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ABSTRACT

Background: Platelets as immune cells have been shown to play several
roles in inflammation. Increasing of anti-double stranded DNA (anti-dsDNA)
autoantibody levels are commonly used to assess the high disease activity
of Systemic Lupus Erythematosus (SLE). Platelet count is a cost effective
indicator that can easily be detected as inflammatory marker.

Objective: This study aimed to see the correlation between platelet count
and anti-dsDNA antibody levels.

Methods: This study was a cross-sectional study using data from medical
records involving 41 newly-diagnosed pediatric SLE (pSLE) patients (aged
<18 years) was conducted at Department of Child Health in our hospital
between January 15t 2018 and June 30™ 2019. Platelet count was measured
using Sysmex XN analyzer. Anti-dsDNA antibody levels were measured by
Standard Enzyme Linked Immunosorbent Assay (ELISA). Spearman’s rank
correlation and Pearson’s chi squared test were performed to analyze the
data (p<0.05 is considered significant).

Results: Forty-one pSLE patients were included in this study, consisting
of 38 female (92.7%) and 3 male (7.3%) patients with median age of 15
(IQR=13-17). The median value of platelet count was 238000/mm?3 (IQR =
152000-355000/mm?3). The median value of anti-dsDNA antibody levels was
153.8 IU/ml (IQR = 30.5-416.2). Platelet count was inversely correlated with
anti-dsDNA antibody levels (Spearman correlation Rho=-0.433, p=0.005).
Thrombocytopenia was correlated with rash (p=0.001), fever (p=0.0002),
and arthritis (p=0.001).

Conclusion: Decreasing of platelet count can be considered as new parameter
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in predicting SLE with highly active disease course.

Introduction

Systemic Lupus Erythematosus (SLE) is a systemic
autoimmune disorder involving many organs. SLE
is marked by several autoantibodies and the major
damage in this disease is caused by deposit of immune
complex and antibody binding to cells and tissues.! SLE
incidence rate in children is 0.5-1:100,000 with
prevalence 1:10.000.2 In Department of Child Health,
Dr. Cipto Mangunkusumo National General Hospital
between 1997 to 2007, there were 29 pediatric SLE
(pSLE) patients from the total of 36 SLE cases.? Lupus
nephritis occur in 50-75% pSLE patients and considered
as significant factor for morbidity and mortality.*>

Genetic, immunologic, environmental, and hormonal
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factors promote the development of SLE. The failure
of self-tolerance in immune system occur in this
disease and there is a presence of autoantibody
production that is pathogenic toward nucleic acid and
its binding protein.® Anti-dsDNA is one of the most
important autoantibodies that play roles as specific and
pathogenic marker in SLE.”

Platelet has many roles in immune system
during inflammation beside its homeostatic
function.® Hematologic abnormalities are common
in SLE and one of them is thrombocytopenia that
is found to be related with the progressivity of the
disease.® Thrombocytopenia in SLE happen as a
result of platelet destruction caused by autoantibody-
mediated reaction. Several studies prove that anti-
dsDNA antibody can cross-react with various epitopes
in different proteins. The link between anti-platelet
autoantibodies and epitopes mimicking dsDNA that
cause thrombocytopenia has not been established.®

Thrombocytopenia and high anti-dsDNA antibody
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levels are two of the criteria for active SLE disease
based on American College Rheumatology (ACR) 1997
and Systemic Lupus Erythematosus International
Collaborating Clinics (SLICC) 2012.%! Previous reports
shown that there was negative correlation between
platelet count and SLE disease activity that was
observed by the relationship between platelet count
and clinical manifestation in SLE patients based on
Systemic Lupus Erythematosus Disease Activity Index
(SLEDAI) score.® Anti-dsDNA antibody can also be
used as a predictive factor for SLE disease severity.
Increased level of anti-dsDNA antibody is also found
to be correlated with kidney manifestation in SLE
patients.” But anti-dsDNA measurement in Indonesia
is only available in several developed cities and the
cost is high'? whereas platelet count is a routinely-
assessed, inexpensive, and easy indicator for detecting
inflammation.®3

This study aimed to determine the correlation between
platelet count and anti-dsDNA antibody levels in pSLE
patients and determine whether platelet count could
be used as new parameter in assessing pSLE patients
with high disease activity.

Methods & Materials

This study was a cross sectional study conducted
between January 1t 2018 and June 30% 2019 using
data from medical records of 41 newly diagnosed pSLE
patients (aged <18 years) in Dr. Hasan Sadikin Bandung
General Hospital. Newly-diagnosed pSLE patients were
the patients that had been diagnosed with SLE based on
ACR 1997 and SLICC 2012 criteria and had not received
treatment according to the protocol.'* The exclusion
criteria were inaccessible medical records and pSLE
patients with secondary infections. The variables in
this study were platelet count and anti-dsDNA antibody
levels. Platelet count was measured by Sysmex XN
analyzer. Thrombocytopenia was defined if platelet
count was <100000/mm?3.*t Anti-dsDNA antibody level
was measured by ELISA. Elevated anti-dsDNA was >10
U/ml).* This study also included patient characteristics
such as patients’ age, gender, chief complaints, and
the presence of lupus nephritis as the variables. Lupus
nephritis was defined as SLE patients with kidney
involvement which is characterized by elevated 24-
hour urinary protein (>500 mg) or urine protein to
creatinine ratio (>0.5) or the presence of red blood cell
casts in urine or renal biopsy showed immune complex
mediated nephritis with complement deposition.t®
The permission of this study was approved by Health

Research Ethics Committee Faculty of Medicine,
Universitas Padjadjaran with ethical number 677/UN6.

Figure 1. Relationship between Platelet Count
and Anti-dsDNA Antibody Levels was Linear and
Negative
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*r = Spearman rank correlation coefficient

KEP/EC/2019. Data from medical records of newly
diagnosed pSLE patients were used in this study. The
correlation of platelet count and anti-dsDNA antibody
level was analyzed by Spearman’s rank correlation
where p<0.05 was regarded as statistically significant.
The correlation between thrombocytopenia and most
presented chief complaints was analyzed by Pearson’s
chi squared test where p<0.05 was regarded as
statistically significant.

Results

Male:female ratio was 3:38. Median age of patients
was 15 years with range of 13-17 years. The most chief
complaints presented were rash in 16(39%) patients,
fever in 14(34%) patients, and arthritis in 11(26%)
patients. Lupus nephritis was present in 17(41.5%)
patients at the time of presentation. The median value
of platelet count was 238000/mm?3 (IQR = 152000-
355000/mm?3). Six patients had thrombocytopenia.
The median value of anti-dsDNA antibody levels was
153.8 IU/ml (IQR = 30.5-416.2). Thirty-five patients
had high titre of anti-dsDNA levels. Platelet count was
inversely correlated with anti-dsDNA antibody levels
(Spearman correlation Rho=-0.433, p=0.005) (Figure
1). Thrombocytopenia significantly correlated with rash
(p=0.001), fever (p=0.0002), and arthritis (p=0.001)

Table 1. Relationship between Thrombocytopenia and Most Chief Complaints Presented

Chief Complaints Thrombocytopenia (n=6) Total OR (95% CI) p Value
Yes (%) No (%)

Rash 6 10 16 - 0.001

Fever 6 8 14 - 0.0002

Arthritis 5 6 11 24.1 (2.3-245.9) 0.001
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(Table 1). Thrombocytopenia was seen in 3 (7.3%)
children with lupus nephritis which was statistically
insignificant (p=0.646).

Discussion

In this study, most of the pSLE patients were females.
This result was similar with the study from Almaani
et al.’® in Ohio which stated that the female-to-male
ratio range between 8:1 to 15:1. Another study from
Sinha et al.'” in India stated that 80% patients that
were involved in their study were female. This finding
was because of hormonal factors such as sex steroids
and prolactin hormones that may increase the number
of autoreactive mature B-cell.®* The median age of the
patients in this study were 15 years. The study from
Zhu et al.'® found that most of their patients were from
adolescent group (12-18 years old). Based on the study
from Sinha et al.'”, the median age of pSLE onset was
between 11 and 12 years old and the course was more
severe than adult.

The most chief complaints presented in this study were
rash, fever, and arthritis. This finding is almost similar
with the study from Saleh et al.? which stated that the
most clinical manifestations presented in their study
were arthritis, rash, and fever. However, a study from
Batool et al.'® was different with this findings. They
stated that most of the clinical manifestations presented
in their study were fatigue, fever, and rash. This result
might be different because the subject of their study
were adults (>18 years old).

Platelet count is an easy and inexpensive indicator that
can be conducted as inflammatory marker. The platelet
count in this study had the median value of 238000/
mm? and it was still in the normal value based on the
ACR 1997 and SLICC 2012 criteria (thrombocytopenia
= <100000/mm?3).* Most of the subjects did not have
thrombocytopenia. This might be the result of the
subject selection in this study that were only involving
the newly-diagnosed pSLE patients. The study from
Galanopoulos et al.?® stated that thrombocytopenia
occur in 20-40% SLE patients. Based on the study
from Fayyaz et al.?* in USA, most thrombocytopenia
cases in SLE is caused by increase of peripheral
platelet destruction which is mediated by antiplatelet
antibodies.

Anti-dsDNA antibody is one of the most important
autoantibodies that can be used as SLE disease activity
marker. It presents in ACR 1997 and SLICC 2012 as
one of the diagnostic criteria of SLE.!! But in Indonesia,
anti-dsDNA measurement is only available in developed
cities and is expensive. Farkhati et al?? stated that in SLE
patients with positive anti-dsDNA levels, severe disease
activity was present and they had higher mortality
rate. Another study from Dhason et al?® revealed that
anti-dsDNA antibody level was positive in 83% of all
patients with active lupus and 66% of them had high
titre of anti-dsDNA levels (>10 IU/ml). There was
also a significant correlation between high anti-dsDNA
titre and disease activity in the active disease group
compared to inactive disease and healthy controls in
their study (P<0.001).

Inverse correlation was found between platelet
count and anti-dsDNA levels in this study. Significant

correlation between thrombocytopenia and rash, fever,
and arthritis were also found. By this, it can be stated
that the higher anti-dsDNA level was correlated with the
lower platelet count, and also correlated with the higher
is the SLE disease activity based on the chief complaints
presented. Study from Galil et al.® found almost similar
result which the platelet count had negative correlation
with SLEDAI score that reflected the disease activity.
Previous study from Zhang et alt® suggested that the
presence of specific epitope cross-reaction between
GPIIIa49-66 and dsDNA could be a mechanism in the
development of thrombocytopenia in SLE. Fayyaz et
al?t however stated that in SLE patients, almost no
binding of platelet glycoproteins were found. Thus, until
now, the exact mechanism of the correlation between
platelet count and anti-dsDNA antibody is not clear.

In this study, no significant correlation between platelet
count and lupus nephritis was found. However, Ktona
et al** found the most common complication in SLE-
associated thrombocytopenia was lupus nephritis
(65.7%) and was 2.9 times higher than the control
group. This result might be different because the
subjects in their study were adults.

Conclusion

Based on this study, it is concluded that there is an
inverse correlation between platelet count and anti-
dsDNA antibody level in SLE patients and there is a
significant correlation between thrombocytopenia and
rash, fever, and arthritis. Therefore, decreasing of
platelet count can be considered as a new parameter
in predicting SLE patients with high disease course.

The limitation of this study was the data collection that
were collected retrospectively from secondary data,
thus not all subjects had the variables needed.
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