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Abstract: Background: Antichromatin (aCT) antibodies were one of the first autoantibodies ever detected since
they make up the majority of antibodies causing Lupus erythematosus (LE) cell formation. The prevalence of
antichromatin antibodies in systemic lupus erythematosus (SLE) varies from 50% to 100%.The presence of
these antibodies can be used in conjunction with clinical findings and other laboratory tests, to help in the
diagnosis of SLE. Their presence has also been linked to nephritis and disease activity in such patients. 30 SLE
patients and 21 age and sex matched controls,were analyzed for the presence of antichromatin antibodies using
enzyme linked immunosorbent assay (ELISA).We studied it’s association with nephritis and disease activity.
Anti- dsDNA antibodies and ANA using indirect immunofluorescence assay and C  using single radial3

immunodiffusion  were   estimated.   Patients   were  evaluated  for  clinical  and  laboratory  associations.
Results revealed that positive levels of (aCT) antibodies were detected in 28/30 (93.3%) of patients with SLE
and in none of healthy controls. These  patients  have  higher  prevalence  of  nephropathy  and  proteinuria.
In conclusion the measurement of antichromatinantibodies appears to be a useful addition to the laboratory
tests that can help in the diagnosis and treatment of SLE. These antibodies are both sensitive and specific for
SLE and are a useful marker for detection of an increased risk for lupus nephritis.
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INTRODUCTION inflammation which exacerbate the disease. Although the

Systemic lupus erythematosus (SLE) is a chronic associated with the development of the disease, including
autoimmune disease characterized by multisystem genetic, racial, hormonal and environmental. Many
inflammation and presence of circulating autoantibodies immune disturbances both innate and acquired, occur in
directed against self- antigens [l]. It is more commonly SLE [3].
seen in adults, however 10-20% of SLE patients are In SLE nearly every organ may be affected, however
diagnosed before 16 years old [2]. Compared with adults, the most commonly involved are the skin, joints, kidneys,
children and adolescents with SLE have more severe blood vessels and central nervous system. More than half
disease and more widespread organ involvement of patients develop nephritis during their course of the
including kidneys. It is a relapsing chronic multi -systemic illness. Lupus nephritis is defined as persistence of
disease characterized by periods of disease activity and proteinuria more than 500 mg daily, or the presence of
remission. The reasons for varying course are unknown. cellular casts (erythrocytes,  hemoglobin,  granular,
Sun exposure, drug reactions and infection may induce tubular,  or  mixed  casts)  in the urine. SLE nephritis bears

specific cause of SLE is unknown, multiple factors are
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considerable morbidity and approximately 10% overall will Therefore, the present study investigated a sample of
progress to dialysis or transplantation which represents patients having juvenile systemic lupus erythematosus
a major threat to long-term quality  of  life  and  survival (JSLE), with biopsy proven lupus nephritis. The
[2]. relationship of antichromatin antibodies and renal

The high frequency of renal involvement in Juvenile histopathology, have been studied.
systemic lupus erythematosus (onset before 16 years old), The aim of the present study was to investigate the
contributes to the severity of the disease [4]. Renal diagnostic performance of antibodies to the chromatin
disease in SLE is often asymptomatic; thus careful antigen system in JSLE, as well as their associations with
monitoring of blood pressure and urine analysis is critical SLE clinical manifestations with emphasis on lupus
[3]. nephritis.

The presence of certain autoantibodies is one of the
factors associated with some symptoms of the disease MATERIALS AND METHODS
and aids in the classification of patients with SLE into
specific subsets [5]. Systemic Lupus Erythematosus is Patients and Study Design:  Thirty  children  aged  from
characterized by the presence of circulating auto 10-24 years, of whom 21 were female and 9 were male were
antibodies against nuclear  components  (ANA). recruited in the study. They were chosen from the
Although a positive ANA test result is not required for Rheumatology clinic Abu El Rish Hospital Cairo
the diagnosis of SLE, ANA - negative lupus is extremely University. They were diagnosed as having juvenile SLE
rare [3]. Auto - antibodies represent important players in according to the American college of Rheumatology 1997
renal damage [6]. The anti- phospholipid antibodies are Revised.
clearly associated with the development of thrombotic
events, while anti-ribonuclear (RNP) antibodies are Classification Criteria  for  SLE:  Patients  were
associated with myositis and Raynaud's phenomenon. compared with 21 healthy age and sex matched controls.
Moreover, anti - SSA/RO antibodies are considered These controls were confirmed to have  no  medical
markers of neonatal lupus [5]. illness, family history of SLE or any other collagen

Many efforts have been spent to find a useful and vascular disease. Our patients were submitted to: full
early maker of nephritis. Anti-dsDNA antibodies are often history taking, physical examination, laboratory
associated with lupus – nephritis [7] and their serum investigations, abdominal ultrasonography and renal
levels seem to correlate with kidney disease [8]. biopsy to exclude nephritis. Sixteen (54%) of our patients

Evidence has  accumulated  in  recent  years,  that were confirmed by renal biopsy to have renal nephritis of
anti-chromatin autoantibodies are correlated even better different grades, while the other fourteen (46%) were free
with lupus nephritis than anti-ds DNAantibodies [9]. of nephritis.
Chromatin is distributed  within  the  nucleus of
eukaryotic cells and it consists of approximately 40% Samples: Seven mls of venous blood samples afterfasting
DNA, 40% histones and 20% non histone proteins [10]. for 6 – 8 hours were drawn from each child participating in
Anti chromatin - chromatin immune complexes can bind to the study. Two mls, was drawn into tube containing
the glomerular basement membrane in vivo [5]. Antibodies EDTA for determination of complete blood picture (CBC)
to nucleosome / chromatin, revealed to be sensitive and on coulter counter T890 (coulter counter,  Harpenden,
specific for SLE. Conversely, there are growing evidences UK). In another tube containing 0.4 ml citrate, 1.6 mls
supporting their usefulness in diagnosis of lupus patients blood were put for determination of ESR using
lacking anti DNA antibody [11]. Westergren's method. The rest of blood was drawn into

Because there is evidence of the appearance of plain tube and left to clot and the serum was separated by
antichromatin antibody in the circulation before anti ds centrifugation at 3000 xg for 5 minutes and CRP was
DNA [6], it is claimed as an early detectable biomarker of determined  immediately by rapid latex agglutination
lupus disease.Moreover, studies in patients with SLE (wads worth and wads worth) [13] and the rest of the
have shown a marked link between antichromatin serum was stored at - 20°C for determination of anti-ds
antibodies and lupus activity including renal flareeven in DNA, anti-ANA, C kidney function tests (urea and
the absence of anti- ds DNA antibody [12]. creatinine) and anti chromatin antibodies.

3,
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Measurment of Antibodies: Anti ds DNA and anti-ANA data, Chi square (x ) test was performed. Exact test was
were determined using indirect immuno fluorescence used instead when the expected frequency is less than 5.
assay on mouth kidney and stomach slides and Correlation between various variables was done using
crithidialuciliae slides (Immco Diagnostics Inc, 640 Ellicott Pearson moment correlation equation for normal variables
street, New York, USA) The slides were analyzed with and linear relation and Spearman rank correlation equation
Nikon epifluorescence microscope ( Nikon Inc., USA). for non-normal variables/non-linear relations. p values

Complement 3 (C ) was determined by single radial less than 0.05  was  considered  statistically  significant.3

immune diffusion plates (Diffuplates, Biocientifica, New All statistical calculations were done using computer
Delhi, India). programs SPSS (Statistical Package for the Social Science;

Detection of antichromatin antibodies using enzyme- SPSS Inc., Chicago, IL, USA) version 15 for Microsoft
linked immunosorbent assay (ELISA) semi - quantitatively Windows.
by QuantalitechromatinELISAsupplied from Medical
Technology Promedt Consulting, GmbH (Altenhofs- RESULTS
trasse, 80 D-66386 street, ingbert. Germany) Gilliam et al.
[14]. The test is considered negative if <20U, moderately Table  1:  shows   demographic   and   clinical
positive if 20-60U and strongly positive if >60 U. features of SLE patients with biopsy proven lupus

Urine Analysis: Complete  urine  analysis  was  performed The    SLE    patients   with   nephritis  had   similar mean
for the presence of red blood cells, pus, albumin,and age  to  those  without   nephritis.  The   duration of
urinary casts. disease  was  slightly longer in the non nephritic group

The Statistical Paragraph in Material  and  Methods: predominance in both groups, but the difference is not
Data were statistically described in terms of mean ± statistically significant. As regard the clinical
standard deviation (± SD), median and range, or features,there were no significant differences between
frequencies (number of cases) and percentages when SLE patients with and without nephritis except for
appropriate. Comparison of numerical variables between serositis.
the study groups was done using Student t test for Table (2): shows laboratory features of SLE patients
independent samples in comparing 2 groups when with and without nephritis, which revealed significantly
normally distributed and Mann Whitney U test for higher prevalence of proteinuria in the nephritic group
independent samples when not normally distributed. compared to those without nephritis. Moreover, the
Comparison of anti-chromatin levels was done using one apparent higher creatinine, anti DNA antibodies and ESR
way analysis of variance (ANOVA) test with posthoc levels observed in the nephritic group did not reach
multiple 2-group comparisons. For  comparing categorical statistical significance.

2

nephritis in  comparison   to   those  without nephritis.

with no significant difference. There is female

Table 1: Demographic and clinical features of SLE patients with and without lupus nephritis
Nephritis
-----------------------------------------------------------------------------------------------

Variables (mean+ SD) Yes N = 16 patients N (%) No N= 14 patients N (%) P value
Age (years) 16.9±4.5 15.4±4.7 >0.05
Duration (years) 5.6 ± 2.7 6.2 ± 2.7 >0.05
Sex
 Female 9 (56%) 12(86%)
 Male 7(44%) 2(14%) >0.05
Photosensitivity 3 (19%) 2 (14%) > 0.05
Nephrotic 2 (12.5%) 0(0.0%) > 0.05
Epistaxis 1 (6%) 1(7%) > 0.05
Alopecia 16 (100%) 13(93%) > 0.05
Cerebritis 4 (25%) 2(14%) > 0.05
Oral ulcers 3 (19%) 2 (14%) > 0.05
Hepatomegly 1 (6%) 1 (7%) > 0.05
Splenomegaly 1 (6%) 1 (7%) > 0.05
Serositis 5 (31%) 0 (0.0%) < 0.05
Lymphadenopathy 1 (6%) 0 (0.0%) > 0.05
P*<0.05 is significant, P >0.05 is non significant
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Table 2: Laboratory features of SLE patients with and without nephritis
Nephritis
-----------------------------------------------------------------------------------------------

Variables (Mean ± SD) Yes N = 16 patients (53%) No N= 14 patients (47%) P value
R.B.Cs(10 /µL) 5 ± 2.04 4.6 ±0.5 >0.056

W.B.Cs(10 /µL) 6.5 ±2.9 6.9 ±2.5 >0.053

Platelets(10 /µL) 313.5 ±101.7 234.6 ±11 1.5 >0.053

Urea(mg/dl) 24 ±16 25.3 ± 9.9 >0.05
Creatinine (mg/dl) 0.9 ±0.6 0.6 ±0.2 >0.05
C {median(range)}SD 67.4(2-167)SD(49.2). 66.9(14-128)SD(38.6). >0.053(mg/dl)

E.S.R{median(range)}SD mm/hr 46.5(7-125).6)SD(32.6) 25(4-90)SD(21.7) >0.05
Anti-DNA(U/ml)(%) 11(69%) 7(50%) >0.05
ANA(%) 14(88%) 9(64%) >0.05
Coomb's test (%) 3(19%) 2(14%) >0.05
CRP mg/L(%) 7(44%) 6(43%) >0.05
Proteinuria g/24 hours(%) 11(69%) 3(21%}. <0.05*
Cast(%) 3(19%) 0(0.0%) >0.05
P*<0.05 is significant. C : complement 3; ANA:anti-nuclear antibody; CRP:C-reactive protein.3

Table 3: Mean±SD and analysis of variable (ANOVA) of serum level of antichromatin antibodies in the three studied groups
Controls SLE without nephritis SLE with nephritis F P

Anti-chromatin antibodies (U) Mean +SD 3.95±1.6 36.8±15.9 69.6±23 48.44 < 0.0001
P < 0.05 is significant

Table 4: Prevalence of SLE clinical manifestations in patients with and without antichromatin antibodies
Anti chromatin Antibodies
--------------------------------------------------------------------------------------------

Variables <20 Unit(n=2) N (%) >20 Unit(n=28) N (%) P value
Photosensitivity 0(0.0%) 5(18%) >0.05
Nephrotic 0(0.0%) 2(7%) >0.05
Nephritis 0(0.0%) 16(57%)  <0.01*
Epistaxis 1(50%) 1(4%) >0.05
Alopecia 1(50%) 28(100%) >0.05
Cerebritis 0(0%) 6(21%) >0.05
Oral Ulcers 0(0.0%) 5(18%) >0.05
Hepatomegaly 1(50%) 1(4%) >0.05
Splenomegaly 1(50%) 1(4%) >0.05
Serositis 0(0.0%) 5(18%) >0.05
Lymphadenopathy 0(0.0%) 1(4%) >0.05
*P<0.01 is significant; > 0.05 is non-significant.

Table (3): shows serum level of antichromatin Table (5):  Shows  laboratory  features  in  SLE
antibodies in three group: Controls, SLE without nephritis patients with positive anti chromatin antibodies which
and SLE with nephritis. The serum level of antichromatin demonstrates a significant correlation between positive
antibodies was analyzed in the control and systemic lupus antichromatin antibodies levels with proteinuria and renal
patients without and with nephritis using  ANOVA  test. biopsy.
It  revealed  a  high  significant  difference  in serum level Table (6): shows comparison between levels of anti
of  antichromatin  –  antibodies  between  the  three  group DNA antibodies and antichromatin antibodies in SLE
(F = 48.44and P < 0.0001). cases, which demonstrates that patients with

Table (4): shows the clinical  features  of  SLE antichromatin antibodies level (< 20U) are anti DN A
patients with negative anti chromatin antibodies (<20U), antibodies negative, while in the 16 patients with
compared to those with positive levels (>20U), which moderately  positive   antichromatin    antibodies   level
demonstrates a statistically significant difference (<0.01) (20-60 U), only 9 (56.3%) of them were positive for anti
only in the frequency of nephritis, that is higher in the DNA antibodies. Of the 12 patients who were strongly
antichromatin positive group than in the antichromatin positive for aCT(>60U), 9 (75%) were anti DNA antibodies
negative group. positive.
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Table 5: Correlation between levels of antichromatin antibodies with
studied laboratory tests

Anti chromatin antibodies
--------------------------------------------------

Variables R P

CRP 0.058 0.760
Proteinuria 0.386 0.035*
Cast 0.289 0.122
ESR 0.037 0.846
Urea 0.340 0.066 disease and female gender showed a non-significant
Creatinine 0.250 0.182
Renal biopsy 0.730 0.001*

P*<0.05 is significant

Table 6: Comparison between levels of anti DNA antibodies and anti
chromatin antibodies in SLE cases

Anti D.N.A antibodies
-------------------------------

Anti chromatin antibodies (+ve) (-ve) P value

<20U (n=2) 0(0.0%)  2(100%) >0.05
20-60U(n=16) 9(56.3%) 7(43.8%) >0.05
>60U(n=12) 9(75%)  3(25%) >0.05

DISCUSSION

Glomerulonephritis is a major determinant for the
prognosis of SLE and the underlying pathogenic
mechanisms may involve the in situ formation or
deposition of circulating immune complexes in the renal
tissue and the direct cytotoxicity of a subset of
pathogenic autoantibodies cross-reactive to intrinsic
glomerular cell antigens [6].

A number of antibodies have been implicated in the
development of lupus nephritis, mainly anti-ds DNA.
However there are substantial evidences that neither the
presence nor titers of anti-ds DNA antibody show a strict
correlation with the severity or the development of lupus
nephritis [15, 16].

Anti- chromatin antibodies had emerged as a
potential biomarker for the diagnosis of lupus renal
disease with promising results. These antibodies appear
to be correlated with Juvenile SLE nephritis activity [17].

In this study, increased levels of (aCT) antibodies
have been found in all SLE cases both with and without
nephritis and this elevation was statistically significant
when compared to normal healthy controls.Moreover,
(aCT) antibodies serum level is significantly increased in
SLE cases with nephritis compared to those without
nephritis.This is in agreement with many authors [18-19].

Moreover, in this studya bout 53% of our patients
were found to have clinical evidence of lupus
nephropathy   which  is   confirmed  by  renal  biopsy.

This result is comparable with that performed by Cervera
[5], who  estimated  the  same  results,  while Keusseyan
et al., [18] and Gilliam et al, [14], found a lesser percentage
of patient with JSLE suffering from renal involvement
(40% & 37.5% respectively).

In this study, the patients with biopsy proven
nephritis were compared with those without nephritis as
regard all demographic features, only the duration of the

increase in those not suffering from nephritis.
When we compare the clinical and  laboratory

features   in   SLE   cases   with   and without  nephritis,
only serositis and proteinuria  were  found  to be
significantly   higher    in   the   nephritic   than  in  the
non-nephritic groups (< 0.05). This ensures that
proteinuria interpret the occurrence of active lupus
nephritis [4].

As regard, the clinical  features  of  JSLE  with
positive aCT antibodies (>20U) and those with negative
aCT antibodies (<20U), no significant difference was
detected  in   the  prevalence   of   any   of  them  except
for  nephritis,   which  was statistically higher (< 0.01) in
the aCT  antibodies  positive  group,   compared to the
negative  group.   These  results  were  similar  to that
reported by Keusseyan et al., [18] and Cervera et al., [5].
On the other hand, Gilliam et al., [14], did not found any
significant association between aCT antibodies and lupus
nephritis.

In this study, all the laboratory features except
proteinuria are not significantly different between the
JSLE patients with positive anti-chromatin antibodies and
those who are negative. Proteinuria was statistically
higher in those with positive (aCT) antibodies than in
those with negative (aCT) antibodies, as reported by
Keusseyan et al., [18]. This is also in concordance with
the results estimated by Carvalho et al., [6] who reported
higher level of proteinuria in JSLE patients, who are (aCT)
antibodies positive (level >20U), compared to those who
are (aCT) antibodies negative (level < 20U), however the
difference was not statistically significant.

It is noteworthy to mention that, there is a positive
correlation between (aCT) antibodies and renal biopsy in
the present study, which means that the more advanced,
is the class of nephropathy, the higher is the (aCT)
antibodies level. This is supported by the report of
Carvalho et al., [6], who recognized the association
between high titer of (aCT) antibodies with more severe
class of lupus nephritis (proliferative class IV). So, (aCT)
antibodies could be considered as a biomarker for lupus
renal disease requiring transplantation [20].
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A number of antibodies have been implicated in the levels and understanding their significance  in  the
development of lupus nephritis mainly  anti-dsDNA [15]. disease process. So in conclusion, measurements of
In the present study anti-DNA antibodies were detected antichromatin antibodies at the onset of disease are
in 64% of our patients, while Gilliam et al., [14], found that essential  in   disease   management   and   follow up.
only 56% of JSLE patients were positive for these These antibodies are both sensitive and specific for SLE.
antibodies. Moreover we detected that patients who are Their association with proteinuria make them useful
negative for antichromatin antibodies (< 20 U), were also marker for detection of an increased risk for lupus
negative for anti DNA antibodies, while 56.3% of patients nephritis.
who had moderately positive antichromatin antibodies However, an important limitation of the present study
(levels between 40-60U) were anti DNA antibodies is the small sample size, which leads to considerable key
positive  and 75% of patients who were strongly positive of statistical power. Further studies are suggested to be
for aCT antibodies (>60U) were anti DNA antibodies done in a higher sample sizes,in order to confirm the
positive. This finding is similar to what reported by Souza influence of antichromatin–antibodies in the pathogenesis
et al. [21], Jesus et  al.  [19],  Gilliam  et  al.  [14]  and  kim of lupus nephritis.
et al. [22] . The previous results indicate that the
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