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Abstract: The majority of patients with Lupus Nephritis (LN) usually have 

abnormal findings of kidney function tests. Severe glomerular damage may 

be observed in some patients and requires prompt therapeutic 

interventions. High titer levels of anti-ds-DNA antibodies may correlate 

to some extent with disease activity in lupus nephritis patients. The 

purpose of this study was to evaluate the relationship between anti-ds-

DNA antibody titers and abnormal kidney function tests in patients with 

lupus nephritis. A total of seventy patients with lupus nephritis and fifty 

healthy controls were enrolled in this study. Blood samples were 

collected and labeled from study patients and controls for certain 

hematological, biochemical and immunological investigations. Anti-ds-

DNA antibodies were tested by using IgG-ELISA test. It was shown that 

74% of lupus nephritis patients showed positive results for anti-ds-DNA 

antibodies in their serum specimens (p-value <0.01). Sensitivity and 

specificity of the anti-ds-DNA antibody test for the diagnosis of lupus 

nephritis were 74 and 100%, respectively. Anaemia, hypoalbuminemia, 

fasting hyperglycemia and elevated blood urea nitrogen were significantly 

associated with lupus nephritis activity. Further studies are required to 

study genomic and unprecedented biomarkers associated with anti-ds-

DNA antibodies in patients with lupus nephritis to develop our perception 

of this autoimmune disease. 
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Introduction 

Systemic Lupus Erythematosus (SLE) is an 
autoimmune inflammatory disease characterized by 
multiple organs involvement and mostly affects 

women (HIM, 2015). Most severe lupus is manifested 
by entire kidney involvement. Lupus Nephritis (LN) is 
one of the most important complications of Systemic 
Lupus Erythematosus (SLE) disease. Structural and 
functional integrity of glomerular tissue could be 
affected by pathological changes accompanying lupus 

nephritis. Asymptomatic renal disease could be 
established by histological examination in most 
patients with lupus nephritis (Crow, 2011). 
Pathogenicity of LN is initiated primarily by deposition 
of glomerular immune complexes and production of 
autoimmune disease markers represented by the 

appearance of anti-dsDNA antibodies (Toong et al., 
2011). A significant level of anti-dsDNA antibodies are 

detected in the majority of lupus patients by 

sophisticated immunological techniques. Deposition of 
anti-dsDNA antibodies in certain renal structures has 
been linked to disease severity (Yung and Chan, 2008). 
High sensitivity and specificity of anti-dsDNA 
antibodies were concluded by various studies concerning 
with accurate and early detection of renal involvement in 

lupus patients (Wichainun et al., 2013). However, a 
negative anti-dsDNA findings may be observed in 
many patients suspected with LN. Therefore, this issue 
should be kept in mind when interpreting such results 
(Wallace and Hahn, 2007). Healthy individuals and 
patients with other autoimmune disorders may be 

detected with positive antinuclear antibodies, although 
fair specificity has been observed in lupus nephritis 
cases. Persistent occurring of negative anti-dsDNA 
antibody findings should pay attention to other 
distinguishing clinical manifestations of autoimmune 
diseases (Fabrizio et al., 2015). 
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It was shown that nearly 10-30% of severely affected 

patients with LN may sustain End-Stage Renal Disease 

(ESRD) (Ortega et al., 2010). Anaemia is one of the 

most important outcomes in ESRD patients presented 

with multifactorial causes (Giannouli et al., 2006).  

The majority of patients with lupus nephritis may 

have abnormal findings of kidney function tests. Severe 

glomerular damage may be observed in some patients 

which usually requires prompt therapeutic interventions. 

Glomerular destruction may result in improper filtration of 

body wastes and extra fluids by kidneys (Ortega et al., 

2010). Diagnostic and therapeutic approaches of LN are 

chiefly relay upon early detection of glomerular disruption 

through an accurate evaluation of kidney function tests 

(Dooley, 2007). Plasma proteins are increasingly excreted 

after glomerular injury in urine of LN patients. Albumin is 

the most considerable protein that excreted in severe 

glomerular destruction (Johnson, 2006). 

A set of biochemical procedures are employed for the 

evaluation of renal function and waste filtering rate. 

Creatinine and blood urea nitrogen are among the most 

important laboratory tests for the screening of waste 

products in blood specimens. Elevation of creatinine 

level in blood more than normal values indicates a 

serious kidney problem. Estimation of Glomerular 

Filtration Rate (GFR) by a combination of blood and 

urine creatinine levels is an important screening test for 

evidence of kidney damage (Bargman, 2007). 

 In Iraq, although a number of studies have been 

conducted regarding SLE and lupus nephritis but 

information regarding association of anti-ds-DNA 

antibodies with abnormal renal function tests in patients 

with lupus nephritis are scarce. Possible correlation 

between anticardiolipin antibodies and complement 

component was recorded previously in a group Iraqi 

patients with lupus nephritis (Noor et al., 2007).  

 This study was designed for the detection of anti-

DNA antibodies in sera from patients with lupus 

nephritis and apparently healthy controls, study the 

possible relationship between anti-dsDNA antibody 

titers and abnormal renal function tests and to evaluate 

the severity of lupus nephritis according to certain 

hematological and biochemical estimates.  

Materials and Methods 

This study has been conducted at Al-Kadhimiyah 

Teaching Hospital and Al-Yarmook Teaching 

Hospital/Baghdad City from the period of July 2013 

until December 2013.  

 Seventy patients with SLE were admitted to the Al-

Kadhimiyah Teaching Hospital. All patients met the 

criteria of The American College of Rheumatology 

(ACR) (Hahn et al., 2012) for diagnosis of SLE. The 

diagnosis of SLE was done by specialized doctors, based 

on clinical examination and laboratory investigations 

that's including: General urine analysis with special 

consideration to urinary RBC count, 24 h urinary 

protein loss, hematological, biochemical tests and 

serological evidence of SLE. Lupus nephritis was 

defined as clinical and laboratory manifestations that 

met ACR criteria (persistent proteinuria >0.5 gm per 

day or greater than +3 by dipstick and/or cellular casts 

including red blood cells [RBCs], hemoglobin, 

granular, tubular, or mixed) (Hahn et al., 2012). 

Additionally, a total of fifty apparently healthy 

controls were selected and investigated for comparison 

purposes. Venous blood samples (5 mL) were collected 

and labeled from study patients and controls for lab 

investigations. Part of each blood specimen (2.5 mL) 

was put in EDTA tube and was tested for hematological 

parameters which involved: Complete blood picture, 

blood group and Rh, PCV%, hemoglobin electrophoresis 

and ESR. The other part of the blood specimen (2.5 mL) 

was collected in plastic disposable tubes and left to stand 

for 1.5 to 2 h at room temperature to allow clot, then it 

was centrifuged at (1000 Xg) for 10 min. The resulting 

serum was separated and frozen at (-20°C) until time of 

analysis. Each sample was used just one time to avoid 

freezing and thawing. 

The patient's sera samples were tested for the 

following biochemical tests: 

 

• Serum Urea 

• Serum Creatinine 

• Total Serum Protein 

• Serum Albumin 

• Fasting Blood Sugar (FBS) 

 

Anti-ds-DNA IgG enzyme-linked immunosorbent 

assay was conducted by using Euroimmun Anti-dsDNA-

NcX ELISA (IgG) test kit. Assay procedure was applied 

according to manufacturer’s instructions. According to 

Euroimmun recommendations, IgG antibody titer equal or 

more than 100 IU mL
−1

 was considered positive.  

Statistical Analysis 

 Data analysis was performed by using Statistical 

Package for Social Sciences version 20 (SPSS Inc., 

Chicago, IL, USA). Comparison of differences between 

patients and control groups was performed by a t-test. A P-

value ≤ 0.05 was considered statistically significant.  

Results and Discussion 

Table 1 shows the distribution of study patients and 

healthy control group according to gender. It was 

clearly demonstrated that female patients were 

significantly higher than male patients, 53 (76%) versus 

17 (24%) (p-value <0.05). This result was in 
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accordance with many other previously conducted 

studies (Yacoub Wasef, 2004; Feng et al., 2010). A lot 

of research has been done to study the effect of gender 

differences and hormonal effects on SLE development 

and activity. There were clear findings that female patients 

may be affected more than male patients with SLE. 

However, the issue remains obscure till now. In contrast, 

other studies show that lupus nephritis is worse and more 

frequently observed among men than female patients 

(Schwartzman-Morris and Putterman, 2012). 

Table 2 shows the distribution of study patients and 

healthy control group according to age. It was clearly 

demonstrated that the age group 20-40 years comprised 

the highest percentage within all studied patients 31 

(44%), which indicate highly significant differences 

among age groups, (p-value<0.01).  

Several reports cited that SLE is most frequently 

observed within the age group of 15-40 years, although it 

may affects people in all age groups. In addition, the 

factor of female sex hormones are more commonly 

correlated with different SLE manifestations than age 

factor (Feng et al., 2010). 

Frequency of anti-ds-DNA antibodies in serum 

samples from study patients and healthy controls is shown 

in Table 3. It was clearly demonstrated that 52 (74%) of 

lupus nephritis patients showed positive results for anti-

ds-DNA antibodies in their serum specimens by ELISA 

test (p-value <0.01). The titers of antibody tested were 

equal or more than 100 IU mL
−1

 according to the cut-off 

value of Euroimmun kit. This result is in accordance with 

other previously conducted studies (Tsokos, 2011; 

Isenberg et al., 2007). Detection of this type of 

antinuclear antibodies is highly suggestive of SLE 

disease, but a negative result of these antibodies in 

patient’s specimen does not exclude the presence of 

such a disease (Habash-Bseiso et al., 2005). Possible 

occurrence of anti-dsDNA antibody in asymptomatic 

lupus patients should pay attention that this test 

should not be relied upon as a definite parameter to follow 

up disease activity (Kavanaugh and Solomon, 2002).  
 
Table 1. Distribution of study patients and healthy control group according to gender 

 Studied group 
 ------------------------------------------------------------------------------------------------------ 
 Lupus nephritis patients Apparently healthy controls Total 
 ---------------------------------- ---------------------------------------- ------------------------------ 
Gender No. % No. % No. % 

Male 17 24.3 5 10.0 22 18.3 
Female 53 75.7 45 90.0 98 81.7 
Total 70 100.0 50 100.0 120 100.0 

 
Table 2. Distribution of study patients and healthy control group according to age 

 Studied group 
 ----------------------------------------------------------------------------------------- 
 Lupus nephritis patients Apparently healthy controls Total 
 --------------------------------- --------------------------------------- -------------------------------- 
Age groups No. % No. % No. % 

< 20 years 21 30.0 0 0.0 21 17.5 
20-40 years 31 44.3 50 100.0 81 67.5 
41-60 years 18 25.7 0 0.0 18 15.0 
Total 70 100.0 50 100.0 120 100.0 

 
Table 3. Frequency of anti-ds-DNA antibodies in serum samples from study patients and healthy controls 

 Studied group 
 --------------------------------------------------------------------------------------- 
 Lupus nephritis patients Apparently healthy controls Total 
Anti-ds-DNA ----------------------------------- ---------------------------------- ------------------------------ 
antibodies No. % No. % No. % 

Positive 52 74.3 0 0.0 52 43.3 
Negative 18 25.7 50 100.0 68 56.7 
Total 70 100.0 50 100.0 120 100.0 

 
Table 4. Sensitivity and specificity of anti-ds-DNA test in lupus nephritis patients 

Percent Item 

74.3% Sensitivity 
100% Specificity 
100% Positive predictive value 
73.5% Negative predictive value 
85.0% Accuracy 
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Table 4 shows sensitivity and specificity of anti-

dsDNA test in lupus nephritis patients using ELISA test. It 

was clearly demonstrated that sensitivity and specificity of 

the test were 74 and 100%, respectively. Many of previous 

studies recorded high specificity of ELISA anti-dsDNA 

antibodies in SLE patients (Wichainun et al., 2013). Three 

sophisticated techniques were previously evaluated by 

multiple studies for the detection of anti-ds DNA 

antibodies in SLE patients; radioimmunoassay, immuno-

fluorescent and ELISA techniques. The advantages of 

ELISA in terms of safety, rapidity and easy to perform 

make it preferable in most laboratories for the detection of 

these antibodies. However, suspicions have been raised 

about the important and significant role of anti-dsDNA 

antibodies in the pathogenicity of SLE. Some researchers 

stressed that additional efforts are required for disclosing 

the exact pathogenic role of these antibodies in SLE 

(Isenberg et al., 2007). 

Table 5 shows relationship between demographic, 

hematologic and biochemical parameters and positive 

anti-ds-DNA antibodies in lupus nephritis patients. It 

was clearly demonstrated that there were no statistical 

differences between study patients and healthy controls 

regarding total serum protein and serum creatinine 

concentrations (p-value >0.05). Significant differences 

were observed regarding fasting blood sugar and blood 

urea concentrations (p-value >0.01). From the same 

table, highly significant differences were observed 

regarding PCV % and serum albumin concentrations (p-

value <0.01). The hallmark of our results here is the 

existence of anaemia and decreased blood albumin in 

study patients. It was previously estimated that about 

fifty percent of lupus patients were afflicted with 

anaemia due to dyserythropoiesis which occurs in bone 

marrow. However, variable causes of anaemia could be 

evident in SLE patients with either immune or non-

immune origin (Giannouli et al., 2006).  

Serum albumin concentration was detected in the 

range of 0.8-4.4 mg mL
−1

 in our study patients, 

indicating hypoalbuminemia and this result is in 

accordance with several previously conducted studies. 

Clinical manifestations of glomerular damage is 

frequently characterized by significant proteinuria and 

hypoalbuminemia (Sui et al., 2014). Evaluation of lupus 

nephritis activity is currently approached by a panel of 

biochemical analysis of kidney function in SLE patients. 

Nevertheless, significant relationship between these 

biochemical markers and lupus nephritis has not been 

established yet (Lee et al., 2013). The classical 

parameters for the detection of clinical outcomes of 

lupus nephritis such as anti-dsDNA, albumin and 

creatinine may not be accurate due to lack of sensitivity 

and specificity. Consequently, unprecedented biomarker 

tests are pivotal to promote the diagnostic accuracy and 

prognosis of lupus nephritis disease (Mok, 2010).  

 
Table 5. Relationship between demographic, hematologic and biochemical parameters and positive anti-ds-DNA antibodies in lupus 

nephritis patients  

   Range 

   ------------------------------------------- 

Index No. Minimum Maximum t-test p-value Significance 

Age/Year 

- Lupus patients 70 2.00 56.00 0.864 NS 

- Healthy control 50 20.00 40.00  

Hb (gm/dl) 

- Lupus patients 70 7.80 16.10 0.093 NS 

- Healthy controls 50 11.40 14.30  

PCV% 

- Lupus patients 70 25.00 50.00 0.001 HS 

- Healthy controls 50 35.00 49.00  

FBS (gm/dl)  

- Lupus patients 70 52.00 120.00 0.022 S 

- Healthy controls 50 73.00 105.00 

Serum albumin (gm/dl) 

- Lupus patients 70 0.80 4.40 0.000 HS 

- Healthy controls 50 3.50 4.80 

Total serum protein (gm/dl) 

- Lupus patients 70 4.10 9.80 0.595 NS 

- Healthy controls 50 6.20 7.90  

Blood urea (gm/dl) 

- Lupus patients 70 11.00 221.00 0.041 S 

- Healthy controls 50 21.00 36.00  

Serum creatinine (gm/dl) 

- Lupus patients 70 0.35 6.44 0.153 NS 

- Healthy controls 50 0.70 0.88  
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Conclusion and Recommendation 

The study suggested that high frequency rate of 

anti-dsDNA antibodies were detected in patients with 

lupus nephritis. Anti-dsDNA antibodies have high 

specificity for the diagnosis of lupus nephritis. 

Anaemia, hypoalbuminemia, hyperglycemia and 

elevated blood urea were significantly associated with 

lupus nephritis activity. Further studies are required to 

study genomic and unprecedented biomarkers 

associated with anti-ds-DNA antibodies in patients 

with lupus nephritis to develop our perception of this 

autoimmune disease. 
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