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Severe hypertriglyceridemia (sHTG), defined by fasting triglyceride (TG) levels e5.6 mmol/L (e500 mg/dL), 

presents a significant clinical challenge due to its association with acute pancreatitis and increased 

cardiovascular risk. Current management strategies often involve lifestyle modifications and fibrates, which may 

not adequately control TG levels in all patients. The emergence of apolipoprotein C-III (ApoC-III) inhibition 

offers a new mechanism to address this unmet need, potentially improving patient outcomes by directly targeting 

TG metabolism.

K E Y  TA K E AWAY S

º The Pivot: ApoC-III inhibition introduces a targeted, non-lipoprotein lipase dependent mechanism for 

triglyceride reduction in severe hypertriglyceridemia.

º The Data: Clinical trials have demonstrated substantial reductions in triglyceride levels, with some studies 

reporting reductions of 60-80% from baseline.

º The Action: Clinicians should consider ApoC-III inhibitors as a potential therapeutic option for patients 

with severe hypertriglyceridemia refractory to conventional treatments, particularly those at high risk of 

pancreatitis.

Hypertriglyceridemia is a common dyslipidemia, with severe forms (sHTG) posing a direct risk for acute pancreatitis and 

contributing to atherosclerotic cardiovascular disease. The primary metabolic pathway for triglyceride-rich lipoprotein 

(TRL) clearance involves lipoprotein lipase (LPL), an enzyme activated by apolipoprotein C-II (ApoC-II) and inhibited 

by apolipoprotein C-III (ApoC-III). Elevated ApoC-III levels are associated with impaired LPL activity and reduced 

hepatic uptake of TRL remnants, leading to increased circulating triglyceride levels. This understanding underpins the 

rationale for ApoC-III inhibition as a therapeutic strategy.

ApoC-III Inhibition: Mechanism and Clinical Evidence
ApoC-III inhibitors are designed to reduce the synthesis of ApoC-III, thereby enhancing LPL activity and promoting the 

clearance of TRLs. This mechanism is distinct from traditional lipid-lowering therapies, offering a targeted approach to 

triglyceride reduction. Clinical development has focused on antisense oligonucleotides (ASOs) that specifically target the 

mRNA encoding ApoC-III, leading to a dose-dependent reduction in ApoC-III protein levels and subsequent triglyceride 

lowering.

Early clinical studies involving patients with severe hypertriglyceridemia, including those with familial chylomicronemia 

syndrome (FCS), have demonstrated significant reductions in plasma triglyceride concentrations. For instance, a Phase 
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II study in patients with sHTG showed mean triglyceride reductions of 60% to 80% from baseline, depending on 

the dose and duration of treatment. These reductions were observed across various etiologies of hypertriglyceridemia, 

suggesting broad applicability. The safety profile observed in these trials indicated that ApoC-III inhibitors were 

generally well-tolerated, with injection site reactions being the most common adverse event. No significant increases in 

liver enzyme levels or other systemic toxicities were consistently reported.

Further investigations have explored the impact of ApoC-III inhibition on other lipid parameters and inflammatory 

markers. Reductions in ApoC-III levels have been associated with improvements in HDL-C and reductions in remnant 

cholesterol, indicating a broader beneficial effect on the atherogenic lipid profile. The consistent and substantial 

triglyceride lowering achieved with ApoC-III inhibition positions this class of agents as a promising option for patients 

who do not achieve adequate triglyceride control with existing therapies, or those at high risk for pancreatitis due due to 

persistently elevated triglycerides.

While the primary focus has been on triglyceride reduction and pancreatitis prevention, the potential cardiovascular 

benefits of ApoC-III inhibition are also under investigation. By reducing atherogenic remnant lipoproteins, these agents 

may contribute to a reduction in cardiovascular event rates, although long-term outcome studies are required to confirm 

this hypothesis. The current evidence supports the use of ApoC-III inhibitors for managing severe hypertriglyceridemia, 

particularly in populations with genetic predispositions or those unresponsive to conventional treatments.

Clinical Implications and Patient Selection
The advent of ApoC-III inhibitors marks a significant advancement in the management of severe hypertriglyceridemia, 

offering a targeted approach for patients at high risk of acute pancreatitis and potentially reducing cardiovascular risk. 

For patients with FCS, where conventional therapies often fall short, ApoC-III inhibition represents a critical therapeutic 

breakthrough, providing substantial and sustained triglyceride reduction. Beyond FCS, patients with multifactorial severe 

hypertriglyceridemia who remain refractory to lifestyle modifications and maximal doses of fibrates or omega-3 fatty 

acids could also benefit significantly from this new class of agents.

Careful patient selection will be crucial. Clinicians should consider ApoC-III inhibitors for individuals with persistently 

elevated fasting triglyceride levels (e.g., >500 mg/dL or >1000 mg/dL, depending on risk stratification) despite optimal 

conventional management. Assessment of ApoC-III levels may become a useful biomarker for identifying patients most 

likely to respond, although current evidence suggests broad efficacy across various etiologies. The injectable nature of 

these therapies necessitates patient education regarding administration techniques and potential injection site reactions.

Future Directions and Unanswered Questions
While current data are highly encouraging, several areas warrant further investigation. Long-term cardiovascular 

outcome trials are essential to definitively establish the impact of ApoC-III inhibition on major adverse cardiovascular 

events (MACE). Such studies will provide crucial insights into whether the observed reductions in atherogenic 

lipoproteins translate into tangible clinical benefits in diverse patient populations. Furthermore, research into the optimal 

integration of ApoC-III inhibitors with existing lipid-lowering therapies, such as statins and PCSK9 inhibitors, is needed 

to define comprehensive treatment algorithms.
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The cost-effectiveness of these novel therapies will also be a critical consideration for healthcare systems. As with any 

new drug class, real-world data collection through post-marketing surveillance will be vital to monitor for rare adverse 

events and to better understand the long-term safety and efficacy profile across a broader patient demographic. The 

potential for oral formulations or less frequent dosing regimens could further enhance patient adherence and accessibility, 

representing another avenue for future pharmaceutical development.

CLINICAL IMPLICATIONS

The introduction of ApoC-III inhibitors marks a significant advancement for clinicians managing patients with 

severe hypertriglyceridemia. For too long, the therapeutic arsenal for these patients has been limited, often 

relying on fibrates which, while effective for some, do not provide sufficient control for all, particularly those with 

genetic forms of hypertriglyceridemia. The consistent and substantial triglyceride reductions observed with 

ApoC-III inhibition offer a new pathway to mitigate the acute risk of pancreatitis, a debilitating and potentially 

fatal complication.

From a patient perspective, this class of prescription therapy could translate to a tangible reduction in 

the anxiety and physical burden associated with recurrent pancreatitis episodes. The targeted mechanism 

means fewer off-target effects compared to broader metabolic interventions. However, prescribers will need 

to carefully consider the cost-effectiveness and long-term safety data as these agents become more widely 

available. Integration into existing treatment algorithms will require updated guidelines from bodies like the 

European Society of Cardiology, ensuring appropriate patient selection and monitoring.

For the pharmaceutical industry, the success of ApoC-III inhibitors validates the precision medicine approach 

in dyslipidemia. Companies developing these agents, such as Akcea Therapeutics (now part of Ionis 

Pharmaceuticals) and Novartis, are poised to address a significant unmet medical need. This also signals 

a shift in focus from solely LDL-C reduction to a more comprehensive management of atherogenic 

lipoproteins, including triglycerides and remnant cholesterol. The challenge now lies in demonstrating 

long-term cardiovascular outcome benefits to broaden their application beyond severe hypertriglyceridemia 

and secure broader reimbursement.
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MEDICAL DISCLAIMER
This content is intended for healthcare professionals only and does not constitute medical advice. Clinical decisions must be made by qualified 
practitioners based on individual patient circumstances.
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