodies in studied infants with
recurrent prolonged skin lesions who had positive antibodies,
this result is with concordance to results of studies done by
Weston et al, Dickey et al, and Dörner et al, who reported
that female neonates with NLE had increased incidence of
rash, with a female-to-male ratio ranging between 2: 1 and 3:
1 [11, 29, 30], however, the current study result is in
disconcordance with result of Li et al [31], who reported a
ratio of female: male 1.05: 1 with no female predominance
and Buyon & Clancy who reported that 55% of studied
infants with skin rash were females with no female
predominance in a study based on data obtained from the
large United States national Research Registry of Neonatal
Lupus (RRNL) [32]. On the other side Peñate et al and
Asboth et al reported that cutaneous NLE more common in
male than female babies [33, 34].
In the current study to assess the incidence of anti Ro/SSA
and anti La/SSB antibodies in infants who had recurrent
prolonged skin lesions 33/90 cases (36.7) with their mothers
had positive anti Ro/SSA and anti La/SSB antibodies, with
19 infants (57.5%) of them were positive for both antibodies,
12 cases (36.4%) were positive for anti Ro/SSA alone, and 2
infants (6.1%) were positive for anti La/SSB alone, a result

that is near to result of study done by Wei Sun et al, who
found that infants involved in their study with skin NLE were
positive for anti Ro/SSA antibody alone in 18 cases
(33.33%), anti La/SSB antibody alone in 1 case (1.85%), and
both antibodies in 30 cases (55.56%) [12].
The studied infants with positive antibodies had negative
mother history for rheumatologic and autoimmune diseases
in 19 (57.6%) and positive history in 14 (42.4%) cases, who
had systemic lupus erythematosus in 5 (15.2%) cases,
rheumatoid arthritis in 4 (12.1%), Psoriasis in 2 (6.1%) and 3
(9.1%) cases of rheumatic fever, this result is in agreement
with Wei Sun et al, who found that 24 mothers (44.44%) in
their study for infants with skin NLE were asymptomatic,
inspite that they were positive for same antibodies as their
infants with 30 cases (55.56%) had rheumatologic and
autoimmune diseases, (27 cases) had SLE, (1 case) had
rheumatoid arthritis, 1 case had Sjögren syndrome. and 1
case. had psoriasis, but the current study have less cases of
SLE and no diagnosed cases of Sjögren syndrome [12], also,
the study result regarding percentage of asymptomatic
mothers with positive antibodies to Ro/SSA and La/SSB
groups is with accordance to results of many authors, Li et al
and Izmirly et al, who reported that 63.41% and 66%
respectively of NLE mothers enrolled in their studies were
asymptomatic [31, 35]. However, Rivera et al reported
(15.89%) of NLE mothers with positive antibodies were
asymptomatic from data obtained from Research Registry of
Neonatal Lupus (RRNL), their results were lower and none
contrasting with this study finding [36].
This study revealed that skin lesions in cases with positive
antibodies (as seen in photos in figure 1), were distributed in
head and extremities, head and trunk and whole body in
30.3%, 39.4%, 18.2% respectively, and had statistically
positive correlation with positive antibodies this observation
was more or less contrasting with result of Wei Sun et al who
described cutaneous lesions in the form of annular-polycyclic
erythematous plaques, in 51/54 (94.44%) of their studied
cutaneous NLE cases, with most affected sites, the face and
head in 46 cases (90.20%), the trunk and extremities in 39
(76.47%) cases and 32 (62.75%) cases respectively. In some
cases, erythema had spread over the entire body [12]. Also,
this result was with agreement with Peñate et al and Asboth
et al who described skin lesions in NLE in the form of
erythematous annular plaques with slight scaling, with may
be urticaria-like, desquamative, occasionally ulcerative and
sometimes crusted on the scalp, neck, or face with periorbital
distribution, also, plaques appear on extremities or the trunk,
which were more common in male than female babies [33,
34]. The cutaneous manifestations of NLE, are transient
appearing after birth mostly by the age of 6 weeks and
resolve spontaneously with the clearance of maternal
autoantibodies from the infant`s circulation by the age of 6
months, usually without any sequelae [12, 37, 38]. This study
reported that cases with positive antibodies had statistically
significant correlation with the use of steroid this in line with
Wei Sun et al., who stated that use of topical corticosteroids
was helpful in some cases of cutaneous NLE [12].
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Percentage of positive hematologic findings in infants with
positive antibodies was 13/33 (39.4%) including anemia,
lymphocytosis, neutropenia with relative lymphocytosis,
eosinophilia and thrombocytopenia with percentage of 6.1%,
9.1%, 3.0%, 9.1% and 12.1% respectively, and positive
antibodies was statistically positively correlated with
thrombocytopenia these findings are more or less similar to
findings of Li et al, who reported in their review of NLE
cases hematological abnormalities in 56 (45.5%) cases
including with thrombocytopenia, anemia and both
thrombocytopenia and anemia in 17 cases (13.82%), in 38
cases (30.89%), and in 12 cases (9.75%) respectively [31],
although, the current study reported lymphocytosis, and not
lymphopenia, this result is in agreement with Lee who stated
that Lymphopenia is a relatively common in SLE adults but
is not a characteristic hematologic abnormality of NLE [38].
Infants with hematological abnormalities are usually
asymptomatic [39]. Autoantibodies, bind directly to the
neutrophil leading to neutropenia, mainly anti Ro/SSA
antibody [38]. The hematologic abnormalities (Anemia,
thrombocytopenia, and neutropenia) are self-limited.
However, severe thrombocytopenia if present, can lead to
internal bleeding and poor prognosis.[14] Again the current
study result regarding elevated Liver transaminases, alanine
transaminase (ALT) and aspartate transaminase (AST) in 4
(12.1%) cases among studied infants with statistically
positive correlation with positive antibodies was more or less
with agreement with results of Li et al, who reported
21(17.07%) cases presented with transient mild to moderate
elevations of transaminases, and also, reported
hyperbilirubinemia, cholestatic hepatitis and hepatomegaly in
their studied NLE cases [31], but the current study did not
report hyperbilirubinemia,
cholestatic hepatitis or
hepatomegaly. The hepatobiliary abnormalities in NLE cases
occur a few weeks or months after birth and resolving
thereafter [39].
In this study the BW, length and HC were within normal
percentiles for age but revealed statistically significant
negative correlation with positive antibodies, this contrasting
with result of many authors studying outcome of pregnancy
in mothers with SLE who reported growth disturbances such
as IUGR at birth [40 - 43], small baby for gestational age
(SGA) [44 - 47], and Mokbel et al [48] who reported 22.5%
growth retardation rate where, their figure is consistent with
those reported from developed countries [49 - 52].
Also, in this study, cases with positive antibodies had
positive
correlation
with
mothers
rheumatologic/
autoimmune disease with positive antibodies this is
contrasting with results of Friedman et al and Cimaz et al in
their prospective studies of pregnancies involving mothers
with anti-SSA/Ro and/ or anti-SSB/La autoantibodies
reported rates of cutaneous NL of 7% and 16%, respectively,
both of which were higher than the 2% rates of cardiac NL
[53, 9].
This study revealed that positive antibodies showed no
statistically significant correlation with type of infant feeding
either breast or formula feeding which is in concordance with
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study by Klauninger et al [54] who investigated levels of
postnatal autoantibodies in infants born to Ro/SSA positive
mothers and their correlation to NLE manifestations, by
following a cohort of 32 children from birth to 1 year of age
with frequent serum sampling and clinical follow-up. They
reported that five of the infants developed cutaneous NLE
which occurred in breastfed and in non-breastfed infants.
Even if the numbers were limited, these observations are in
line with this study findings.
Also, this result is contrasting with Askanase et al [55]
who stated that although, breast milk from positive mothers
for anti Ro/SSA and anti La/SSB antibody has been
described to contain IgA and IgG specific for Ro52, Ro60
and La, the levels of these antibodies were low or nondetectable in infants, suggesting that breast feeding was not
involved in the development of skin manifestations.
The current study showed that cases with positive
antibodies had no statistically significant correlation with
acute phase reactants including C-reactive protein (CRP) and
erythrocyte sedimentation rate (ESR) this is in line with
result by Rao et al [56] in their investigation for the
specificity and sensitivity of anti La/SSB antibodies to
diagnose systemic lupus erythematosus (SLE) and their
correlation with clinical manifestations of SLE where they
reported that the levels of ESR and CRP did not differ
between the positive and negative antibody cases. However
their study was carried on adult and this study was on infants.

5. Conclusion
The studied infant cases with prolonged skin lesions with
positive anti Ro/SSA and anti La/SSB antibodies with their
mothers’ especially asymptomatic ones should be
investigated properly for NLE and development of
autoimmune diseases. More than 96% of NLE patients
presented with skin lesions. As NLE is a passively
transferred autoimmune disease, however, NLE incidence
has not been defined yet may be due to a lack of disease
recognition, and the high rate of asymptomatic NLE mothers
is unknown; factors like misdiagnosis of this disease, the lack
of awareness as well as economic factors may play a role.
Thus, pediatricians, and dermatologists, should improve their
recognition of the disease to avoid misdiagnosis. Inspite of
cutaneous lesions of NL are benign, it may be an important
risk factor for cardiac manifestations in subsequent offspring,
and a predictor for development of autoimmune disease in
the infant and the mother in the long-term. So, standard
protocol for diagnosis and follow up of cutaneous NLE cases
and their mothers should be designed. The sample size was a
limitation to this study, so, a larger study should be hold to
study the predictors of cutaneous NLE.
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