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Abstract: Background: Systemic Lupus Erythromatosis (SLE) is a multisystem autoimmune disorder with a broad 
spectrum of clinical presentations. Glomerulonephritis is one of the commonest and most serious manifestations of 
SLE. Several autoantibodies, especially those against double stranded DNA (anti-dsDNA), are believed to play a 
major role in the induction of glomerular inflammation. C1q is a multifunctional protein that binds to immune 
complexes deposited on tissues, including the kidney and aids in their solubilization and removal. C1q also plays a 
role in apoptotic cell debris removal. The binding of anti-C1q antibodies and other proteins to C1q is potentially of 
concern as it may impede the ability of C1q to carry out its normal anti-inflammatory functions such as immune 
complex clearance and removal of apoptotic debris. The aim of the present study: to evaluate the presence of anti-
C1q antibodies in patients with SLE, with and without renal involvement, and to correlate their  presence and levels 
with disease activity and occurrence of nephropathy. Method:  Forty SLE patients were recruited in the study, they 
were divided in two groups according to their clinical status and laboratory investigations, group 1 was comprised 
15 SLE patients without evidence of nephritis while Group 2  comprised  25 SLE patients who were diagnosed to 
have lupus nephritis. Sera were tested for anti C1q by ELISA technique.  Result: A statistical significant difference 
between group 1 and 2 as regard anti- C1q ( p = 0.002) was noticed. In those with lupus nephritis, anti-C1q was 
found to correlate significantly with other parameters assessing lupus activity such as ESR (p =0.017), creatinine 
clearance, (p =0.029), proteinuria (p =0.003), and Anti-dsDNA (p =0.014). Conclusion: Anti-Clq autoantibodies 
correlate with renal disease activity and with renal flare-ups like other standard parameters, such as proteinuria, 
complement levels anti-dsDNA . Anti-C1q antibodies can be considered as a reliable sensitive and specific 
biomarker to diagnose nephritis flare in patients with SLE. 
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1. Introduction: 

Systemic Lupus Erythromatosis ( SLE) is a 
multisystem autoimmune disorder  with a broad 
spectrum of clinical presentations.  Due to the 
heterogeneity of the disease and the absence of a 
single diagnostic test, the diagnosis of SLE remains 
challenging.1 

Glomerulonephritis is one of the commonest 
and most serious manifestations of SLE. Renal 
involvement in SLE carries significant morbidity and 
mortality.2 Early diagnosis and rapid treatment of 
lupus nephritis are crucial to improve survival in SLE 
patients.3 

Several autoantibodies, especially those against 
double stranded DNA ( anti-dsDNA),are believed to 
play a major role in the induction of glomerular 
inflammation.4,5 Raised titers of anti-dsDNA and 
hypocomlementemia  are reported to be associated 
with the activity of the disease.6,7 However, the lack 
of specificity of these biological markers for renal 
exacerbations has led to the search for other 
autoantibodies that might contribute to nephritis and 
help diagnose a renal flare. 

,It has been suggested that antinucleosome 
antibodies are a more sensitive marker of SLE than 
anti-dsDNA 8,9, particularly the IgG3 isotype which 
might constitute a selective biological marker of 
active SLE and lupus nephritis.10 The complement 
system plays an important role in the onset as well as 
throughout the course of SLE. 

The complement system plays an important role 
in the onset as well as throughout the course of 
SLE.11 

The first component of complement C1 is 
comprised of three subcomponents C1q, C1s and 
C1r. The C1 complex plays a pivotal role in the 
activation of the classical pathway of complement. 
Classical complement activation has both 
inflammatory and anti-inflammatory functions.12 

C1q is a multifunctional protein13, and binds to 
immune complexes deposited on tissues, including 
the kidney14, and aids in their solublization and 
removal.15 C1q also plays a role in apoptotic cell 
debris removal.16 

Forty years ago, the possibility of antibodies 
against C1q in SLE patients was raised. 17The 
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binding of anti-C1q antibodies and other proteins to 
C1q is potentially of concern as it may impede the 
ability of C1q to carry out its normal anti-
inflammatory functions such as immune complex 
clearance and removal of apoptotic debris.18,19 

Note only is C1q important for complement 
activation, but it can also help to clear away 
potentially dangerous nuclear autoantigens from 
apoptotic cells. Thus, the absence of C1q leads to the 
development of anti-DNA antibodies and to clinical 
SLE.20 In the context of multiple roles for C1q, 
researchers have hypothesized that anti-C1q 
autoantibodies affect patients with SLE not only by 
injuring the kidneys, but also by enhancing the 
development of anti-DNA and other glomerular – 
targeting nuclear autoantibodies, because there is too 
little C1q available for effective clearance of these 
dangerous antigens.20 Indeed, researches have 
demonstrated an inverse correlation between anti-
C1q autoantibodies titers and plasma C1q levels. 21 
Thus, these autoantibodies play a dual role : not only 
can they amplify local injury, but they can also 
accelerate the development of antinuclear 
autoantibodies by interfering with C1q clearance 
functions.20,22 
Aim of the work 

The aim of the present study to evaluate the 
presence of anti-C1q antibodies in patients with SLE, 
with and without renal involvement, and to correlate 
these markers' presence and levels with activity of the 
disease and nephropathy. 
 
2. Subjects and Methods: 

Forty SLE patients were recruited in the study 
from those attending nephrology department of 
Theodor Bilharz Research Institute (outpatient clinic 
and inpatient ward).They were 34 females and 6 
males. 

Patients were divided into two groups according 
to clinical presentations and laboratory 
investigations: 

1- group I:  comprised of  15 SLE patients (13 
females and 2 males) without evidence of nephritis. 

2- Group II:  comprised of  25 SLE patients (21 
females and 4 males) who were diagnosed to have 
lupus nephritis according to American College of  
Rheumatology (ACR) criteria : proteinuria  > 
500mg/day and/or red cell casts. The diagnosis of 
renal involvement was confirmed by renal biopsy. 

The biopsies were classified according to the 
international Society of Nephrology/ Renal Pathology 
Society, Class III and IV are considered more active 
while classes I,II and IV are considered less active. 

Exclusions criteria: SLE patients with 
proteinuria other than lupus nephritis as pregnancy 
and fever or patients with renal impairment due to 
any other cause than lupus nephritis as diabetic 
nephropathy. Also patients with HCV, HBV and 
other connective tissue diseases other than SLE. 

Ethical consideration: a written consent was 
taken from all the participants after explaining 
details, benefits as well as risks to them. 

All patients were subjected to the following: 
1- Complete history and physical examination. 
2- Routine laboratory investigations complete 

blood count, erythrocyte sedimentation rate, serum 
urea, serum creatinine, C-reactive protein, creatinine 
clearance, urine analysis and 24 hour protein 
excretion. 

3- Immunological profiles including  
antinuclear antibody (ANA) by indirect immune-
fluorescence principle, Anti-ds DNA by solid phase 
immunoassays and complement level (C3 and C4) by 
using BN ProSpee nephelometery. 

4- Serum level of anti – C1q antibodies by 
indirect solid phase enzyme immunoassay (ELISA) 
for the quantitative measurement of IgG class 
autoantibodies against anti- C1q in immune serum or 
plasma. 
Statistical analysis 

Results were expressed as means ± standard 
deviation of the means (SD) or number (%). 
Comparison between different parameters in the two 
studied groups was performed using unpaired t test. 
Comparison between parameters in different 
pathological classes was performed using ANOVA. 
Comparison between categorical data was performed 
using Chi square test. Correlation between different 
parameters in the cases group was performed using 
Pearson correlation. The data were considered 
significant if p value was equal to or less than 0.05 
and highly significant if p value < 0.01. Statistical 
analysis was performed with the aid of the SPSS 
computer program (version 12 windows). 
 
3. Results: 

Forty systemic lupus erythromatosis patients 
from nephrology department of TBRI were included 
in the present study (34 females and 6 males). They 
were classified into two groups, 15 without nephritis 
and 25 with evidence of lupus nephritis (8 patients 
have class III, 11 patients have class IV and 6 
patients have class V nephritis). All patients were 
analysed for the presence of anti-C1q Abs. 

The demographic, clinical and laboratory data 
are summarized in tables 1,2 and 3. 
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Table (1): Comparison between the two studied groups according to demographic data: 
 Group 1(n=15) Group 2(n=25) P value 

Age 29.4 ± 7.02 27.68 ± 7.03 0.458 (NS) 

Gender (F/M) 13/2 (86.7%/13.3%) 21/4 (84%/16%) 0.819 (NS) 

Duration of disease (yrs.) 1.55 ± 1.13 2.20 ± 1.59 0.168 (NS) 

Data are expressed as mean ± SD or number % NS= P >0.05= not significant (NS) 
 

Table (2): Comparison between the two studied groups according to clinical manifestations: 
 Group 1(n=15) Group 2(n=25) P value 
Dermatological manifestations 
Malar rash 
Discoid rash 
Photosenstivity 
Hair fall 
Oral ulcer 

 
15 (100%) 
0 (0%) 
11 (73.3%) 
14 (93.3%) 
8 (53.3%) 

 
12 (48%) 
1 (4%) 
19 (76%) 
15 (60%) 
15 (60%) 

 
0.003** 
0.433 (NS) 
0.850 (NS) 
0.022* 
0.680 (NS) 

Articular manifestations 
Artheralgia 

 
13 (86.7%) 

 
16 (64%) 

 
0.120 (NS) 

Fever/malaise 8 (53.3%) 7 (28%) 0.109 (NS) 
Seizure 
Psychosis 

2 (13.3%) 
0 (0%) 

2 (8%) 
0 (0%) 

0.586 (NS) 
--- 

Serositis (pleural effusion) 0 (0%) 7 (17.5%) 0.163 (NS) 
Data are expressed as number (%) NS= P >0.05= not significant.   *p<0.05= significant  **p< 0.01= highly 
significant. 

 
Table (3): Comparison between the two studied groups according to laboratory manifestations: 

 Group 1(n=15) Group 2(n=25) P value 
Complete blood picture: 
Hb 
RBCs 
WBCs 
Platelet count 

 
10.61 ± 1.02 
3.87 ± 0.53 
7.09 ± 3.93 
243.87 ± 45.81 

 
10.31 ± 1.62 
4.06 ± 0.39 
6.21 ± 2.09 
206.96 ± 70.44 

 
0.516 (NS) 
0.203 (NS) 
0.361 (NS) 
0.079 (NS) 

S. creatinine 0.58 ± 0.12 1.76 ± 1.63 0.001** 
BUN 11.77 ± 2.94 39.88 ± 38.80 0.001** 
Urea 27.33 ± 7.11 67.32 ± 68.99 0.008** 
Protein 24 hrs. 121.33 ± 23.29 2587.00 ± 2439.50 0.001** 
Cr. clearance 107.07 ± 7.46 67.80 ± 28.66 0.001** 
CRP 6.63 ± 5.31 6.92 ± 6.06 0.876 (NS) 
ESR 67.27 ± 39.00 88.08 ± 27.80 0.056 (NS) 
C3 1.13 ± 0.17 0.63 ± 0.49 0.001** 
C4 0.74 ± 0.61 0.26 ± 0.42 0.012* 
Anti-dsDNA 59.19 ± 23.96 169.71 ± 162.47 0.003** 
Data are expressed as mean ± SD    NS=p>0.05= not significant.   *p< 0.05= significant. 
**p< 0.01= highly significant. 
There was a statistical significant difference between group 1 and 2 as regard creatinine, BUN, urea, cr. Clearance, 
protein in urine/24 hours, C3, C4 and anti-dsDNA. 

 
Table (4): Comparison between the mean values of anti-C1q in the two studied groups: 

Group 1(n=15) Group 2(n=25) P value 
9.64 ± 16.73 59.09 ± 56.37 0.002** 

Data are expressed as mean ± SD         NS=p>0.05= not significant.   *p< 0.05= significant. 
**p< 0.01= highly significant. 
There was a statistical significant difference between group 1 and 2 as regard anti- C1q abs. 
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Table (5) : Correlation between anti-C1q and different studied parameters in group 2: 
 Pearson Correlation Sig. (2-tailed) 
Urea 0.099 0.637 (NS) 
BUN 0.129 0.540 (NS) 
S_creat 0.221 0.288 (NS) 
ESR 0.471 0.017* 
Cr.Clear -0.438 0.029* 
24hr.pro 0.57 0.003** 
C3 0.047 0.825 (NS) 
C4 -0.328 0.110 (NS) 
AntidsDNA 0.484 0.014* 
NS= p> 0.05= not significant.        *p< 0.05= correlation is significant at the 0.05 level (2-tailed). 
**p< 0.01= correlation is significant at the 0.01 level (2-tailed). 

 
Table (6) : Comparison between mean values of anti-C1q, Cr clearance and 24 hrs. protein measured before 
and after treatment in group 2. 
 Before (n= 25) After (n= 25) P value 
Serum anti-C1q (U/ml) 59.09 ± 56.37 45.14 ± 53.86 0.026* 
Cr. Clearance (m/min.) 68.05 ± 24.28 67.80 ± 28.66 0.947 (NS) 
Protein 24 hrs (mg/day) 2587.24 ± 2439.54 1735.96 ± 1595.03 0.015* 
Data are expressed as mean ± SD.    NS= p> 0.05= not significant.    *p< 0.05= significant. 

 
Table (7) : Correlation between anti-C1q and 24 hours protein and creatinine clearance measured after 
treatment in group 2. 

 anti-C1q 

 Pearson Correlation Sig. (2-tailed) 

24 hours protein 0.534 0.006** 

Creatinine clearance -0.435 0.030* 

*p< 0.05= correlation is significant at the 0.05 level (2-tailed). 
**p< 0.01= correlation is significant at the 0.01 level (2-tailed). 

 
Table (8) : Comparison between mean values of anti-C1q, anti-C1q follow up in different pathological classes. 
 Class III (n= 8) Class IV (n= 11) Class V (n= 6) 
Anti-C1q before # 26.20 ± 48.24 97.16 ± 48.23    (p= 0.003) 

a 
33.15 ± 40.18   (p= 0.013) 
b 

Anti-C1q follow up 23.45 ± 45.74 75.54 ± 58.12   (p= 0.030) 
a 

18.33 ± 24.31   (p= 0.029) 
b 

Data are expressed as mean ± SD.  a significant relative to class III.   b significant relative to class IV. 
 

Table (9) : Validity of anti-dsDNA and anti-C1q antibodies in prediction of lupus nephritis in group 2 
patients. 
Variables Anti-dsDNA Anti-C1q 

Area under the Roc  curve 0.640 0.792 
Cutoff > 629 > 12.9 
Sensitivity 60.00 64.00 % 
Specificity 86.67 93.33 % 
PPV 88.2 94.1 
NPV 56.5 60.9 
PPV:  Positive predictive value.  NPV:  Negative predictive value 
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ROC curve for Anti-dsDNA in lupus nephritis 
(group 2 patients) 
 

 
 
ROC curve for anti-C1q in lupus nephritis (group 
2 patients) 
 

 
 
4. Discussion: 

Systemic lupus erythematosus is a systemic 
autoimmune disease characterized immunologically 
by a variety of autoantibodies, B-cell hyperactivity, 
and immune complex (IC) formation.23 Complement, 
especially C1q, the first component of the classical 
pathway of complement, is considered to be involved 
in the pathogenesis of SLE. This is based on the 
following: First, almost all patients with C1q 
deficiency develop a lupus-like syndrome, with 
homozygous C1q deficiency being the strongest 
disease susceptibility gene for the development of 
SLE.24Second, a substantial number of patients with 

SLE develop hypocomplementemia with depletion of 
C1q and other components of the classical pathway 
of complement [25]; and C1q is deposited in affected 
tissues.26 

C1q is a complex molecule consisting of a 
collagenous portion with globular heads, 
morphologically resembling a bundle of tulips. C1q 
is the first componentof the classical pathway of 
complement activation, and its main function is to 
clear immune complexes (ICs) from tissues and self 
antigens generated during apoptosis (27). The 
hereditary deficiency of this component is a known 
risk factor for the development of SLE.27 

The current study was designed to evaluate the 
diagnostic and prognostic  performance of anti-C1q 
antibodies in a cohort SLE patients with and without 

LN, and to correlate findings with other disease 
variables, and standard laboratory investigations used 
to assess renal function, SLE nephritis and activity 
indices. 

In our study of a cohort of 40 consecutive 
patients with SLE, we observed that anti-C1q 
antibodies are associated with SLE global activity 
and specifically with nephritis. We also showed that 
anti-C1q antibody titers significantly decreased as the 
patients’ condition improved with clinical treatment. 

In our study, anti-C1q antibodies were found to 
be significantly higher in patients with active lupus 
nephritis with a median range of [59.09 ± 56.37] than 
those without nephritis with a median (range) of [ 
9.64 ± 16.73] P < o.o1 with 64.00 %sensitivity and 
93.33 % specificity with the cut off level >12.9, PPV 
94.1 and NPV 60.9. 

In those with active lupus nephritis anti-C1q 
antibodies were found to be significantly correlating 
with other parameters assessing lupus nephritis 
activity compared to patients without lupus nephritis 
like ESR (P =0.017*), creatinine clearance (P = 
0.029*), proteinuria (P = 0.003**) and Anti-dsDNA 
(P = 0.014*) but not significant correlation was found 
with BUN, serum creatinine, C3and C4. 

Our results support the study done by Moroni et 
al., which showed 87% sensitivity and 92% 
specificity for anti- C1q in predicting SLE nephritis 
activity.28  It also agrees with the study by Sinico et 
al., which showed a strong association of anti-C1q 
with active SLE nephritis. Anti-C1q in the latter 
study had a better predictive value for active nephritis 
than other parameters such as C3/C4 consumption 
and anti-dsDNA.29 

In study done by El-Hewala et al., for detection 
of more active LN among biopsy proven LN patients, 
sensitivity and specificity for anti- ds DNA Ab was 
85% and 64%, for anti-C1q Ab was 70% and 55% 
and 75% and 91% for both antibodies. Detection of 
both anti-C1q Ab and anti- ds DNA Ab could predict 
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94% of those more active LN and exclude 67% 0f 
those who had lower activity of LN proven by 
biopsy.30 

On the other hand results by Katsumata et al, 
showed that anti-C1q antibodies are associated with 
SLE global activity but not specifically with active 
lupus nephritis. A potential weakness of  Katsumata 
et al, study arises from the variation in treatment 
protocols among the patients, reflecting different 
clinical presentations. Follow up durations also 
varied among the patients, because reevaluation 
samples were collected at certain time points cross-
sectionally. In addition, because almost all of the 
patients in the latter study were Japanese, it is not 
clear whether anti-C1q antibodies have a different 
effect on lupus nephritis in patients with different 
ethnic backgrounds.31 

The titers of anti-C1q antibodies in SLE patients 
showing a variety of clinical manifestations 
significantly decreased as the disease condition 
improved    with treatment, as previously reported 
.11,32 These findings also support the view that anti- 
C1q antibodies are associated with SLE global 
activity. It is possible that anti-C1q antibodies could 
be useful as a surrogate marker of SLE disease 
activity in patients positive for this antibody. 

There is a general agreement in different 
literatures that the more active classes of biopsy 
proven LN are classes III and IV while other classes 
namely classes I, II, V and V are considered less 
active that need limited immunosuppressive 
therapy.33 

In the current study anti- C1q antibody level is 
significantly in more active (biopsy proven grade III 
and IV) than less active LN (biopsy proven grade V). 
This goes hand in hand with study done by Fang et 
al., who found strong +ve association between anti-
C1q Ab and the detection of proliferative LN.32 
 
Conclusion 

Anti-Clq autoantibodies correlate with renal 
disease activity and with renal flare-ups like other 
standard parameters, such as proteinuria , 
complement levels anti-dsDNA . Anti-C1q antibodies 
can be considered a reliable sensitive and specific 
biomarker to diagnose nephritis flare patients with 
SLE. 

In view of relatively limited number of involved 
patients in the current study further evaluation of 
such findings in large cohorts of SLE patients with 
different severity is recommended to validate the 
clinical value of anti-C1q in diagnosis and prognosis 
of renal disease in SLE. 
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