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Objectives: Tertiary lymphoid tissues (TLTs) are inducible ectopic lymphoid tissues found in chronic 

inflammatory organs. Although previous studies have demonstrated that TLTs develop in chronically 
rejected renal allografts, the evidences regarding TLTs in transplanted kidney without rejection are 

limited and their clinical relevance remains undefined. In this study, we examined the frequency of 
TLTs and their association with renal function in kidney transplant recipients without apparent risk 

factors for poor allograft outcome. 

Methods: We analyzed serial protocol biopsy samples (0-hour, 1-month, 6-month, and 12-month) 

obtained from 181 patients who underwent living-donor kidney transplantation and assessed TLTs 
utilizing the staging methods we had recently established. TLTs were defined as organized 

lymphocyte aggregates (CD3ε+, CD20+) with signs of proliferation (Ki67+), and their stages were 

classified as follows; stage I, TLTs containing neither follicular dendritic cells (FDCs) nor germinal 
centers; stage II, TLTs containing FDCs but lacking germinal centers; and stage III, TLTs exhibiting 

both FDCs and germinal centers.  

Results: Upon microscopic examination, we identified the presence of stage I and stage II TLTs, but 

no stage III TLTs. Although 5.1% of patients exhibited TLTs at 0-hour biopsy, the prevalence 
increased to almost 50% at one month after transplant and maintained similar levels for one year. 

The proportion of stage II TLTs increased over time, up to 18.0% in 12-month biopsy. Patients with 
no TLT or stage I TLTs had stable graft function over 5 years, whereas those with stage II TLTs in 6-

month and/or 12-month biopsies exhibited progressive decline in graft function. Additionally, 
rituximab treatment before transplantation significantly reduced the incidence of stage II TLTs.  

Conclusions: TLTs were commonly found in transplanted kidney without rejection, and stage II 
TLTs predicted progressive renal function decline in kidney transplant recipients. 

Figure 1. The prevalence of tertiary lymphoid tissues in transplanted kidney 



 

 

Figure 2. Longitudinal trends of renal allograft function in kidney transplant recipients according to 
the presence and the staging of tertiary lymphoid tissues 
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