Current Activities Include

* Characterizing immune cell phenotypes and functions in decompensated cirrhotic patients

with and without infection

* Investigating how SBP related bacteria influence macrophage, neutrophil and T cell

responses and contribute to immune evasion

* Developing a preclinical animal model of SBP to study infection dynamics and host

responses

* Performing proteomic analysis of ascitic fluid samples from SBP and non SBP patients to

identify pathways and biomarkers linked to infection and immune dysfunction

* Examining mitochondrial adaptations and oxidative stress and their contribution to fibrosis

and liver failure

* Investigating exosomal microRNAs from injured hepatocytes and their role in hepatic
stellate cell activation, immune modulation and fibrotic progression during drug induced liver
injury (DILI)

 Identifying cell free DNA and miRNA signatures as biomarkers for liver disease

progression and antitubercular drug resistance
Research

Our lab focuses on understanding the immune landscape of decompensated cirrhotic patients,
on uncovering the cellular and molecular mechanisms that maintain liver homeostasis but
become disrupted in advanced liver disease. We study how decompensated cirrhosis drives
immune dysfunction, shaping responses to infection in conditions such as spontaneous
bacterial peritonitis (SBP). A key area of interest is how immune cells including
macrophages, neutrophils, and T cells respond to SBP causing bacteria, undergoing
phenotypic and functional changes that allow pathogens to evade host defense. These
investigations use human samples and animal models to bridge clinical observations with
mechanistic insights. We also explore how mitochondrial alterations and oxidative stress

contribute to cirrhosis progression and its complications.



In parallel, we investigate drug induced liver injury (DILI), focusing on exosomal
microRNAs released from injured hepatocytes and their roles in activating hepatic stellate
cells, modulating immune responses, and driving fibrotic progression. We are also identifying
biomarkers such as cell free DNA and miRNA signatures for early detection and risk
prediction in liver diseases, including antitubercular drug resistance. Together, these efforts
aim to connect fundamental cellular processes with clinical outcomes, ultimately informing

improved diagnostic and therapeutic strategies for liver disease.
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