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Abstract. A man with polycystic kidney disease and a 
history of renal transplantation at the age of 55 years devel‑
oped seronegative rheumatoid arthritis (RA) at the age of 
68 years. Treatment with a biological derivative led to remis‑
sion; however, the patient relapsed 2 years later. After being 
switched to baricitinib, the patient again achieved remission. 
After 2 years, when the patient was aged 72 years, RA recurred, 
and the right native kidney became enlarged due to the pres‑
ence of a large tumor. Surgical nephrectomy was performed, 
and the tumor was classified as renal cell carcinoma (RCC), 
not otherwise specified. The cancer tissue comprised sarco‑
matoid and rhabdoid cells with marked neutrophil infiltration, 
and the tumor cells were positive for interleukin‑6. The 
patient, aged 73 years, experienced a resolution of joint pain 
following surgical intervention; however, they died because of 
systemic metastases ~10 weeks post‑operation. Based on the 
clinical course, the RA‑like lesions and subsequent RCC were 
considered to represent a paraneoplastic syndrome.

Introduction

Renal cell carcinoma (RCC) is occasionally accompanied 
by paraneoplastic syndromes, characterized by the presence 
of extrarenal lesions and symptoms that typically resolve 
following tumor resection. Common manifestations of these 
paraneoplastic syndromes include fever and elevated levels of 

C‑reactive protein (CRP) (1). Arthritis associated with malig‑
nancy may manifest as paraneoplastic polyarthritis, remitting 
seronegative symmetrical synovitis with pitting edema, or 
polymyalgia rheumatica; all these conditions are characterized 
by a lack of efficacy of steroids and symptomatic improvement 
after successful treatment of the malignancy, but detailed 
information on these conditions is still needed (2).

Here, we report the case of a man who presented with 
seronegative but typical rheumatoid arthritis (RA; i.e., 
RA‑like arthritis). The patient had been successfully treated 
with a biological derivative but gradually developed treat‑
ment resistance and was subsequently diagnosed with RCC. 
This case is of interest because, to our knowledge, only a few 
similar reports have been published (3). The aim of this study 
is to highlight the potential association between RCC‑related 
paraneoplastic polyarthritis and IL‑6 production by RCC.

Case report

Case description. We report the case of a 73‑year‑old man who 
died of systemic metastasis of RCC, not otherwise specified, 
with treatment‑resistant fever and polyarthralgia. The patient 
was diagnosed with autosomal dominant polycystic kidney 
disease at 34 years of age after developing lateral abdominal 
pain due to a ureteral stone. At 47 years of age, he started 
continuous ambulatory peritoneal dialysis, which was changed 
to hemodialysis 3 times a week at 52 years of age. At 54 years 
of age, he underwent renal artery embolization according to 
a previously published method (4) to reduce the size of an 
enlarged kidney. At age 55 years, he received a kidney trans‑
plant in China (no donor information is available). Thereafter, 
the size of the left kidney decreased, but the right kidney did 
not decrease much in size and showed cyst‑like dilatation 
of the renal pelvis due to the presence of a ureteral stone; 
however, the patient's symptoms improved after 3 drainage 
procedures, and no further treatment was needed. At the age of 
68 years, the patient developed fever, polyarthritis in the joints 
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of both hands and feet, and elevated CRP (2.4 mg/dl). Tests 
for rheumatoid factor and anti‑cyclic citrullinated peptide anti‑
body were negative, and he was diagnosed with seronegative 
RA and started on adalimumab. Adalimumab was effective, 
and the patient's arthralgia and fever subsided; therefore, the 
treatment was continued. At the age of 70 years, the arthralgia 
worsened again, and the patient was switched to baricitinib. At 
72 years of age, the cyst‑like lesions in the right kidney again 
increased in size, and drainage was performed (Figs. 1 and 2). 
Cytological analysis of the fluid content did not reveal any 
malignancy. Nevertheless, the patient was admitted for the 
resection of the enlarged right kidney.

Immediately after transplantation, treatment commenced 
with prednisolone (5 mg), tacrolimus (3 mg), and mycophe‑
nolate mofetil (1,500 mg). After 3 years, prednisolone was 
discontinued due to a favorable response to treatment, while the 
tacrolimus dose was increased to 4 mg, and the mycophenolate 
mofetil dose was reduced to 750 mg. This treatment regimen 
was then maintained. Over the 17 years following renal trans‑
plantation, the peripheral blood lymphocyte count remained 
within the range of 1,020‑1,500/4,800‑5,600/µl. However, 
three months prior to the current admission, there was a notable 
decrease in the lymphocyte count to 812‑913/5,800‑8,300/µl.

On admission, the patient was 168 cm tall and weighed 
54  kg. His blood pressure was 117/74  mmHg (with no 
administration of antihypertensive medication), and his body 
temperature was 37.6˚C. No heart murmur was heard, and no 
edema was observed. The laboratory findings were as follows: 
Red blood cell count, 470x104/µl (reticulocyte,  1.22%); 
hemoglobin, 12.0  g/dl; white blood cell count, 8,300/µl 
(segment, 83%; lymphocyte, 10.3%); total protein, 6.3 g/dl; 
albumin, 2.8 g/dl; serum urea nitrogen, 14 mg/dl; serum creati‑
nine, 0.86 mg/dl; HbA1c, 6.0%; erythrocyte sedimentation rate, 
60 mm/h; CRP, 3.05 mg/dl; total complement activity (assessed 
as CH50), 44 U/ml (reference range, >30 U/ml); complement 3, 
104 mg/dl (reference range, 86‑160 mg/dl); complement 4, 
32 mg/dl (reference range, 17‑45 mg/dl); immunoglobulin 
(Ig) G, 1,189 mg/dl (reference range, 861‑1,747 mg/dl); IgA, 
308 mg/dl (reference range, 110‑410 mg/dl); and IgM, 76 mg/dl 
(reference range, 52‑270 mg/dl). Tests for rheumatoid factor 
and anti‑cyclic citrullinated peptide antibody were nega‑
tive, and immunological tests were negative for anti‑nuclear 
antibody, anti‑neutrophil cytoplasmic antibody (MPO/PR3), 
and other major autoantibodies. The erythropoietin level was 
32.9 mIU/ml (normal; 4.2‑23.7 mIU/ml).

Pathological findings in the resected kidney. The resected 
right native kidney measured 22.5x16.8x11.7 cm in size and 
weighed 2,300 g. Most of the renal parenchyma was occupied 
by an invasive tumor measuring 15.9x7.6 cm in diameter. The 
tumor extended into the renal vein to form a tumor embolus. 
The cut surface of the tumor was massively necrotic and dark 
brown in color (Fig. 3A).

Histologically, there was infiltrative proliferation of poorly 
connected, highly pleomorphic tumor cells with marked 
necrosis. The cell nuclei were large and irregular, ranging from 
dark‑toned nuclei to nuclei with intranuclear pseudoinclu‑
sions. The tumor cells were large, with ubiquitous nuclei and 
abundant acidophilic cytoplasm. These findings corresponded 
to a rhabdoid change, a term used because the cells resemble 

those found during rhabdogenesis. Neutrophils were observed 
inside the tumor cells, a finding referred to as emperipolesis 
(Fig. 3B). A neutrophilic infiltrate was observed around the 
tumor cells (Fig. 3C). No components were suggestive of an 
underlying histological type of RCC.

Immunohistochemically, the tumor cells were focally 
positive for cytokeratin 7, an α‑methylacyl‑CoA racemase; 
positive for cytokeratin AE1/AE3, cathepsin K, transcription 
factor E3 (TFE3), PAX8, and fumarate hydratase; and nega‑
tive for carbonic anhydrase 9, anaplastic lymphoma kinase, 
and S‑(2‑succino)‑cysteine. Furthermore, the tumor cells were 
weakly positive for IL‑6 (Fig. 3D). Although TFE3‑rearranged 
RCC was suspected, break‑apart fluorescent in situ hybridiza‑
tion did not reveal a rearrangement of the TFE3 gene. Based on 
these findings, the tumor was classified as RCC, not otherwise 
specified.

Clinical course. The patient's fever and arthralgia tempo‑
rarily remitted after the operation. However, 2 months later, 
they returned, and systemic metastases of RCC developed, 
along with increasing pleural effusions. The CRP level was 
6.17 mg/dl, the white blood cell count was 22,800/µl (segment, 
86%), and the serum IL‑6 level was 83.9  pg/ml (normal 
value, <7.0). Treatment with nivolumab was initiated but had 
little effect, and the patient died 2 weeks later (Fig. 1).

Discussion

We encountered a patient who developed seronegative RA 
13  years after renal transplantation, followed by RCC, not 
otherwise specified, 5 years later. At the same time, as the RCC 
progressed, the CRP level increased, and the arthralgia worsened 
markedly. Furthermore, neutrophil infiltration and positive find‑
ings for IL‑6 were also observed in the removed native RCC tissue, 
confirming the coexistence of IL‑6‑related rheumatoid‑like 
symptoms and RCC. We therefore reviewed previous reports on 
renal carcinoma and associated paraneoplastic syndrome.

Figure 1. Clinical course. Abd., abdominal; Aug., August; CRP, C‑reactive 
protein; CT, computed tomography; Dec., December; Lt.,  left; Nov., 
November; Oct., October; Rt., right; Sep., September; y.o., years old.
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Figure 3. Pathological findings in the resected kidney. (A) Split section of the right kidney showing the tumor (arrow). (B) Large tumor cell (circle) with 
ubiquitous nuclei and abundant acidophilic cytoplasm and neutrophil‑engaged tumor cells (arrow) (H&E stain; original magnification, x400). (C) Neutrophilic 
infiltration around the tumor cells (arrow). (D) Tumor cells are positive for IL‑6 (original magnification, x40). H&E, hematoxylin and eosin; IL‑6, interleukin‑6.

Figure 2. Imaging findings. (A) Transverse computed tomography image and (B) coronal computed tomography image of the right kidney (arrow) and left 
kidney (arrowhead). Swelling of the right kidney is seen (arrow). (C) Transverse magnetic resonance image and (D) coronalmagnetic resonance image (both 
T2‑weighted) showing the tumor (arrow) and cyst (arrowhead).
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The involvement of IL‑6 in the paraneoplastic syndrome of 
RCC has been demonstrated by IL‑6 staining in RCC tissue and 
elevated serum IL‑6 (5,6). However, in a case report, IL‑6 was 
not detected in RCC tissue, and a relationship between IL‑6 
and the paraneoplastic syndrome of RCC was not proven (7). 
The hypothesis that IL‑6 is involved in the pathogenesis of 
RA is supported by the fact that IL‑6 and tumor necrosis 
factor preparations suppress the progression of RA (8). In past 
reports, various histological types of renal carcinoma were 
suggested to be associated with paraneoplastic syndrome, and 
no association was demonstrated for a specific histological 
type (9,10); however, our case indicates that RCC, not other‑
wise specified, is one type of paraneoplastic syndrome.

The association of immunodeficiency and the appear‑
ance of tumors has been shown for other tumors, most often 
in HIV (11) For immunocompromised states and malignant 
tumors, the report by Grulich et al (12) is useful. They report 
that the most important risk factor for malignancy is an immu‑
nocompromised state, such as that seen in HIV (13).

Immunosuppressive drugs used in transplantation, 
including mycophenolate mofetil, have been shown to reduce 
T lymphocyte counts, resulting in immunosuppression and 
potentially contributing to tumor development  (14). This 
finding suggests that the rapid progression of RCC may be 
linked to the excessive effect of immunosuppression induced 
by immunosuppressive drugs. In our patient, a rapid decrease 
in lymphocyte count was observed three months before the 
current hospitalization. It has been reported that, despite 
long‑term treatment with standard immunomodulatory drugs 
in patients with autoimmune diseases such as systemic lupus 
erythematosus and RA, an inflammatory state may persist, as 
evidenced by elevated MCP‑1 levels. This persistent inflamma‑
tory state could contribute to tumor development. Considering 
the onset and clinical course of lymphopenia, we believe that 
the decrease in lymphocyte count in this patient is associated 
with RCC, rather than being caused by lymphopenia as a 
hematologic disorder or immunodeficiency.

Numerous reports have documented the occurrence of 
renal carcinomas in the native kidneys of renal transplant 
recipients. Typically, these tumors manifest as low‑stage, 
low‑grade lesions with a favorable prognosis (15). However, 
there have also been reports of renal carcinomas with a 
poor prognosis  (16,17). Furthermore, in addition to renal 
carcinoma, transplant lymphoproliferative disorders have 
been reported (18). Nevertheless, our case represents the first 
documented instance of renal carcinoma following renal 
transplantation accompanied by a related rheumatoid‑like 
paraneoplastic syndrome.

This study has several limitations. A bone marrow 
examination was not conducted because the patient rapidly 
deteriorated to a fatal state within a few days of hospitalization. 
Furthermore, although the erythropoietin level on admission is 
shown above, it was not measured repeatedly since erythro‑
poietin evaluation is not a routine method for assessing kidney 
damage in Japan.

In conclusion, we encountered a case of seronegative RA 
after renal transplantation, followed by later development of 
RCC. Positive staining for IL‑6 and neutrophil infiltration were 
also observed in the RCC tissue, suggesting a paraneoplastic 
syndrome with RCC and RA‑like symptoms.
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