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Abstract: As first-line drugs for inhibiting gastric acid and treating digestive system diseases, proton pump
inhibitors (PPI) have been found in recent studies to have multi-pathway effects on the regulation of metabolic
diseases. There are both therapeutic potentials and risks in the prevention and treatment of metabolic diseases.
Studies have indicated that PPI participate in the pathophysiological processes of obesity, type 2 diabetes mellitus
(T2DM), and non-alcoholic fatty liver disease (NAFLD) through multiple regulatory mechanisms, including
reducing levels of appetite-related hormones, improving insulin sensitivity, decreasing hepatic fat accumulation,
and modulating fibrotic progression. However, long-term use of PPI has potential risks, including electrolyte
disorders, intestinal flora imbalance, osteoporosis, increased risk of fractures, and increased risk of cardiovascular
diseases. In clinical application, the medication regimen should be precisely formulated based on the individual
characteristics of patients, long-term use without indications should be avoided, and relevant risks should be
closely monitored.
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Table 1

Summary of PPI applications in metabolic diseases. PPI: Proton pump inhibitors; T2DM: Type 2 diabetes mellitus; CKD: Chronic

kidney disease; NAFLD: Non-alcoholic fatty liver disease; NSAIDs: Nonsteroidal anti-inflammatory drugs

Disease PPI drug Mechanism of action Potential risk Clinical medication recommendation
Obesity, metabolic ~ Rabeprazole, Inhibits appetite hormone and promotes ~ Osteoporosis (long-term high Avoid conjugating PPI (clopidogrel)
syndrome omeprazole  polarization of M2 macrophages doses) with CYP2C19 substrates
T2DM Pantoprazole, Increased gastrin secretion promotes Increased risk of T2DM and ~ Combination with metformin requires

omeprazole  f-cell proliferation and enhances the CKD monitoring of blood concentrations

effect of metformin
NAFLD, hepatic
fibrosis

Esomeprazol,
lansoprazole

Gout, hyperuricemia Lansoprazole
Most PPI

Gastrointestinal protection
PHOSPHO1 enzyme inhibition,
osteoclast activation

Osteoporosis

Inhibiting pro-inflammatory factors and
activating the antioxidant pathway Nrf2

Hepatic encephalopathy

Avoid concomitant NSAIDs

(intestinal flora imbalance)

Uric acid excretion disorder
Increased risk of fracture

Monitor blood uric acid levels
Supplement calcium and vitamin D,
and undergo regular bone density
screening
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