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Cancer Antigen 125 and Nephrotic Syndrome

Edwin Rolando Castillo Velarde

Abstract

Background: Cancer antigen 125 (CA-125) serves as a nonspecific
test for the diagnosis of several pathologic conditions involving a
compromised mesothelium resulting from inflammatory processes.
This investigation reports the association of CA-125 with severe ne-
phrotic syndrome caused by primary glomerulopathy, which often
coexists with inflammation.

Methods: CA-125 levels, clinical data and isolated ultrafiltration ther-
apy were assessed with severe nephrotic syndrome. Nineteen patients
were recruited with nephrotic syndrome and primary glomerulopathy.
Of these, seven patients had criteria for severe nephrotic syndrome
which was defined as including all three of the following criteria: 1)
proteinuria > 8 g/24 h; 2) the presence of anasarca; and 3) creatinine
> 1.2 mg/dL. The nonparametric Spearman Rho and Kruskal-Wallis
tests were used to assess these correlations.

Results: There was an increase in CA-125 levels in 85% of the pa-
tients with nephrotic syndrome. The patients defined as having severe
nephrotic syndrome showed a median CA-125 value of 1,501 U/mL (P
<0.001), with levels up to 90-fold greater than normal during the ini-
tial assessment. CA-125 > 700 U/mL was associated with 100% sensi-
tivity and 91% specificity for severe nephrotic syndrome (P < 0.001).

Conclusions: CA-125 test is associated quantitatively with the sever-
ity of nephrotic syndrome.
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Introduction

Cancer antigen 125 (CA-125) is a glycoprotein of 200 kDa
(normal value < 35 U/mL) that is normally expressed in coe-
lomic epithelium during fetal development, which is a tissue
that later lines the corporal cavities [1]. CA-125 has been used
as a marker in non-mucinous epithelial ovarian cancer and to
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monitor response to treatment. However, elevated CA-125 has
also been observed in other conditions [1-9].

An increase in CA-125 levels is associated with ascites [ 10,
11]; however, there is no correlation between distention of the
peritoneal cavity and the elevation of CA-125, for example in
patients with continuous ambulatory peritoneal dialysis, and
thus continuous infusion in the peritoneal cavity [7, 12]. Thus,
an increase in the CA-125 levels is thought to be associated
with inflammatory processesand and may be mediated by pro-
inflammatory cytokines such as IL-1f, IL-6, and IL-8, which are
produced by mesothelial cells [13-15]. Glomerulopathy in ne-
phrotic syndrome has important inflammatory mechanisms and
CA-125 has been reported associated [11], but not with severity.

Materials and Methods

The data were extracted from inpatients of the Nephrology
Service of the Guillermo Almenara Hospital in Peru, from Au-
gust 2007 to February 2009. A total of 19 patients were recruit-
ed. The inclusion criteria were as follows: nephrotic syndrome,
ages between 16 and 85 years, and primary glomerulopathy
by renal biopsy. The exclusion criteria were as follows: car-
cinoma of any etiology, utero-adnexal pathology, pregnancy,
cirrhosis, portal hypertension, pulmonary and extrapulmonary
tuberculosis, decompensated heart failure, and HIV. The se-
vere nephrotic syndrome was defined by the following three
criteria: 1) nephrotic range proteinuria > 8 g/24 h; 2) the pres-
ence of anasarca, including generalized edema and cavities;
and 3) creatinine value > 1.2 mg/dL.

At admission, all the included patients were assessed for
these variables: ascites, sex, urine volume, edema, serum CA-
125, albumin, proteinuria/24 h, triglycerides, cholesterol, cre-
atinine, and urea. All patients with CA-125 > 35 U/mL were
followed with regular monthly checkups (Elecsys CA125 kit,
Roche). This monitoring was discontinued once their CA-125
levels returned to normal. The presence of ascites was assessed
by ultrasound or tomographic imaging parameters. We assessed
the relationship between CA-125, clinical data, nephrotic syn-
drome, severe nephrotic syndrome and isolated ultrafiltration
therapy. Statistical analysis used the Spearman Rho test and
Kruskal-Wallis test. Informed consent was obtained from all
individual participants included in the study.

Results

In total, 88% of the population was between 40 and 69 years old.
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Table 1. Clinical Parameters, Histopathology, and Laboratory Variables (Media) in Nephrotic Syndrome and CA-125

Variable At admission CA 125 IQR P Correlation
(n=19) (U/mL) (median) (interquartile range) coefficient

Age (years) 45 - - NS

Gender
Male 13 578 54 -1,382 0.726
Female 6 202 39 -1,385

Urine output
Normal 7 45 34-203 0.004
Oliguria 12 797 411 - 1,561
Anuria 0

Edema 17 578 59-1,382 0.063

Ascites 7 1,501 727-1,779 0.001

Laboratory
Albumin (g/dL) 1.9 <0.001 -0.8
Total Cholesterol (mg/dL) 460 0.001 0.6
Triglyceride (mg/dL) 449 0.207 0.3
Creatinine (mg/dL) 2.36 0.012 0.5
Urea (mg/dL) 79 0.256 0.2
Proteinuria (mg/24 h) 12,412 0.314 0.2
VSG (mm/h) 100 0.34 0.3

The most frequently observed form of glomerulopathy was focal tion therapy.

segmental glomerulosclerosis, which was associated with a me-
dian CA-125 value of 719 U/mL (P = 0.052). Of the 19 patients
included, 15 (84%) had elevated levels of CA-125. At admis-
sion, there was a correlation between CA-125 level and ascites
(P=0.001), with a median of 1,500 U/mL. The level of plasma
albumin showed a significant negative correlation with CA-125
(P <0.001) at admission and at follow-up (Table 1). The pres-
ence of proteinuria was not significant at admission or during
follow-up associated to CA-125 (correlation of 0.2) (P = 0.05).

Of the 19 patients with nephrotic syndrome, seven patients
had severe criteria with a median CA-125 level of 1,501 U/
mL (interquartile range (IQR): 727 - 1,779). The remaining
patients had an average CA-125 level of 59 U/mL (IQR: 35
- 329). Of the seven patients showing severity, five had the fo-
cal segmental glomerulosclerosis form and two had the mem-
branous form.The correlation between severity and CA-125
was highly significant (P < 0.001). CA-125 levels of 700 U/
mL predicted severe nephrotic syndrome with a sensitivity of
100% and a specificity of 91%. The highest value of CA-125
observed in association with nephrotic syndrome was 3,121 U/
mL, which is 90 times the normal value.

A CA-125 level of 700 U/mL showed a positive predictive
value of 87% and a negative predictive value of 100% for se-
vere nephrotic syndrome. In patients who underwent isolated
ultrafiltration therapy, there was a high correlation between a
CA-125 value over 700 U/mL and indication for this therapy at
the time of admission (P <0.001). In total, 85% of the patients
with severe nephrotic syndrome underwent isolated ultrafiltra-
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In the follow-up, the observation period was extended to
10 months, during which time a continuous decrease in the
value of CA-125 was observed (Fig. 1).

Discussion

Most patients with nephrotic syndrome had elevated levels of
CA-125. There was a correlation between the level of CA-125
and ascites; however, many patients with nephrotic syndrome
have ascites, but not all has an exponential increase of CA-125,
so this peak probably is correlated with inflammatory mecha-
nism by the following reasons: 1) In patients with continuous
ambulatory peritoneal dialysis, there is no correlation between
distention of the peritoneal cavity and the elevation of CA-125
[13]; 2) The levels of CA-125 decreased with time by lower
mesothelial turn-over and the absence of pro-inflammatory cy-
tokines [15]. An increase in the CA-125 levels is thought to be
associated with inflammatory processes, such as pelvic disease
or endometriosis, and may be mediated by pro-inflammatory
cytokines produced by mesothelial cells [13-15]. The primary
glomerulopathy has relevant inflammatory mechanisms and
is accord to clinical severity. In conclusion, this marker is as-
sociated quantitatively with the inflammatory process of glo-
merulopathy with severe nephrotic syndrome. In the clinical
practice, there are unspecific tests to many diseases with a pre-
dictive level like C-reactive protein, but in this case, there is a
mesothelial inflammation mechanism.
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Figure 1. Follow-up of patients with nephrotic syndrome and a level of CA-125 = 35 U/mL at admission and during the period of
study. The level was checked once a month, which was discontinued once a normal value of CA-125 (< 35 U/mL) was reached.

None of the patients who were indicated for isolated ul-
trafiltration therapy had CA-125 levels < 700 U/mL, so their
association with severity is clear; however, it is necessary to
increase the number of patients in future reports.
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