
 

 

Case Rep Oncol 2019;12:53–58 

DOI: 10.1159/000493851 
Published online: January 11, 2019 

© 2019 The Author(s) 
Published by S. Karger AG, Basel  
www.karger.com/cro 

This article is licensed under the Creative Commons Attribution-NonCommercial 4.0 

International License (CC BY-NC) (http://www.karger.com/Services/OpenAccessLicense). 

Usage and distribution for commercial purposes requires written permission. 

 

 

           
 

 Nobuhiko Seki, MD, PhD 
Division of Medical Oncology, Department of Internal Medicine 
Teikyo University School of Medicine 
2-11-1, Kaga, Itabashi-ku, Tokyo 173-8606 (Japan) 
E-Mail nseki@med.teikyo-u.ac.jp 
 
  

Case Report 

 

Significance of Earlier Initiation of 
Chemotherapy for Lung Cancer 
Complicated with Primary or 
Secondary Nephrotic Syndrome 
following Its Appropriate 
Differential Diagnosis 

Shuji Otaa    Yoshihide Fujigakib    Yoshifuru Tamurab    Kenichiro Kojimac    

Ryosuke Ochiaia    Terunobu Haruyamaa    Masashi Ishiharaa    

Maika Natsumea    Yoko Fukasawaa    Takahiko Sakamotoa    

Shigeru Tanzawaa    Ryo Usuia    Takeshi Hondaa    Yasuko Ichikawaa    

Kiyotaka Watanabea    Nobuhiko Sekia     

aDivision of Medical Oncology, Department of Internal Medicine, Teikyo University School 

of Medicine, Tokyo, Japan; bDepartment of Internal Medicine, Teikyo University School of 

Medicine, Tokyo, Japan; cDepartment of Nephrology, Ageo Central General Hospital, 

Ageo, Japan 

Keywords 

Lung cancer · Nephrotic syndrome · Chemotherapy 

Abstract 

We encountered a case of primary lung cancer complicated with membranous nephropathy 

as primary nephrotic syndrome. Because treatment approaches vary greatly for primary and 

secondary nephrotic syndrome, a renal biopsy was performed for diagnosis. Much time was 

required to make a definitive diagnosis of primary nephrotic syndrome, as opposed to para-

neoplastic nephrotic syndrome. Consequently, the subsequent chemotherapy was ineffective 

and caused significant toxicity due to reduced performance status (PS) and progression of 
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hypoalbuminemia. Therefore, it is imperative that a diagnosis be made and treatment be initi-

ated without delay before PS declines and hypoalbuminemia progresses. 

 © 2019 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Nephrotic syndrome is known to occur as a part of paraneoplastic syndromes that com-
plicate malignant cancer [1]. Correct diagnosis of nephrotic syndrome is extremely important, 
because treatment approaches for primary versus paraneoplastic nephrotic syndrome are 
very different. However, there is a risk that making a definitive diagnosis may require signifi-
cant amount of time, because renal biopsy is usually performed. In this report, we discuss the 
important issues in the chemotherapy of primary lung cancer complicated with nephrotic syn-
drome. 

Case Report 

The patient was a 75-year-old male who presented with chief complaints of edema in 
lower extremities slowly progressing since three weeks prior, and a 4-kg weight gain. He had 
a 40-pack-year history of smoking. His PS was 1 at the time of admission. Pitting edema was 
observed in both lower legs. Laboratory data at admission included the following values: urine 
protein, 7.1 g/day; serum albumin, 2.2 g/dL; serum total protein, 5.1 g/dL; and serum total 
cholesterol, 372 mg/dL. Based on these findings, a diagnosis of nephrotic syndrome was 
made. 

On the other hand, in the imaging tests at the time of admission, a mass was observed in 
the right lower lung field (Fig. 1a, b). A biopsy of the mass was performed, and a diagnosis of 
stage IV squamous cell lung cancer (cT3N2M1b) was made. The tumor marker, squamous cell 
carcinoma antigen (SCC), was elevated at 17.0 ng/mL (normal: <1.5 ng/mL). At this point, 
correct diagnosis of nephrotic syndrome was required because treatment approaches for pri-
mary versus paraneoplastic nephrotic syndrome are very different. Then, histopathological 
findings of the renal biopsy included mild thickening of the glomerular walls in HE-stained 
specimens (Fig. 2a) and spikes of the glomerular basement membrane protruding towards 
the epithelium in PAM-stained specimens (Fig. 2b). Immunofluorescence staining showed 
granular deposition of IgG on the glomerular walls (Fig. 3a). IgG subclass analysis showed pre-
dominant deposits of IgG4 (Fig. 3b), which is consistent with the staining patterns in primary 
membranous nephropathy. Other possible causes of secondary membranous nephropathy 
were hepatitis B and hepatitis C virus infections, connective tissue disease, and drug induced 
disease, which were excluded in this case. 

Eventually, a total of 30 days were required for us to determine the cause of the nephrotic 
syndrome, from admission to initiation of chemotherapy. By the time of chemotherapy initia-
tion, the patient’s PS had worsened to 2, with edema in lower extremities due to progressing 
nephrotic syndrome, and serum albumin had further reduced to 1.1 g/dL. Initial chemother-
apy regimen was the standard carboplatin (AUC 6)/paclitaxel (200 mg/m2) combination ther-
apy. During the first cycle of chemotherapy, side effects included grade 4 neutropenia and 
grade 4 thrombocytopenia, and the PS worsened to 3 due to grade 2 fatigue. The tumor grew 
after the first cycle, upon which we had no choice but to provide best supportive care. 
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Discussion 

The incidence of malignancy-associated membranous nephropathy has been reported to 
be relatively high. A retrospective study evaluated 107 cases of biopsy-proven membranous 
nephropathy, and 9 cases (8.4%) were found to be associated with malignancy [2]. A patho-
genic mechanism for malignancy-associated nephrotic syndrome has been proposed [3, 4]. In 
membranous nephropathy, tumor-associated antigens are found in glomerular lesions, sug-
gesting a possibility that the nephropathy is caused by the deposition of immune complexes 
of tumor-associated antigens and their IgG antibodies. Furthermore, regarding the immuno-
fluorescence staining of IgG subclass, it is shown that IgG4 predominantly deposits on the glo-
merular walls in primary membranous nephropathy, whereas IgG1 and IgG2 predominantly 
deposit in secondary membranous nephropathy. In this case, IgG4 deposits were mainly ob-
served, resulting in the diagnosis of primary membranous nephropathy. 

Primary nephrotic syndrome is primarily treated with systemic steroid administration. 
In contrast, priority is given to the treatment of cancer in cases of paraneoplastic nephrotic 
syndrome, and an improvement in nephrotic syndrome can be obtained by successful treat-
ment of the cancer. Because treatment approaches vary greatly for primary and secondary 
nephrotic syndrome, a renal biopsy is often performed for its appropriate differential diagno-
sis although it may spend a lot of time, including consultation with the division of nephrology, 
application of renal biopsy, addition of the immunofluorescence staining to the biopsy speci-
mens, pathological diagnosis, and clinicopathological conference between the divisions of pa-
thology, nephrology, and medical oncology. 

According to the guidelines for timely initiation of chemotherapy, chemotherapy should 
commence within 3 weeks of the ready for care date in patients with advanced non-small-cell 
lung cancer on the basis of the statistical analysis that increased time-to-chemotherapy shows 
negative prognostic impact [5]. This recommendation is supported by the facts that chemo-
therapy in cancer patients whose original PS worsened over time is associated with increased 
toxicity and poor prognosis [6–8]. On the other hand, in our patient, we should have taken 
care that his PS also tends to worsen along with the signs and symptoms of his untreated ne-
phrotic syndrome, including hypoalbuminemia. 

Regarding hypoalbuminemia in nephrotic syndrome, reduction in plasma albumin con-
centration is associated with decrease in plasma protein binding of highly bound drugs, allow-
ing for higher unbound drug levels. Therefore, toxicity of anti-cancer drugs with high plasma 
albumin binding rate could be especially increased. In fact, multiple studies reported that hy-
poalbuminemia is a risk factor for febrile neutropenia in cancer chemotherapy [9–11]. Fur-
thermore, although carboplatin and paclitaxel used in our case is generally known as one of 
the well-tolerated regimens, in cases of hypoalbuminemia, it was reported that even this reg-
imen was associated with more toxicities, including anemia, fatigue, and anorexia, when com-
pared with normal cases [12]. With these contributing factors, studies found that the progno-
sis of lung cancer complicated with nephrotic syndrome is very poor [13], and that proteinuria 
in lung cancer can be a prognostic factor [14]. 

In conclusion, in terms of the chemotherapy-induced toxicity and prognosis, earlier initi-
ation of chemotherapy for lung cancer complicated with primary or secondary nephrotic syn-
drome following its appropriate differential diagnosis is imperative before PS declines and 
hypoalbuminemia progresses. 
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Fig. 1. a: A mass is visible in the right lower lung field. b: A mass of 5 cm in diameter is visible in right S8. 

 

 

 

Fig. 2. a: Masson trichrome staining. Mild thickening of the glomerular walls is visible. b: PAM staining. 

Spikes of the glomerular basement membrane protruding towards the epithelium are visible (arrow-

heads). 
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Fig. 3. a: Immunofluorescence staining. Granular deposition of IgG on the glomerular walls is visible. b: 

Immunofluorescence staining. IgG4 deposits are predominantly visible. 
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