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Case Report: Predominant Tubulointerstitial Lupus Nephritis or the Combination With IgG4-Related Disease?
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Isolated or dominant tubulointerstitial lupus nephritis is rare. Here, we reported a 67-year-old man diagnosed with systemic lupus erythematosus (SLE) based on clinical and laboratory criteria, who was showing impaired renal function and non-nephrotic range proteinuria in the past 2 years. Renal biopsy showed almost normal glomeruli, but the tubulointerstitium showed “storiform” pattern with interstitial infiltration of IgG3 predominant plasma cells. Immunofluorescence showed linear and granular staining of IgG and C1q along TBM and interstitium. He started on medium dose of oral steroids and mycophenolate mofetil, which were gradually tapered. As a result, his renal function improved over a few days. Now, he continued on low dose steroids and mycophenolate mofetil with no evidence of relapse.
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INTRODUCTION

Systemic lupus erythematosus (SLE) is a multisystemic immunological disorder with various manifestations. Lupus nephritis is the most common manifestation of SLE and contributes significantly toward morbidity and mortality in this disease. Tubulointerstitial involvement has been observed in ~90% of all patients with lupus nephritis1. However, the predominant or isolated presence of tubulointerstitial changes in the setting of minimal glomerular abnormalities in patients with SLE is rare. Here, we describe a case of predominant tubulointerstitial lupus nephritis, which was diagnosed with SLE based on clinical and laboratory criteria. The patient presented with impaired renal function, sub-nephrotic proteinuria, and evidence of tubular dysfunction.



CASE REPORT

In 2018, a 67-year-old Chinese man was admitted to our hospital with dryness of mouth for 6 years and elevated serum creatinine for 2 years. Six years ago, he felt dryness of mouth. Enlargement of salivary gland were discovered, and resection of bilateral submandibular gland was performed. The pathologic examination revealed severe chronic inflammation. Two years ago, the patient felt fatigue. The serum creatinine was 164 μmol/L (corresponding to estimated glomerular filtration rate of 40.2 ml/min/1.73 m2 as calculated by the CKD-EPI equation) with benign urinary analysis. Half a year later, his serum creatinine elevated to 175 μmol/L (corresponding to estimated glomerular filtration rate of 37.5 ml/min/1.73 m2 as calculated by the CKD-EPI equation). Positive antinuclear antibody (ANA) with titer of 1:3,200 was discovered. Oral methyprednisolone was prescribed as 32 mg per day and tapered quickly because of deteriorating dry mouth. After that, his serum creatinine suddenly elevated to 517 μmol/L within 3 months. And he had intermittent facial rash when exposed to the sun.

The patient had tuberculous pleurisy 50 years ago and fully recovered. Family history was of no significance.

On admission, physical examination revealed blood pressure of 125/70 mmHg, temperature of 36.3°C, pulse of 75 beats/min, and respiratory rate of 15/min. His tongue was dry, and dental caries could be found.

Laboratory data were as follows. Urinary analysis showed proteinuria+, glucose+ with normal blood glucose. Urine sediment analysis revealed red blood cell 0–2 cells per high power field (HPF) with white blood cell 0–1/HPF. Urinary protein excretion was 1.00 g/24 h (urine volume 2,700 ml). The urinary alpha 1 microglobulin was 343 mg/L (normal range: 0.00–12.00 mg/L) and N-Acetyl-D-Glucosaminidase 22 IU/L (normal range: 0–21 IU/L). Urine osmotic pressure was 314 mOsm/kg with normal blood osmotic pressure. Urine protein electrophoresis showed 58.90% of small molecule protein, 32.9% of albumin, and 8.20% of large molecule protein. Blood routine test showed mild anemia (hemoglobin 95 g/L). Blood chemistry tests showed increased levels of blood urea nitrogen and serum creatinine (16.91 mmol/L and 456.00 μmol/L, respectively). Serological studies revealed a high titer of ANA (1:10,000) and an increased level of anti-dsDNA antibody (>800 IU/ml) with negative ENA. Decreased serum levels of C3 (0.240 g/L) and C4 (<0.017 g/L) were detected. Total IgG was elevated to 33.80 g/L, and IgG subtypes were IgG1 19.8 g/L, IgG2 3.84 g/L, IgG3 2.24 g/L, and IgG4 2.43 g/L. Coombs test was positive.

Tear break-up time (BUT) indicated dryness of eye (<10 s). Labial gland biopsy did not indicate the diagnosis of Sjogren's Syndrome. Submandibular gland pathology revealed severe chronic inflammation of the left submandibular gland. Immunochemistry staining of immunoglobulin showed IgG3 positive.

Percutaneous renal biopsy was performed. Light microscopy examination showed that 3/14 glomeruli were globally sclerosed and 6/14 glomeruli showed ischemic sclerosis. Other glomeruli showed minor shrinkage of glomerular capillary wall, but no significant glomerular change. Tubular epithelial cells exhibited focal vacuolization and eosinophilic granules in the cytoplasm and focal loss of brush border. There were profound interstitial infiltration with lymphocytes, plasma cells, and a few eosinophils. “Storiform” fibrosis with tubular atrophy can be seen in the tubulointerstitium (Figures 1A–C). Immunofluorescence microscopy revealed one out of seven glomeruli with crescent and granular mesangial staining for IgG and C3, and granular staining for IgG, κ, λ, IgG1, IgG2, IgG3, IgG4, and C1q along TBM and interstitium and linear staining for λ also along TBM (Figure 1D). Electron microscopy revealed one glomerulus with numerous electronic dense deposits along tubular basement membrane with focal mesangial deposits (Figure 1E). Immunohistochemistry revealed that IgG1-positive plasma cells were 35–45/HPF, IgG2-positive plasma cells 40–50/HPF, IgG3-positive plasma cells 90–100/HPF, and IgG4-positive plasma cells 10–15/HP (Figures 1F–I). Taken together with the diagnosis of SLE, these findings indicated the renal lesion as predominant acute and chronic tubulointerstitial nephritis with dominant IgG3 positive plasma cell infiltration.
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FIGURE 1. Patient renal biopsy findings. (A) Light microscopy showed minor shrinkage of glomerular capillary wall with dense interstitial lymphoplasmacytic cell infiltrates and variable degree of interstitial fibrosis (periodic methenamine silver and Masson trichrome staining, ×40). (B) Almost normal glomeruli (periodic methenamine silver and Masson trichrome staining, ×400). (C,D) “Storiform” fibrosis with tubular atrophy in the tubulointerstitium (periodic methenamine silver and Masson trichrome staining, ×200). (E) Immunofluorescence staining showed IgG granular staining along TBM and interstitium (×400). (F) Immunofluorescence staining showed λ linear staining along TBM (×400). (G) Electronic dense deposits along tubular basement membrane (×12,000). (H) Electronic dense deposits in the mesangium (×12,000). (I–L) Immunohistochemical staining of IgG subclass (IgG1–IgG4) (×200).


Oral prednisone 30 mg was prescribed immediately. Hydroxychloroquine 0.2 g and mycophenolate mofetil 1.0 g were given later. The serum creatinine was gradually reduced from 456 μmol/L to 210 μmol/L. The urinary protein was reduced to 0.17 g/24 h in 8 months. The patient was stable for the last 31 months during follow-up.



DISCUSSION AND LITERATURE REVIEW

The 2003 International Society of Nephrology/Renal Pathology Society (ISN/RPS) system for classifying patients with lupus nephritis was based on glomerular lesions. However, previous studies have indicated that severe tubulointerstitial involvement has been observed in approximately more than half of all patients with lupus nephritis and helpful in predicting renal outcome in patients with lupus nephritis (1). Major or isolated tubulointerstitial damage is rare.

Here, we presented a patient with SLE who presented with acute onset of chronic disease attributable to predominant tubulointerstitial lupus nephritis. The diagnosis of lupus was based on the presence of 5 of the 11 criteria for the diagnosis of SLE (photosensitivity, autoimmune hemolytic anemia, a positive ANA, a positive anti-dsDNA antibody, and the presence of renal disease). In addition, the patient was noted to have hypocomplementemia and hyperglobulinemia.

The chief complaint of the patient was dryness of mouth. Taking the enlargement of salivary gland, we needed to exclude primary Sjögren's syndrome. The specific antibody of Sjögren's syndrome and anti-SSA and anti-SSB antibodies were negative. Though the dryness of eyes was diagnosed by BUT, the labial gland biopsy did not meet the criteria of primary Sjogren's Syndrome (2). Moreover, we also needed to exclude IgG4 disease since the elevated IgG4 (≥135 mg/dl), enlargement of salivary gland, and the kidney biopsy with storiform fibrosis and a lymphoplasmacytic infiltration. Thus, the immunohistochemistry of IgG subtype on tubulointerstitial plasma cells and submandibular gland was performed with all IgG3 predominant, and the ratio of IgG4/IgG <40%, which did not support IgG4-related disease (IgG4-RD) (3–5). However, there's still possibility that there might be an overlap of IgG4-RD and SLE since “storiform fibrosis” was more prevalent in IgG4-RD and more research work needs to be done to further differentiate the new disease entity (6, 7).

Meanwhile, a detailed history did not reveal the consumption of any potentially nephrotoxic medications or exposure to radiation or environmental toxin (e.g., cadmium or lead). Furthermore, though the renal biopsy revealed a few eosinophils in the interstitial infiltrate, it was not suggestive of an allergic interstitial nephritis. Similarly, there was no evidence of an infection, a neoplastic process, or a metabolic factor, which could have accounted for the current presentation.

Our patient was a predominant tubulointerstitial lupus nephritis with normal glomeruli. Fifteen similar previously reported cases are summarized in Table 1: acute kidney injury or tubular acidosis with trace proteinuria as onset. Renal pathology showed no or only slight glomerular lesions, but interstitial fibrosis, inflammatory cell infiltration, and renal tubular atrophy. Immunofluorescence showed IgG, C1q, and C3 deposition along TBM. Electron microscopy showed electron dense deposits on TBM. Most patients had a good prognosis with steroids just like our patient (8–21) (Table 1).


Table 1. Reported cases of predominant tubulointerstitial lupus nephritis.
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The pathogenesis of predominant tubulointerstitial lupus nephritis is still unknown. The deposition of immune complex on TBM may reflect in situ formation of immune complexes after the binding of circulating autoantibodies to exogenous or natural antigens since no obvious glomerular lesions were discovered. Recent studies indicated that germinal center-like structure might be formed in the interstitial nephritis of SLE, which could secrete autoantibodies that form immune complex along TBM, activate complement system, and result in focal inflammatory lesions and fibrosis (22). However, this case showed no germinal center-like structure in the kidney biopsies.



CONCLUSIONS

In summary, we reported an old man who presented with acute kidney disease attributable to predominant tubulointerstitial lupus nephritis. Renal biopsy showed almost normal glomeruli but the tubulointerstitium showed “storiform” pattern with interstitial infiltration of IgG3 predominant plasma cells. Immunofluorescence showed IgG and C1q linear and granular staining along TBM and interstitium. He was responsive to medium dose steroids and mycophenolate mofetil. However, the underlying pathogenesis in the predominant tubulointerstitial lupus nephritis still needs to be addressed.
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