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Abstract
Objective
Some studies have reported that serum CAI125 level is elevated in SLE patients, and elevated CA125 level may be
associated with kidney involvement and disease activity in SLE. However, none of the previous studies controlled
confounding variables and the results remained controversial. The present study was aimed to investigate whether
elevated serum CAI25 level is independently associated with clinical and laboratory features of SLE by excluding various
confounders in Chinese patients.

Methods
A total of 156 SLE patients, consisting of 139 women and 17 men, were included in the study. Some clinical and
laboratory characteristics of the patients were obtained by medical record review. Serum CA125 levels were measured
by electrochemiluminescence immunoassays.

Results
Compared with patients with normal CAI25, those with elevated CA125 had significantly more serositis (37.5% vs. 1.9%,
p<0.001) and lung involvement (37.5% vs. 12%, p=<0.001), higher SLEDAI scores (p<0.007). Furthermore, disease
duration was significantly longer in those with elevated CA125. Univariate logistic regression analysis showed that
elevated serum CA125 level was closely associated with disease duration (OR, 95%CI:1.005, 1.001-1.010; p=0.014),
serositis (OR, 95%CI: 32.258, 6.993—-142.857; p<0.001), renal involvement (OR, 95%CI: 2.283, 1.114-4.673; p=0.024),
lung involvement (OR, 95%CI: 4.386, 1.927—-10.000; p<0.001) and SLEDAI scores (OR, 95%CI: 1.098, 1.027-1.174;
p=0.006). After controlling for various confounding variables, serositis and disease duration were the only two clinical
variables significantly associated with elevation of serum CAI25 level. The best cut-off value for CAI25 using the ROC
curve was 38 kU/L (sensitivity 85%, specificity 75%) and the area under the ROC curve was 0.777 with 95%CI of
0.685-0.868 (p<0.001). Furthermore, the serum CAI25 levels can fall into the normal range again with the
improvement of serositis.

Conclusion
Of various clinical and laboratory variables of SLE, only serositis is independently associated with serum
CAI25 elevation.
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Introduction

CA125 is a glycoprotein originally de-
tected by a murine monoclonal antibody
(OC125) that reacted with tumour cells
from epithelial ovarian cancer (EOC)
(1). Since then, CA125 has been widely
used as a biomarker for evaluation of
women with a pelvic mass and manage-
ment of EOC. Actually, serum CA125
levels can be elevated by a number of
common benign gynecologic and medi-
cal conditions, including endometrio-
sis, leiomyomas, congestive heart fail-
ure, cirrhosis, benign pleuropulmonary
diseases and some autoimmune diseas-
es, i.e. systemic lupus erythematosus
(SLE), rheumatoid arthritis, systemic
sclerosis, etc. (2-8).

Systemic lupus erythematosus (SLE)
is a complex autoimmune disease of
unknown etiology, characterised by
chronic immune activation and multi-
ple immunologic phenotypes (8). SLE
can involve various organ systems,
including skin, musculoskeletal sys-
tem, nervous system, haematologic
elements, kidneys and serosal mem-
branes. It has been previously reported
that serum CA125 level is also elevat-
ed in SLE patients. Moreover, elevated
CA125 level may be associated with
kidney involvement and disease ac-
tivity in SLE. Yet, the results remain
controversial. For example, Szekanecz
et al. reported a significant association
of serum CA125 level with disease
activity, but no association with kid-
ney involvement of SLE, while it was
opposite in another report by Miret et
al. (9-10). The reasons may lie in two
points. The first one is that the num-
bers of SLE patients included in these
two reports are too small (40 in one
report, 59 in the other). The other one
is that a number of confounders such
as serositis, lung or liver involvement
and malignancies, can cause elevation
of CA125. Therefore, the clinical sig-
nificance of elevated CA125 level in
SLE patients needs to be further evalu-
ated. To determine whether elevated
serum CA125 level is independently
associated with clinical and labora-
tory features of SLE, we conducted the
study of a relatively large number of
Chinese patients by excluding various
confounders.
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Patients and methods

Patient data

In this study, 156 SLE patients, con-
sisting of 139 women and 17 men,
were consecutively included from
Changzheng Hospital, affiliated with
the Second Military Medical Universi-
ty. The median age at onset of SLE and
disease duration were 34 years (range:
11-77 years) and 12 months (range:
0.1-400 months), respectively. All pa-
tients were Chinese and met the 1997
revised American College of Rheuma-
tology (ACR) SLE criteria (11). Some
clinical and demographic characteristics
and laboratory data of the patients were
obtained by medical record review, in-
cluding age, sex, medical history, other
diseases, erythrocyte sedimentation rate
(ESR), serum CA125, autoantibod-
ies, hypersensitive C-reactive protein
(hsCRP), immunoglobulins (Ig), etc.
Of note, various clinical manifestations
were assessed by physical examination,
standard imaging techniques or labora-
tory tests. None of the patients ever had
any malignancies. Moreover, all pa-
tients were further assessed by clinical
sign analysis, chest x-ray or computer
tomography (CT), abdominal ultra-
sound or CT, general laboratory analy-
sis, as well as, if necessary, mammog-
raphy or endoscopy in order to rule out
underlying malignancies. Concurrent
infections were also excluded by clini-
cal analysis, laboratory analysis and if
necessary, more detailed examinations
and cultures. Lupus renal involvement
was identified by the presence of at
least one of the following four criteria
(12): 1) persistently elevated urinary pH
value (=6.0); 2) persistently elevated
serum creatinine level (>1.5 mg/dl or
132.5umol/L) and/or impaired creati-
nine clearance (<50ml/min); 3) persist-
ent proteinuria (=500mg/day) for more
than 3 months; 4) a pathologic urine
sediment (consisting of >10 red blood
cells per high-power field or red blood
cell casts), which was confirmed by
kidney biopsy according to the standard
criteria. Serositis included pleurisy, per-
icaditis and peritonitis. Pleurisy was de-
fined as pleuritic chest pain with pleural
rub or effusion, or pleural thickening;
pericaditis as pericardial pain with at
least 1 of the following, rub, effusion, or



electrocardiogram or echocardiogram
confirmation and peritonitis as either
diffuse abdominal pain, with rebound or
guarding, and/or ascites or bowel wall
edema in the absence of other causes
(13). Noteworthily, lung involvement,
in this study, included lung infection,
SLE-related lung involvement and in-
terstitial pneumonia, but pleurisy was
not considered as a lung involvement.
The Systemic Lupus Erythematosus
Disease Activity Index (SLEDAI) score
(14) was determined for each patient at
the time of the blood draw for labora-
tory tests. The study was approved by
the research ethics committee of our in-
stitution and signed informed consents
were obtained from all subjects.

Statistical analysis

All computations were performed using
SPSS 10.0 statistical software. Since all
the continuous variables were non-nor-
mally distributed by graphical and sta-
tistical examination for normality, data
were presented as median and inter-
quartile ranges (IQR). Categorical vari-
ables were reported as frequencies and
percentages. The associations between
clinical or laboratory characteristics and
elevated serum CA125 level were ana-
lysed with chi-square test for categori-
cal variables and Mann-Whitney U-test
for continuous variables. In addition,
all the variables were included in the
univariate logistic regression analysis
for the calculation of odds ratios (ORs)
and 95% confidence intervals (CI).
Significant variables with p<0.05 were
included in the multivariate logistic re-
gression analysis to exclude confound-
ing variable interference. A receiver
operating characteristic (ROC) curve
was plotted and the area under the ROC
curve (AUC) was calculated to assess
the diagnostic strength of CA125 for
serositis in SLE. A p-value of <0.05
was considered significant.

Results

Comparison of clinical and

laboratory characteristics between
SLE patients with elevated and

normal CAI125 (Table I)

Increase of serum CA125 level (over
normal upper limit 35 kU/L) was found
in 48 (30.8%) patients. Compared with
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Table I. Association between elevated CA125 level and clinical and laboratory categorical

variables in SLE patients.

Clinical and laboratory characteristics Patients with Patients with p-value
elevated normal
CA125 level CA125 level
(n=48) (n=108)

Female (%) 89.6 89.9 0.430
Age at onset(median, IQR, years) 34 (26-44) 36 (26-49) 0.795
Disease duration(median, IQR, years) 48 (5-102) 12 (2-50) 0.014
Fever (%) 229 194 0.779
cutaneous manifestations (%) 27.1 333 0.556
Oral ulcer (%) 6.3 16.7 0.132
Alopecia (%) 8.3 9.3 0.938
Arthritis (%) 292 39.8 0.274
Raynaud’s phenomenon (%) 42 3.7 0.755
Secondary SS (%) 8.3 5.6 0.764
Neurologic disorder (%) 6.3 74 0.938
Leukopenia (%) 438 52.8 0.386
Anemia (%) 64.6 48.1 0.085
Thrombocytopenia (%) 50 324 0.056
Serositis (%) 375 19 <0.001
Renal involvement (%) 66.7 49.1 0.063
Liver involvement (%) 104 4.8 0314
Lung involvement (%) 375 12.0 <0.001
Current prednisolone (%) 60.4 51.9 0414
Current cyclophosphamide (%) 16.7 19.4 0.850
Anti-dsDNA antibody-positive (%) 43.8 454 0.989
Anti-SSA antibody-positive (%) 70.8 58.3 0.191
Anti-SSB antibody-positive (%) 25 222 0.862
Anti-U1RNP antibody-positive (%) 27.1 222 0.649
Anti-Smith antibody-positive (%) 229 24.1 0.962
C3 (median, IQR, g/L) 0416 (0.299-0.762) 0.551 (0.338-0.808) 0.888
C4 (median, IQR, g/L) 0.090 (0.053-0.153) 0.091 (0.057-0.167) 0.269
IgG (median, IQR, g/L) 14.2 (9.26-17.8) 16.0 (9.38-234) 0.051
IgA (median, IQR, g/L) 2.19 (1.45-2.97) 2.6 (203-3.72) 0.07

IgM (median, IQR, g/L) 1.09 (0.75-1.36) 1.12 (0.64-1.62) 0.852
ESR (median, IQR, mm/h) 40 (25-78) 62 (28-86) 0.463
CRP (median, IQR, mg/L) 10.20 (3.08-22.30) 3.19 (2.98-11.70) 0.222
SLEDAI (median, IQR,) 14 (9-17) 12 (8-15) 0.007

patients with normal CA125, those with
elevated CA125 had significantly more
serositis (37.5% vs. 1.9%, p<0.001)
and lung involvement (37.5% vs. 12%,
p=<0.001), higher SLEDAI scores
(p<0.007). Furthermore, disease dura-
tion was significantly longer in those
with elevated CA125 than with normal
CA125. There were no significant dif-
ferences in other clinical and laboratory
variables including age, sex, cutaneous,
joint, neuropsychiatric and other mani-
festations, serum autoantibodies, phar-
macologic interventions, and so on.

Association of elevated CAI25

with clinical and laboratory data

in SLE patients

Univariate logistic regression analysis
showed that elevated serum CA125
level was closely associated with dis-
ease duration (OR, 95%CI:1.005,
1.001-1.010;  p=0.014), Serositis
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(OR, 95%CI: 32.258, 6.993-142.857,
p<0.001), renal involvement (OR,
95%CI: 2.283, 1.114-4.673; p=0.024),
lung involvement (OR, 95%CI: 4.386,
1.927-10.000; p<0.001) and SLEDAI
scores (OR, 95%CI: 1.098, 1.027-
1.174; p=0.006), but not with other
clinical and laboratory variables in SLE
patients. (Table IT)

In order to exclude confounder inter-
ference, multivariate logistical regres-
sion analysis was performed to include
significant variables. As was shown in
Table III, after controlling for vari-
ous confounding variables, serositis
and disease duration were the only two
clinical variables significantly associ-
ated with elevation of serum CAI125
level, while the association of elevated
serum CAI125 level with other vari-
ables (lung and renal involvement, and
SLEDAI scores) was not significant
any more (Table III).



Serum CA125 elevation and serositis of SLE / Z. Yang et al.

The diagnostic value of serum CAI125
concentration for serositis in SLE

A ROC curve was plotted and the area
under the ROC curve was calculated
to assess the diagnostic strength of
CA125 for serositis in SLE. The best
cut-off value for CA125 identified by
the ROC curve was 38 kU/I (sensitiv-
ity 85%, specificity 75%) and AUC
was 0.777 with 95%CI of 0.685-0.868
(p<0.001) (Fig. 1).

The change of CA125 concentration
with serositis resolved in SLE
Retrospective follow up was performed
by reviewing the medical records. Of
18 SLE patients with serositis, one pa-
tient was deceased because of respira-
tory failure, 2 patients did not come to
this hospital any more. Fifteen other
patients were reinvestigated for serum
CA125 level after serositis resolved.
Of those, 14 patients showed serum
CA125 levels falling in the normal
range, but one patient with renal in-
volvement did not show any change
for CA125 concentration (Fig. 2). In
addition, another two patients with ele-
vated serum CA125 levels but without
serositis were also followed up. How-
ever, neither of them developed serosi-
tis by the end of data collection.

Discussion

It has been reported that serum CA125
level may be increased in SLE patients
with pleural effusion, ascites or pericar-
dial effusion all of which may reflect the
presence of serositis (15-18). However,
the phenomenon was found only in a
few case reports, and by far, there has
been no study exploring whether or not
the elevation of serum CA125 level is
independently associated with serositis
in SLE. Therefore, this is, to our knowl-
edge, a novel observation that serositis
can be the only clinical variable sig-
nificantly associated with the elevation
of serum CA125 level, independent of
other clinical and laboratory variables
in SLE patients. Based on the good as-
sociation and AUC, increased serum
CA125 level may have diagnostic value
for the presence of serositis in SLE.
Although elevated serum CA125 level
has been found in SLE, rheumatoid
arthritis and other systemic rheumatic

Table II. Unvariate logistic analysis with normal and elevated serum CA125 level as the
dependent dichotomic variables (0/1: normal/elevated).

Clinical and laboratory characteristics

Serum CA125 level

OR (95% CI) p-value
Female 1.075 (0.357-3.241) 0.898
Age at onset 0.996 (0.973-1.020) 0.768
Disease duration 1.005 (1.001-1.010) 0.014
Fever 0.841 (0.368-1.920) 0.681
cutaneous manifestations 1425 (0.671-3.029) 0.357
Oral ulcer 0.333 (0.093-1.190) 0.091
Alopecia 0.770 (0.214-2.766) 0.689
Arthritis 1.684 (0.809-3.509) 0.164
Secondary SS 0911 (0.161-5.152) 0916
Neurologic disorder 0.647 (0.174-2.407) 0516
Leukopenia 1.224 (0.310-4.833) 0.773
Anaemia 1.496 (0.753-2.971) 0.250
Thrombocytopenia 0.518 (0.256-1.048) 0.067
Serositis 32.258 (6.993-142.857) <0.001
Renal involvement 2.283 (1.114-4.673) 0.024
Liver involvement 2.398 (0.659-8.696) 0.184
Lung involvement 4386 (1.927-10.000) <0.001
Current prednisolone 0.706 (0.354-1.408) 0.322
Current cyclophosphamide 1.207 (0.493-2.957) 0.681
Anti-dsDNA antibody-positive 1.068 (0.538-2.117) 0.851
Anti-SSA antibody-positive 0.576 (0.278-1.197) 0.139
Anti-SSB antibody-positive 0.843 (0.380-1.873) 0.676
Anti-U1RNP antibody-positive 1.185 (0.556-2.525) 0.661
Anti-Smith antibody-positive 1.067 (0.477-2.385) 0.875
C3 1.000 (0.999-1.001) 0.944
C4 0.999 (0.995-1.002) 0.463
1eG 0.999 (0.998-1.000) 0.195
IgA 0.998 (0.995-1.000) 0.071
IgM 0.999 (0.995-1.003) 0.684
ESR 0.997 (0.987-1.007) 0.546
CRP 0.999 (0.998-1.001) 0.381
SLEDAI 1.098 (1.027-1.174) 0.006

Table III. Multivariate logistic analysis with normal and elevated serum CA125 level as the
dependent dichotomic variables (0/1: normal/elevated).

Clinical and laboratory characteristics

Serum CA125 level

OR (95% CI) p-value
Disease duration 1.005 (1.000-1.010) 0.045
Serositis 24.390 (5.102-125.000) 0.008
Renal involvement 1.445 (0.537-3.876) 0.466
Lung involvement 2475 (0.112-6.757) 0.076
SLEDAI 1.055 (0.863-1.167) 0.127

diseases, by several evidences (19-21),
only a few studies explored the associa-
tion of elevated serum CA 125 level with
clinical and laboratory characteristics of
SLE and some results remained contro-
versial. In the present study, the results
of the univariate logistical regression
analysis indicated that several clinical
and laboratory variables including se-
rositis, disease duration, lung involve-
ment, and disease activity (SLEDAI)
seemed to be associated with elevated
serum CA125 level. However, when
we performed multivariate logistical re-
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gression analysis to rule out confound-
ing variable interference, which was not
done in any previous related study, only
serositis remained significantly associ-
ated with elevated serum CA125 level.
Furthermore, the association is very
strong, since the presence of serositis
can lead to 24.39-fold increase in the
risk of serum CA125 elevation. These
results suggested that if the confound-
ing variables can not be controlled, the
inferential statistics may lead confus-
ing results, such as the association be-
tween elevated serum CA125 level and
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ROC Curve Fig. 1. ROC curves
showing the diagnos-
tic strength of serum

1.0 . CAI125 for serositis of
’ | SLE. The AUC was
0.777 with 95%CI of
0.685-0.868 (P<0.001).
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Fig. 2. The change of CA125 concentration with serositis resolved in SLE.

renal involvement (reported by Miret et
al. (10)), disease activity (reported by
Moncayo et al. and Szekanecz et al. (9,
20)) of SLE.

Serositis is a common manifestation
and classification criterion for SLE.
In current study, 18 (11.5%) SLE pa-
tients had serositis, consistent with the
ratio reported by Cervera et al. (22).
Although independent association of
serositis with serum CA125 elevation
was found in this study, cause and ef-

fect between them can not be addressed
based on the retrospective study. On the
one hand, CA125 is, as we know, a coe-
lomic epithelial antigen produced by
mesothelial cells that line the peritone-
um, pleural cavity and pericardium, and
the involvement of the serosa including
peritonitis, pleuritis and pericarditis,
may result in the elevation of CA125
level. On the other hand, CA125 con-
tains carbohydrate motifs and can serve
as cellular adhesion molecules, which
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is involved in tumour cell adherence to
endothelium and mesothelium (23-24).
Thus, CA125 could be involved in ad-
hesive interactions underlying autoim-
mune serositis of SLE. Anyway, the
causality between serositis and CA125
elevation in SLE remain further to be
investigated in a prospective study.

In addition, we also assessed the diag-
nostic strength of CA 125 for serositis in
SLE by ROC curve analysis. Of partic-
ular interest, the results suggested that
serum CA125 displays a good diagnos-
tic significance (AUC: 0.777; 95%CI:
0.685-0.868; p<0.001) for serositis in
SLE, and the best cut-off is 38 kU/L
with 85% sensitivity and 75% specifi-
city. Furthermore, the serum CA125
concentrations fell into the normal
range again with the improvement of
serositis in SLE patients. Since serum
CA125 concentration can be measured
easily in the clinical laboratory and ap-
plied in medical practice, it should be
used as a routine serum marker for se-
rositis of SLE, especially in the follow-
up of well established serositis.

This study is not without limitations.
Firstly, we did not assess the precise
causality between serositis and serum
CA125 elevation as described above.
Secondly, because of too few SLE pa-
tients with serositis, we did not divide
them into pleural, peritoneal and peri-
cardial involvement groups and could
not further explore the association of
serum CA125 elevation with these three
groups, respectively. Actually, in this
study, serum CA 125 elevation was found
in all (100%) of SLE patients with peri-
toneal (6 cases) and pleural (10 cases)
involvement and in 7 (77.8%) of those
with pericardial involvement (9 cases).
Thirdly, the number of patients included
into this study is not still large enough.
Therefore, the conclusions drawn from
our findings should be cautiously ad-
dressed, which needs to be confirmed in
another population with a larger size.

In conclusion, our current study sug-
gested that, of various clinical and
laboratory features of SLE, serositis is
independently associated with serum
CA125 elevation, and serum CA125
can serve as a useful serum marker for
adjuvant diagnosis and monitoring of
serositis in SLE.
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