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Abstract

Coexistence of nephrotic syndrome and neoplasm is rarely observed in children. We report the diagnostic and therapeutic
problems of a 16-year-old female with nephrotic syndrome, ovarian tumor, and increased levels of tumor markers. She
was suspected to have paraneoplastic nephrotic syndrome. After ovarian tumor resection, the nephrotic syndrome
remission was not observed, while increased tumor marker levels were noted. The patient’s final diagnosis was nephrotic
syndrome in the course of primary mesangial proliferative glomerulonephritis. In conclusion, nephrotic syndrome in a
patient with neoplasia might occur in the course of the primary and nonparaneoplastic glomerulopathy. Elevated serum
tumor markers in patients with nephrotic syndrome might be nonspecific because of the stimulation of their production by
peritoneal mesothelium, due to transudation to body cavities, that is, ascites.
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INTRODUCTION

Coexistence of nephrotic syndrome (NS) and neoplasm
is rarely observed in children.’ In differential diagnosis of
NS, paraneoplastic nephrotic syndrome (PNS) is con-
sidered in the case of coincidence of typical symptoms of
NS and increased levels of tumor markers in body fluids.
The diagnostic criteria of paraneoplastic glomerulopathy
include clinical and histological remission of NS after
tumor resection or after chemotherapy, renal relapse
associated with recurrence of the neoplasia, and state-
ment of pathophysiological connection between the two
diseases.”? The causal association between cancer and
PNS is suggested when nephrotic proteinuria appears 6
months before or after the diagnosis of cancer.

A 16-year-old female presented a diagnostic dilemma.
She was suspected to have PNS; however, her final diag-
nosis was NS in the course of primary mesangial prolif-
erative glomerulonephritis and mature ovarian teratoma.

CASE REPORT

A 16-year-old female was admitted to the hospital due to
deterioration of general condition, abdominal disten-
sion, ankle edema, and swollen eyelids. Her past medical

history ‘was unremarkable. The family history was also
insignificant. The patient’s physical development was nor-
mal. Her height and weight were 167 cm (75th percentile)
and 60 kg (75th percentile), respectively. The patient had
Tanner stage 5 pubertal characteristics and typical men-
struation. Laboratory results showed the following: serum
albumin 2.2 g/dL, cholesterol 390 mg/dL., C-reactive pro-
tein 0.19 mg/L, creatinine 0.65 mg/dL, and daily protei-
nuria 5.07 g; serum urea, electrolytes, blood count, and
urine sedimentation were normal. Serum complement
concentration (C3,C4), antinuclear antibody titer, and
neutrophil cytoplasmic antibody titer were within the nor-
mal range. Urine culture was negative. The abdominal
ultrasound revealed normal kidneys and the right ovarian
cyst. Steroid therapy (prednisone 60 mg/day) was
initiated. Additionally, symptomatic treatment was insti-
tuted, including diuretics (spironolactone and hydro-
chlorothiazide), proton pump inhibitor, and calcium
carbonate. The patient was maintained on oral steroid
therapy (60 mg/day). The NS partial remission was
achieved within 16 days as manifested by selected lab
test results: serum albumin 2.9 g/dL, protein 5.1 g/dL,
cholesterol 260 mg/dL, and 24-h urine protein 0.3 g.
Eighteen days after admission, the patient was discharged
from the hospital but reported diarrhea and deterioration
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of her general condition at home. After 1 week, the patient
was readmitted with minor edema of eyelids and lower
extremities. Laboratory results revealed the following:
serum albumin 2.3 g/dL, protein 4.6 g/dL, cholesterol
548 mg/dL, and 24-h urine protein 2.55 g. Despite med-
ical treatment with oral prednisone (60 mg/day) and
pulses of methylprednisolone (i.v. 0.5 g/dose daily for
3 days), the clinical condition of the patient deteriorated.
General edema, ascites, and increase of proteinuria were
noted. Abdominal/pelvic ultrasound revealed cystic struc-
ture with a piecewise thickened wall identified as an ovar-
ian tumor. Serum CA-125 level was 69 U/mL (normal
value: 0-35 U/mL).

The patient was transferred to the surgical clinic,
where computed tomography (CT) of the abdomen
and pelvis was carried out. Abdominal CT scan revealed
the presence of significant amounts of free fluid in the
abdominal cavity and pelvis. The cystic structure with
thin, reinforced coronary band and the lateral dimen-
sions of approximately 7.5 x 6.1 cm (cc size of about
6 cm) was localized in the area of right ovarian adnexa.
The cystic structure was hypodense and contained small
inclusions of calcifications and fat on the left margin. On
the front margin, the pathological lesion was visible (up
to 0.6 cm), which might be the residual ovary. The tumor
modeled rectum, sigmoid colon, and uterus, without
obvious features of invasion (Figure 1). CT scan results
suggested the presence of teratoma originating probably
from the right ovary.

The patient underwent surgery. The right ovary with
the tumor and a small scrap of the right fallopian tube
cyst were removed. A small part of the left ovary was
taken for analysis with normal result. Histopathological
examination of the tumor: maturum teratoma.

After ovarian tumor resection, NS remission was not
observed. Furthermore, edema increased. Laboratory
results showed the following: serum CA-125 173-
200 U/mL, CA-19-9 88.97-100 U/mL (normal value

Figure 1. Ovarian tumor models rectum, sigmoid colon, and
uterus.
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Figure 2. Result of kidney biopsy: mesangial proliferative
glomerulonephritis (prof. Agnieszka Haton, Department of
Pathomorphology, Wroclaw Medical University, Poland).

0-37 U/mL), serum albumin 1.6 g/dL, protein 4.1 g/
dL, cholesterol 742 mg/dL, urea 114 mg/dL, creatinine
1.12 mg/dL, and 24-h urine protein 14.5 g. Intensive
diuresis therapy was necessary. The patient was con-
sulted by hematology, oncology, and gynecology.

During subsequent abdominal and pelvic CT, focal
changes were not identified. However, the thickened
peritoneum and fluid in the peritoneal cavity were
observed. Because of the high suspicion of metastasis to
peritoneum, nuclear magnetic resonance (NMR) was
carried out, which showed no abnormalities. The values
of tumor markers were variable. A kidney biopsy was
performed, and chronic mesangial proliferative glomer-
ulonephritis (MPGN) was diagnosed (Figure 2).
Immunofluorescence  microscopy was  negative.
Cyclosporine A (CsA) therapy was started (200 mg/
day) with gradual reduction in glucocorticoid dose. We
observed regression of proteinuria, the improvement in
serum biochemical parameters typical for NS, and nor-
malization of serum CA-125 and CA-19-9 levels.
Genetic analysis showed no mutation in WT1 gene.
The girl was discharged home in good condition. She
remains under the control of our department. The time
of follow-up after resection of the right ovarian tumoris 8
months and from obtaining complete remission is 5
months. The patient’s general condition is very good.
The results of blood and urine tests and abdominal ultra-
sound are normal. Current treatment: CsA 200 mg/day,
prednisone 5 mg/48 h.

DISCUSSION

NS in children appears mostly in the course of primary
glomerulonephritis. Initially, the clinical picture of the
disease in our patient did not allow us to conclude any
primary or secondary character of glomerulopathy. The
lack of systemic symptoms and good response to gluco-
corticosteroid therapy initially suggested NS in the
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course of primary glomerulopathy. On the other hand,
the return of symptoms typical for NS, secondary resis-
tance to steroids, diagnosis of the right ovarian tumor,
and an increase of CA-125 in serum suggested paraneo-
plastic glomerulopathy.

Changes in the right ovary, followed by the surgical
resection, caused a delay in obtaining renal biopsy, espe-
cially in view of unclear oncological picture (suspicion of
the metastasis to peritoneum, the increase in serum CA-
125 and CA-19-9 levels).

Before the resection of the abnormal right ovary and
histopathological diagnosis, the type of the ovarian tumor
was not obvious. The patient’s age and the regular con-
tours of the tumor suggested its benign character.
However, the presence of solid structures within the
tumor and ascites were typical for the malignant neo-
plasm. Ovarian tumors represent 1% of all childhood
cancers, and mature teratoma is the most common can-
cer among the teenagers.” The benign teratomas are
associated with different paraneoplastic syndromes.
Thus far only one case of PNS in the course of teratoma
has been reported.’ In a 7-year-old girl treated for NS
without complete remission, an abdominal tumor was
revealed after 9 months of therapy. It was resected and
histopathologically recognized as a benign teratoma. The
intraoperative kidney biopsy showed membranous glo-
merulonephritis (MNGN). Ten days after the surgery,
significant decrease of proteinuria was observed and then
full remission of NS.

It is not known how often the secondary glomerulopa-
thies in the course of neoplasms appear. However, it is
known that they occur less often in children than in adults.
They were described mostly in the patients with lympho-
granulomatosis maligna and Hodgkin lymphoma, rhab-
domyosarcoma, leukemia, and lately in the girl with
Sertoli-Leydig ovarian tumor.”> ® The glomerular lesions
revealed by renal biopsy were in 70% of cases typical for
MNGN and in other 30% of cases for submicroscopic
glomerulonephritis and focal segmental glomerulosclero-
sis. However, mesangial proliferation (which was recog-
nized in a kidney biopsy of our patient) has never been
described as a secondary glomerulonephritis in the course
of neoplastic disease. Remission of PNS was described at
various times after the resection of tumors in children,
from 3 to 11 months, which is connected with immuno-
logical dysregulation in the course of neoplastic disease.’

In the described patient, the increase of tumor markers
in serum was observed. The whole clinical picture indi-
cates its nonspecific character. In children, due to the
domination of primary glomerulonephritis, the tumor
markers in serum are rarely tested in the course of the
disease. In our patient, the tests were conducted due to
the presence of the ovarian tumor shown on pelvic ultra-
sound examination. Interpretation of increased serum
CA-125 level was difficult as CA-125 might be produced
by normal epithelia not only by the ovarian cancer cells.
Ascites itself can induce elevation in serum CA-125 level,
as well as CA 19-9.7°

The lack of NS remission and worsening of the patient’s
condition after the removal of the ovarian tumor, coupled
with a very good therapeutic response to CsA as well as the
type of glomerulonephritis, suggests the primary glomer-
ulopathy. In our case, the elevated tumor markers might
be nonspecific because of the stimulation of their produc-
tion by mesothelium of peritoneum due to transudation to
body cavities, that is, ascites.

It must be stressed that the time of follow-up in our
patient is relatively short, thus the interpretation of the
reported case must be rather careful. Currently we are
paying attention to the necessity of considering neoplas-
tic disease as differential diagnosis in adolescents with
NS. On the other hand, the disorders typical for NS such
as ascites, pleural, and pericardial effusions might lead to
nonspecific shifts in serum (elevation of tumor markers).

CONCLUSIONS

While interpreting the elevation of CA-125 and CA19-9
in the serum of NS patient, one must take into considera-
tion the increased production of these glycoproteins by
the mesothelial cells stimulated by the liquid in an
abdominal cavity. NS in a patient with neoplasia might
occur in the course of the primary and nonparaneoplastic
glomerulopathy.
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