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Abstract:

We herein describe an 82-year-old patient who presented with proteinuria and systemic edema. He was di-
agnosed with minimal change disease (MCD) and was found to have stage III pancreatic cancer. He could
not undergo surgical resection due to invasion to the celiac artery and he was thus treated with chemotherapy.
After a month of chemotherapy, his proteinuria improved to a normal level. After two months of chemother-
apy, computed tomography indicated a partial response to the therapy. MCD can occur as paraneoplastic syn-
drome in patients with malignant disease, and chemotherapy can be effective for MCD associated with para-

neoplastic syndrome.
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Introduction

In adults, minimal change disease (MCD) represents ap-
proximately 10-15% of patients with idiopathic nephrotic
syndrome (1, 2). Secondary MCD is associated with neopla-
sia, drug use (e.g., non-steroidal anti-inflammatory drugs),
infections, and atopy superimposed on another renal dis-
eases. However, MCD is an uncommon occurrence associ-
ated with malignant tumors (3). Lymphoma are among the
most frequently reported neoplastic processes associated
with MCD (3), and a few solid tumors with MCD have
been reported, especially with thymoma, renal cell carci-
noma, colorectal carcinoma, and lung carcinoma (4). How-
ever, only two cases of pancreatic cancer (PC) associated
with MCD have been previously reported (5, 6).

The complications of nephrotic syndrome include in-
creased susceptibility to infections due to urinary loss of im-
munoglobulins, an increased frequency of thromboembolic
events due to urinary loss of antithrombotic factors, and in-

creased frequency of acute kidney injury (7-11). The prog-
nosis for secondary MCD is generally favorable because the
remission rate for prednisolone in MCD is high and the re-
lapse rate is low (10, 12). However, when MCD is secon-
dary to paraneoplastic syndrome, the relapse rate for predni-
solone in MCD is high (13). The relationship between the
treatment of the malignant lesion and the prognosis of MCD
has been reported; for example, Hodgkin’s disease associ-
ated with MCD that is refractory to chemotherapy has very
adverse prognoses (3), and mesotheliomas with MCD are
associated with a poor prognoses (14). Therefore, aggressive
therapy for cancer is preferable in patients with cancer-
associated MCD. However, there have beenfew reports about
the treatment for MCD associated with PC. We herein report
a rare case of MCD associated with PC that was effectively
treated with chemotherapy for both PC and MCD.

Case Report

An 82-year-old man presented with a 2-month history of
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Figure 1.

CT findings on admission. (a, b) Computed tomography on admission revealed a pancre-

atic tumor (red arrow) which invaded the celiac and common hepatic arteries.

upper abdominal pain and a 2-week history of bilateral
lower limb edema. He had a history of hyperuricemia, and
he had received allopurinol treatment. He had no history of
smoking. Computed tomography (CT) revealed a pancreatic
tumor measuring 3 cm in diameter which had invaded the
celiac artery (Fig. la, b). Among the serum tumor markers,
carbohydrate antigen 19-9, Duke pancreatic monoclonal an-
tigen type 2 (DUPAN-2), and s-pancreas antigen-1 (SPan-1)
were elevated to 772 U/mL (normal range: <37 U/mL),
1,600 or more U/mL (normal range: <150 U/mL) and 824
U/mL (normal range: <30 U/mL), respectively; carcinoem-
bryonic antigen was within the normal limits. Tests for
hepatitis B virus surface antigens and for antibodies to hepa-
titis C virus were negative. The following laboratory tests
were normal level: Immunoglobulins IgG, IgA, and IgM;
complement proteins C3 and C4; antinuclear antibody; rheu-
matoid factor; and antineutrophil cytoplasmic antibodies. Se-
rum protein electrophoresis was normal. Serum creatinine
was 1.05 mg/dL. A urine protein-to-creatinine ratio was
high: 6.94 g/gCr (per gram of creatinine) and a 24-hour
urine specimen contained 7.46 g of protein. The urine pro-
tein selectivity index was low (0.08). He was found to have
a reduced serum albumin level of 2.9 g/dL and total protein
level of 5.7 g/dL. The total cholesterol level was normal.
Renal ultrasonography showed no abnormal findings. (Ta-
ble 1)

We performed a renal biopsy and endoscopic ultrasound-
guided fine needle aspiration (EUS-FNA) for a pancreatic
tumor (Fig. 2). The specimen obtained by EUS-FNA re-
vealed a well-differentiated adenocarcinoma (Fig. 3). Renal
biopsy specimens showed minor glomerular abnormalities
on light microscopy (Fig. 4a, b) and negative staining on
immunofluorescence microscopy against IgG, IgA, IgM, and
carbohydrate antigen 19-9. Electron microscopy showed dif-
fuse foot process effacement without electron-dense deposits
(Fig. 4c). Therefore, he was diagnosed with pancreatic can-
cer and nephrotic syndrome due to MCD. The patient was
classified as stage III (T4ANOMO) in accordance with the Un-

ion for International Cancer Control 7th edition.

He was started on angiotensin receptor blocker (ARB);
however, ARB treatment was interrupted after one month
due to a low blood pressure and totter. In the ARB period,
proteinuria remained at a high level with the urine protein-
to-creatinine ratio fluctuating from 6.94 to 2.02 to 8.94 to
3.89 g/gCr. After a second opinion, he was started on defini-
with  chemotherapy (gemcitabine+nab-
paclitaxel: GnP) (gemcitabine 1,800 mg; nab-paclitaxel 226
mg). Just before the start of GnP treatment, the serum cre-
atinine was 1.89 mg/dL, serum albumin was 1.7 g/dL, and
the urine protein-to-creatinine ratio was 3.89 g/gCr. He was
not administered steroids, except for the small amount of
dexamethasone (6.6 mg per dose, three times per month) in-
cluded in the GnP regimen, or any other immunosuppressive
agents. His proteinuria improved to the normal level one
month after the start of chemotherapy. Because of grade 3
neutropenia based on the common terminology criteria for
adverse events version 4.0 (CTCAE ver. 4.0), he required a
dose reduction of the GnP therapy (gemcitabine 1,400 mg;
nab-paclitaxel 174 mg) during cycles 2 to 5. Because of ex-
ertional dyspnea and peripheral neuropathy, he required a
two-dose reduction of the GnP therapy (gemcitabine 1,100
mg; nab-paclitaxel 135 mg) during cycles 6 and 7. A
follow-up CT performed 2 months after the start of GnP
therapy showed a partial response. A follow-up CT per-
formed 6 months after the start of GnP therapy (Fig. 5)
showed no further change. The serum level of carbohydrate
antigen 19-9 decreased to near-normal levels by 5 months
(Fig. 6). However, due to advanced general fatigue, we
changed the GnP therapy to chemoradiotherapy [tegafur/gi-
meracil/oteracil (S-1) + radiation at 50.4 Gy in 28 fractions]
(S-1 120 mg). A follow-up CT performed after the comple-
tion of chemoradiotherapy showed stable disease (Fig. 7).
He was then started on S-1 monotherapy with a two-dose
reduction (S-1 80 mg) due to general fatigue and appetite
loss. A follow-up CT performed 6 months after the start of
S-1 monotherapy showed stable disease (Fig. 8). At 20

tive treatment
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Table 1. Blood Test and Urinalysis.

WBC 4,700 /uL
Hb 13.0 g/dL
Ht 37.6 %
MCV 91.0 fL
PLT 162,000 /uL
PT-INR 1.00

APTT 302 s
T-BIL 0.3 mg/dL
AST 28 U/L
ALT 15 U/L
LDH 211 U/L
YGTP 15 U/L
ALP 29 UL
TP 5.7 g/ldL
ALB 2.9 g/dL
T-chol 196 mg/dL
HbAlc 5.8 %
BUN 16.2 mg/dL
CRE 1.05 mg/dL
Na 139 mEq/L
K 4.3 mEq/L
Cl 105 mEq/L
Ca 8.5 mg/dL
CRP 0.023 mg/dL
CA19-9 772 U/mL
DUPAN-2 >1,600 U/mL
SPan-1 824 U/mL
CEA 4.5 ng/mL
HBs antigens )

HBs antibody )

HCV antibody )

IgG 656 mg/dL
IgA 242 mg/dL
IgM 56 mg/dL
C3 95 mg/dL
C4 25 mg/dL
RF 2.69 U/mL
PR3-ANCA 0.1 U/mL
MPO-ANCA 0.1 U/mL
Serum protein electrophoresis Normal

A urine protein-to-creatinine ratio 6.94 g/gCr
a 24-hour urine specimen 746 g

The urine protein selectivity index 0.08

T-chol: total cholesterol, DUPAN-2: Duke pancreatic mono-
clonal antigen type 2, SPan-1: s-pancreas antigen-1, CA19-9:
carbohydrate antigen 19-9, CEA: carcinoembryonic antigen,
HBs antigens: tests for hepatitis B virus surface antigens, HCV
antibodies: antibodies to hepatitis C virus, Ig: immunoglobu-
lins, C3 and C4: complement proteins C3 and C4, RF: rheuma-
toid factor, ANCA: antineutrophil cytoplasmic antibodies

months after the start of GnP therapy, the patient was in
complete remission for MCD.

Discussion

Glomerular disease in malignancies has been recognized
for decades. Membranous nephropathy is the most common
glomerular pathology. MCD has been associated with Hodg-
kin’s lymphoma as well as other hematological malignan-
cies; however, in two large studies on 1,700 Hodgkin’s dis-
ease patients, only 0.4% of them had MCD (15, 16). MCD
has rarely been associated with carcinomas such as thy-
moma, renal cell carcinoma, colorectal carcinoma, and lung
carcinoma (3, 4). We searched for case reports of minimal
change nephrotic syndrome patients with malignancy
through PubMed using “minimal change nephrotic syn-
drome,” “pancreatic adenocarcinoma,” or “pancreatic cancer”
as queries; only two cases were found (5, 6). The main
characteristics of these patients and our case are shown in
Table 2. The ages of the patients ranged from 67-82 years.
The proteinuria level was in the nephrotic range in all pa-
tients (>3.5 g/day or urine test 4+). The creatinine level was
high in our patient, but the other cases had no records. Al-
though our patient received chemotherapy, others received
no treatment for the malignant tumor. One case was admin-
istered a corticosteroid for MCD (5). Although the progno-
ses of pancreatic cancer with MCD were unclear in the pre-
vious reports, a long-term survival was obtained in our case
using chemotherapy and chemoradiotherapy.

Acute renal failure in the setting of MCD has been well
described. In one study, it occurred in 25% of adult MCD
patients and 4% of cases that required dialysis (10). In our
case, the serum creatinine level was elevated at 1.89 mg/dL
before the start of the GnP treatment, and it normalized dur-
ing the therapy for the malignant tumor.

Nakayama et al. suggested the possible role of the inflam-
matory cytokines such as tumor necrosis factor-o. in MCD
preceding Hodgkin lymphoma (17). Inflammatory responses
induced by Th2-related cytokines such as interleukin-13
might be important for development of MCD in patients
with Hodgkin lymphoma (18). Although the cause of MCD
with solid tumors has not yet been identified, cytokines,
chemokines, other related factors produced by tumor cells,
and general inflammation caused by tumors may be impli-
cated (14).

A diagnosis of paraneoplastic nephrotic syndrome can be
considered if the following criteria are present: 1) no evi-
dence of any other etiology, 2) nephrotic syndrome develops
6 months before or after a cancer diagnosis, 3) cancer treat-
ment is associated with a decrease in proteinuria, and 4)
cancer relapse is associated with an increase in protein-
uria (19). Since the first three criteria were fulfilled in our
patient, we considered that the MCD was therefore related
to PC.

The currently accepted treatment of MCD in adults is
prednisolone at 1 mg/kg per day for 16 weeks (10). The re-
mission rate is 80-90%, and immunosuppressive agents such
as cyclophosphamide, cyclosporine, or tacrolimus are rarely
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Figure 2. Endoscopic ultrasound. (a, b) A pancreatic tumor (red arrowhead) is observed to have

invaded the superior mesenteric vein (yellow arrowhead) and common hepatic artery (orange arrow-

head). (c¢) Endoscopic ultrasound-guided fine needle aspiration with aspiration needle via the gastric

wall (green arrowhead).

Figure 3. Pathology of pancreatic cancer (x400). Normal
pancreatic duct cells (blue arrow), Adenocarcinoma cells (red
arrow).

necessary (12). However, when MCD is secondary to a
paraneoplastic syndrome, the treatment of neoplasia should
be considered (20). Kofman et al. reported that 18 of 13,992
cases of non-Hodgkin lymphoma showed MCD, and that re-
lapse of MCD occurred more frequently in patients treated
only by steroids (77.8%) than those receiving combined
therapy with steroids and other chemotherapeutic agents
(25%) (13). Just before GnP, the urine protein-to-creatinine
ratio was 3.89 g/gCr in our case. The prognosis of MCD as-
sociated with neoplasia was poor. Moreover, for the remis-
sion of MCD with steroid treatment without chemotherapy,
the relapse rate is high (3, 14). Thus, it was considered that
the complete remission of MCD was difficult, regardless of
chemotherapy. Since the effects of steroids may be insuffi-
cient (13), we considered that chemotherapy was more im-
portant than steroid therapy for MCD associated with a ma-
lignant tumor. Moreover, diuretics improved the bilateral
lower limb edema in our case. Thus, chemotherapy was ad-
ministered first, but steroids were planned to be introduced
if the improvement of nephrotic syndrome was poor. In our

case, since the GnP was effective for nephrotic syndrome,
steroids were therefore not administered.

The criteria considered as remission are as follows: reso-
lution of edema, normalization of serum albumin (3.5 g/
dL), and marked reduction in proteinuria. In adults, a com-
plete remission is less than 0.3 g/day proteinuria, and a par-
tial remission is less than 3.5 g/day proteinuria and a 50%
reduction (21). To achieve proteinuria reduction normally re-
quires several months of treatment in adults. In idiopathic
MCD, the probability of remission is approximately 30% af-
ter 4 weeks and 80% after 16 weeks of steroid ther-
apy (10, 22, 23). The criterion considered as relapse in
adults is the recurrence of massive proteinuria (3.5 g/
day) (21). In our case, a partial remission was achieved after
2 weeks of GnP therapy, and a complete remission was
achieved after 5 weeks. Although the GnP regimen included
a small amount of dexamethasone, it was very low com-
pared to an MCD therapeutic dose. In addition, even though
relapse of MCD occurred in 77.8% in patients with malig-
nant diseases treated only by steroid (13), there was no re-
lapse of MCD after switching to the TS-1 regimen in which
steroids were not included in our case. Therefore, we con-
sidered that the GnP therapy was effective for both the pan-
creatic cancer and for the MCD.

In summary, we herein presented a rare case of MCD as-
sociated with pancreatic cancer treated with GnP therapy.
Since the prognosis of MCD associated with a malignant tu-
mor is a poor outcome in cases in which the therapy for the
malignant tumor is not effective, it is considered that aggres-
sive therapy for the malignant tumor is preferable in patients
with malignancy-associated MCD.

The patient gave her informed consent for inclusion in the
study.

The authors state that they have no Conflict of Interest (COI).
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Figure 4. Pathology of the renal biopsy. (a) PAS staining (b) PAM staining (x400). A renal biopsy
shows a minor glomerular abnormality on light microscopy. (¢) Electron microscopy (x5,000) shows
diffuse foot process effacement without any electron dense deposits (red arrow). PAM: periodic acid-
methenamine silver, PAS: periodic acid-Schiff

Figure 5. Computed tomography 6 months after the start of GnP. (a, b) pancreatic cancer (red ar-
rowhead). GnP: gemcitabine+nab-paclitaxel

CA19-9 Proteinuria
(U/mL) (g/gCr)

S-1
_ Radiation

CA19-9 —e—proteinuria

months

Figure 6. Changes in proteinuria and CA19-9. The yellow line shows the proteinuria level. ARB
was not effective. However, it normalized one month after GnP. The red line shows the CA19-9 level.
It decreased accompanied by proteinuria. ARB: angiotensin receptor blocker, CA19-9: carbohydrate
antigen 19-9, GnP: gemcitabine+nab-paclitaxel, S-1: tegafur/gimeracil/oteracil
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Figure 7. Computed tomography 2 months after switch of S-1+radiation therapy. (a, b) pancreatic
cancer (red arrowhead). S-1: tegafur/gimeracil/oteracil

Figure 8. Computed tomography 6 months after switch of S-1. (a, b) pancreatic cancer (red arrow-

head). S-1: tegafur/gimeracil/oteracil

Table 2. The Characteristics of the Patients with Minimal Change Disease (MCD) Associated with Pancreatic Cancer.

Evaluate N .
.. Therapy Proteinuria Prognosis
Creatinine S . the
Reference Age/ level Proteinuria  malignat ~ Therapy for for response to after course of  (from adverse
(g/day) tumor MCD malignant treatment MCD MCD event
(mg/dL) tumor treatment (g/day) diagnosis)
for tumor glday &
our case 82/ 1.89 6.94 Pancreatic X chemo- effective 0.01 no survived
M carcinoma therapy recurrent (24 mo)
[5] 67/ NR >3.5 Pancreatic Prednizolone X NR <0.15 NR died infection
M carcinoma (8 mo)  (pneumonia,
liver
abscess)
[6] 68/ NR NR (urine  Pancreatic X X NR NR NR died
M test 4+) carcinoma, (3 days)
Thymoma

NR: no record, M: man, mo: month
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