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Abstract
BACKGROUND
Primary membranous nephrotic syndrome with chylothorax as the first manifestation is an unusual condition. To date, only a few cases have been reported in clinical practice.

CASE SUMMARY
The clinical data of a 48-year-old man with primary nephrotic syndrome combined with chylothorax admitted to the Department of Respiratory and Critical Care Medicine of Shaanxi Provincial People's Hospital were retrospectively analysed. The patient was admitted to the hospital for 12 d due to shortness of breath. Imaging showed pleural effusion, laboratory tests confirmed true chylothorax, and renal biopsy revealed membranous nephropathy. After primary disease treatment and early active symptom treatment, the prognosis of the patient was good. This case suggests that chylothorax is a rare complication of primary membranous nephrotic syndrome in adults, and early lymphangiography and renal biopsy can assist in the diagnosis when there are no contraindications.

CONCLUSION
Primary membranous nephrotic syndrome combined with chylothorax is rare in clinical practice. We report a relevant case to provide case information for clinicians and to improve diagnosis and treatment.
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Core Tip: Chylothorax is a white or milky pleural effusion, and primary membranous nephrotic syndrome is a rare cause of chylothorax. This article reports a case of primary membranous nephrotic syndrome combined with chylothorax and summarizes the relevant cases to raise awareness of chylothorax among clinicians.

INTRODUCTION
Chylothorax is a white, milky or muddy fluid containing a high level of triglycerides and chylomicron emulsion that is present in the pleural cavity and is rarely seen clinically. It is mainly caused by trauma, malignant tumours, and autoimmune diseases. Adult primary membranous nephrotic syndrome, which is a rare cause of chylothorax, has been poorly reported in the national and international literature, with only isolated cases and no relevant epidemiological reports. Moreover, the related mechanism and clinical characteristics of primary membranous nephrotic syndrome combined with chylothorax are still unclear.
Here, we report a case of primary membranous nephrotic syndrome with chylothorax in an adult and review and summarize the related mechanisms, clinical characteristics, and treatment of primary membranous nephrotic syndrome with chylothorax to help clinicians improve the diagnosis, treatment, and prognosis of this disease.

CASE PRESENTATION
Chief complaints
A 48-year-old Chinese man presented to the hospital with a complaint of dyspnoea for 12 d.

History of present illness
The patient presented 12 d earlier with dyspnoea after activity, facial oedema, which was prominent in the morning, pitting oedema of both lower limbs that resolved after rest, occasional dry coughing, and no low-grade fever, chills, or night sweats.

History of past illness
The patient was previously healthy and free from any disease. And he denied hospitalizations. There was no history of recent surgery, catheter insertion, trauma, drug or food allergies, or chemical or toxic material exposure.

Personal and family history
The patient denied any family history of the condition.

Physical examination
The vital signs were as follows: Body temperature, 36.3 ℃; blood pressure, 140/76 mmHg; heart rate, 70 beats per min; and respiratory rate, 30 breaths per min. The patient was tachypneic. Physical examination showed slightly weakened breath movements on the right side of the chest, with decreased breath sounds on both sides of the chest, but especially on the right side, and no rales or pleural friction sounds were heard. Cardiac and abdominal examinations were unremarkable.

Laboratory examinations
Related pleural effusion tests showed a chyle-like fluid, total pleural effusion cholesterol of 1.0 mmol/L, pleural effusion triglycerides of 2.68 mmol/L, and a positive chyle test. Routine urinalysis showed leukocyturia and tubular proteinuria; liver function showed hypoproteinaemia; blood lipid profile showed total cholesterol of 11.68 mmol/L and triglycerides of 2.22 mmol/L; urine protein quantification showed a urine protein concentration of 8160 mg/L, urine volume of 2.65 L, and total urine protein of 21624 mg/24 h; urinary chyle qualitative testing was positive; erythrocyte sedimentation rate was 68 mm/h; and some of the tumour indicators, namely, glycoantigens CA-125 and CA19-9, were elevated. Autoimmune series, routine haematology, coagulation function, viral hepatitis, rheumatic series, thyroid function, T-cell test for tuberculosis infection, and renal function were normal. Repeated pleural effusion and bronchoalveolar lavage smears did not reveal tuberculosis, or bacterial or fungal infections.

Imaging examinations
A computed tomography (CT) scan of the chest showed bilateral pleural effusion (moderate on the right and small on the left) (Figure 1A). Bronchoscopy, cardiac ultrasound, CT of the abdomen and pelvis, and whole-body positron emission tomography/CT were normal.

Further diagnostic work-up
The patient underwent closed thoracic drainage after admission (Figure 2). In combination with the history, symptoms, signs and relevant laboratory tests, the patient was determined to be suffering from nephrotic syndrome after a consultation with nephrologists. To further clarify the diagnosis, a positive anti-phospholipase A2 receptor antibody (PLA2R) was detected (1:320). A percutaneous nephrectomy biopsy was performed under ultrasound guidance, and the postoperative pathology was consistent with stage I membranous nephropathy (Figure 3).

FINAL DIAGNOSIS
Combined with the patient’s medical history, the final diagnosis was primary membranous nephrotic syndrome with chylothorax and chylous urine.

TREATMENT
Approximately 500 mL of fluid was drained per day via a closed chest drainage tube, and the patient was given a low-salt, low-fat, and low-protein diet, diuretic therapy, and other symptomatic supportive treatment. After the diagnosis was confirmed, he was treated with oral methylprednisolone and cyclosporine A.

OUTCOME AND FOLLOW-UP
After 1 wk, the patient's oedema had subsided, the pleural effusion had disappeared, and the dyspnoea had improved significantly (Figure 1B). A review of relevant laboratory tests showed blood total cholesterol of 10.04 mmol/L, blood triglycerides of 3.78 mmol/L, urine protein concentration of 4730 mg/L, and total urine protein of 9460 mg/24 h, and the urinary chyle qualitative test was negative. The patient was discharged in better condition and remains in follow-up.

DISCUSSION
Membranous nephropathy (MN) is a common pathological type of primary nephrotic syndrome in adults[1]. MN is an autoimmune disease caused by an autoantibody attack against podocyte antigens that results in the production of in situ immune complexes, mediated primarily by anti-PLA2R (85%), antibodies to the thrombospondin type 1 structural domain containing 7A (3%-5%), or other unknown mechanisms (10%)[2]. Most adults (80%) with primary membranous nephropathy present with nephrotic syndrome, with the remainder presenting with nephrotic proteinuria[2].
In contrast, chylothorax is a rare complication of primary nephrotic syndrome first reported in 1989 by Moss Retal[3]. Chylothorax is usually caused by injury to the thoracic duct and chyle leakage from the lymphatic system into the pleural cavity. Most chylothorax-inducing injuries are caused by medical trauma and surgery[4-6]. Apart from those main causes, tuberculous lymphadenitis, autoimmune diseases, malignancies, and congenital ductal abnormalities may also induce chylothorax[7-9].
A literature review was performed through April 2022; the Chinese Biomedical Literature Database, PubMed, and other national and international databases were searched using the term "nephrotic syndrome, chylothorax" without date or language restrictions. All the relevant literature and cross-references were checked to ensure that all eligible cases were included in the statistical analysis. Fourteen foreign papers were reviewed[2,10-22], and the majority of cases were individual case reports[23-30]. Four of the cases were diagnosed with microscopic nephrotic syndrome (3 foreign and 1 domestic); 3 with membranous nephrotic syndrome (3 foreign); 3 with focal segmental glomerulosclerotic nephrotic syndrome (all foreign); 3 with membranoproliferative nephrotic syndrome (2 foreign and 1 domestic); 1 with membranoproliferative glomerulonephritis (all domestic); and 9 with undetermined pathology. Most of the patients, of which 10 were children, were admitted with facial and bilateral lower limb oedema; the youngest patient was 2.5 years old and the oldest was 66 years old. There were 15 males and 8 females. Pleural effusion was mostly bilateral, predominantly on the right side and with a smaller amount on the left. Ten of the patients had celiac effusion, and 6 had thrombosis (not available in detail).
The specific pathogenesis of primary nephrotic syndrome complicated by chylothorax remains unclear. An analysis of this case in combination with previous literature reports reveals that the pathogenesis may be related to the following mechanisms. First, nephrotic syndrome leads to hypoproteinaemia and severe systemic tissue oedema, and lymphatic vascular oedema increases the permeability of the intestinal mucosa and lymphatic vessels, causing celiac particle leakage and celiac pleural effusion. Second, severe tissue oedema increases the pressure in the capillaries and lymphatic vessels, leading to the rupture of lymphatic vessels and the leakage of celiac fluid. In addition, it has also been reported that in membranous nephropathy with chylous ascites, negative intrapleural pressure causes celiac ascites to enter the pleural cavity through the diaphragmatic defect. In the case of massive ascites, the intraperitoneal pressure increases, and the peritoneum thins and folds back upwards through the transverse septal fissure to form large vesicles. The continuous increase in pressure in the abdomen causes large vesicles to rupture and chylous ascites to enter the pleural cavity to form chylothorax[11,19,31]. Rathore et al[18] reported a case of chylothorax in an 8-year-old child and found that the hypercoagulable state of the blood in nephrotic syndrome could lead to venous thrombosis (superior vena cava and subclavian vein thrombosis), as it causes impaired lymphatic return and increased pressure in the lymphatic vessels. When the pressure in the lymphatic vessels exceeds the drainage capacity of the thoracic duct, the pleural lymphatic vessels dilate, stagnate, and rupture, resulting in the overflow of lymphatic fluid to form chylothorax. More research is needed to confirm whether there are other mechanisms involved in nephrotic syndrome and chylothorax, and whether they are related to the type of pathology.
Clinically, the diagnosis of primary nephrotic syndrome with chylothorax is based on past medical history, clinical symptoms and signs, and laboratory and imaging tests. The clinical symptoms of primary nephrotic syndrome with chylothorax are atypical. In addition to the manifestations of the primary disease, the symptoms mostly include dyspnoea, shortness of breath, and cough caused by pleural effusion, and the diagnosis is not specific. In contrast, thoracentesis and laboratory tests are often used as the preferred diagnostic methods for chylothorax. Laboratory tests for chylothorax often have the following characteristics for its diagnosis: (1) The fluid is white, milky or cloudy in appearance, and liquid stratification occurs after resting; (2) The fluid is rich in lymphocytes, often polyclonal T-cell populations, and is usually alkaline, with a pH value between 7.4 and 7.8; (3) Thoracic effusion triglyceride levels are specific for the diagnosis of chylothorax. Chylothorax is diagnosed when triglycerides are > 110 mg/dL, cholesterol is < 200 mg/dL and celiac particles are microscopically visible. Thoracic effusion with a triglyceride value < 50 mg/dL usually rules out chylothorax. Triglyceride levels between 55 and 110 mg/dL require lipoprotein electrophoresis analysis to detect chyle particles. In patients who are fasting or malnourished, lipoprotein electrophoresis analysis is recommended even if triglycerides are < 50 mg/dL; and (4) A thoracic effusion-to-serum triglyceride ratio > 1, a thoracic effusion-to-serum cholesterol ratio < 1, and a thoracic effusion triglyceride-to-cholesterol ratio > 1 may also aid in the diagnosis of chylothorax. X-rays, ultrasound, CT, magnetic resonance imaging, lymphography, and nuclear lymphography can also clarify the cause of chylothorax, and if necessary, histopathological biopsy or excision of the positive lesions on imaging may be performed as appropriate.
The treatment of nephrotic syndrome with chylothorax should be individualised and combined, i.e., with active treatment of the primary disease and simultaneous treatment of chylothorax to achieve a faster cure or remission. Therefore, the basic treatment of chylothorax lies in symptomatic supportive treatment.
The patient presented to the Shaanxi Provincial People's Hospital with a complaint of dyspnoea for the preceding 12 d. Laboratory tests suggested hypoproteinaemia, hyperlipidaemia, and massive proteinuria, consistent with nephrotic syndrome. The patient had no history of recent surgery, catheter insertion or trauma, recurrent respiratory infections, or chemical or toxic exposure, and laboratory and imaging tests ruled out chylothorax due to tuberculosis, a fungus, or a tumour. The patient had no history of nonsteroidal anti-inflammatory drug abuse, and secondary membranous nephropathy was excluded. The diagnosis of primary membranous nephropathy syndrome with chylothorax was clear, taking into account the pathological findings of the renal biopsy, the clinical symptoms and signs, all test results, and the effectiveness of various drugs during the course of treatment.
For this patient, we administered conservative symptomatic supportive treatment, reduced cholesterol intake through a low-salt, low-fat and low-protein diet, and increased physical activity to reduce weight. Symptomatic treatment, such as diuresis and albumin supplementation, can relieve tissue oedema and pleural effusion, and growth inhibitors as well as omeprazole can reduce chylous fluid production. In this case, the pleural effusion was significantly reduced after aggressive treatment, and the patient’s shortness of breath was relieved.

CONCLUSION
Chylothorax is a rare complication of primary nephrotic syndrome, and a systematic differential diagnosis should be made clinically. Furthermore, a pathological biopsy should be performed when the diagnosis is unclear. By reporting this case, we hope that clinicians can improve their understanding of primary nephrotic syndrome and chylothorax, enriching their clinical knowledge, and provide new ideas for future clinical treatment.
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Figure 1 Patient's chest computed tomography on admission and at discharge. A: Chest computed tomography showed bilateral pleural effusion; B: The effusion gradually resolved after 1 wk of treatment.
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Figure 2 Fluid from the closed thoracic drainage. The pleural effusion was milky white.
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Figure 3 Renal biopsy results. Biopsy revealed mild glomerular mesangium and stromal hyperplasia, focal segmental sclerosis, diffuse globular thickening of the basement membrane, diffuse segmental pegging, and unremarkable intracapillary hyperplasia. Mild tubular atrophy, extensive oedema, and unremarkable interstitial and vascular lesions were also present.
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