Background and Aims: Hepatitis C (HCV) recurrence after liver transplantation (LT) is universal if HCV-RNA persists at time of LT and progression to fibrosis can occur rapidly. Nowadays, sustained virological response (SVR) is obtained in 97% of HCV-infected patients treated with direct acting antivirals (DAA) after LT. Fibrosis diminishes in HCV patients after SVR but there is paucity of data on fibrosis regression occurring after SVR following LT. In addition, most studies evaluate fibrosis with non-invasive techniques while these are not validated after LT because of LT-specific complications. There are no data evaluating long-term evolution of fibrosis after SVR since the introduction of DAA treatments (> 5 - 10 years). The aim of this study is to histologically evaluate liver fibrosis evolution in short and long term follow-up biopsies after HCV-elimination in LT-patients.

Method: In this retrospective monocentric cohort study, we evaluated 32 patients with SVR after recurrent HCV following LT and treated with IFN (n = 4) or DAA (n = 28). Protocolar liver biopsies were collected between 2011 and 2020. We compared liver biopsies before HCV treatment, with those taken during short-term follow-up (< 2 years) and long-term follow-up (≥ 3 years). Massons’ trichrome (MTC) slides were used for METAVIR- and LAF scoring. Picro-Sirius-red (PSR) slides were used for both a semi-quantitative assessment of fibrosis expressed as total fibrosis area (%) and an automated morphometric assessment of fibrosis with artificial intelligence (AI) based technology MorphoQuant.

Results: All 32 patients reached SVR after LT, including 24 with follow-up biopsies. Scoring and AI-based analyses were performed on 19 and 24 patients, respectively. PSR analysis showed a significant reduction in total fibrosis area on the short-term biopsies (-4.9%, p < 0.002) in 73% of patients, which remained stable even after long-term assessment (-4.9%, p < 0.001). MTC based scoring confirmed fibrosis regression in the long-term biopsies, according to either METAVIR (-0.8, p < 0.01) or LAF-Score (-1.5, p < 0.02) but not in the short-term biopsies. AI-based analysis showed a significant reduction of collagen proportionate area in the short-term biopsies after HCV treatment, and a stabilization over time (-3.2%, p < 0.001). This reduction was notably significant in the perivascular area (-2.5%, p < 0.002), but not in the peri-sinusoidal or septal area. Finally, collagen fibres were smaller after short-term evaluation (-0.18%, p < 0.02), which was confirmed in long-term follow-up biopsies.

Conclusion:  Achieving SVR after post-LT HCV-recurrence results in swift reduction of fibrosis with stabilization on the long term. AI-based analyses show earlier changes than the classical histological scoring systems.
