
Review Article 

ISSN: 2574 -1241              DOI: 10.26717/BJSTR.2026.65.010206

Small Interfering RNA Therapeutics for Severe 
Hypertriglyceridemia: Mechanisms, Clinical Evidence, 

and Therapeutic Implications

Copyright@ :   Jiang Tao and Jiang Hongwei | Biomed J Sci & Tech Res |  BJSTR.MS.ID.010206. 57775

Fu Jingjia1, Jiang Tao2* and Jiang Hongwei1*
1Luoyang Key Laboratory of Clinical Multiomics and Translational Medicine, Henan Key Laboratory of Rare Diseases, Endocrinology and 
Metabolism Center, The First Affiliated Hospital, and College of Clinical Medicine of Henan University of Science and Technology, China
2Department of Laboratory Medicine, The First Affiliated Hospital of Henan University of Science and Technology, China

*Corresponding author: Jiang Tao, Department of Laboratory Medicine, The First Affiliated Hospital of Henan University of Science and 
Technology, Luoyang 471003, China

Jiang Hongwei, Luoyang Key Laboratory of Clinical Multiomics and Translational Medicine, Henan Key Laboratory of Rare Diseases, 
Endocrinology and Metabolism Center, the First Affiliated Hospital and College of Clinical Medicine of Henan University of Science and 
Technology, Luoyang 471003, China

ABSTRACT

Severe hypertriglyceridemia (sHTG) is a clinically heterogeneous disorder characterized by marked accumu-
lation of triglyceride-rich lipoproteins, recurrent or persistent chylomicronemia, and a high risk of acute pan-
creatitis, together with broader metabolic and cardiovascular consequences. Conventional treatment includes 
strict dietary restriction, correction of secondary causes, fibrates, omega-3 fatty acids, glycemic control, and sup-
portive measures during pancreatitis; however, durable triglyceride control remains difficult in familial chylo-
micronemia syndrome, multifactorial chylomicronemia syndrome, and very severe hypertriglyceridemia. Small 
interfering RNA (siRNA) therapeutics have emerged as a promising advance because they enable long-acting, 
hepatocyte-directed silencing of genes involved in triglyceride metabolism, particularly apolipoprotein C-III and 
angiopoietin-like protein 3. This review summarizes the pathophysiological basis of sHTG, the mechanistic ratio-
nale for RNA interference, and the current clinical evidence for APOC3- and ANGPTL3-targeted siRNA therapies. 
The most mature evidence supports plozasiran, which has demonstrated profound and durable triglyceride low-
ering, improvement in lipoprotein profiles, and potential reduction in recurrent pancreatitis risk. ANGPTL3-tar-
geting agents, including zodasiran and solbinsiran, further broaden the therapeutic landscape by combining 
triglyceride lowering with favorable effects on apoB-containing lipoproteins, although disease-specific evidence 
in sHTG is still limited. Overall, siRNA therapeutics represent an important step toward precision treatment of 
severe triglyceride disorders.
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Introduction
Severe hypertriglyceridemia is not a single disease entity but 

rather a syndrome arising from different combinations of genet-
ic susceptibility, impaired lipolysis, remnant accumulation, hepatic 
overproduction of triglyceride-rich lipoproteins, and environmental 
or metabolic stressors [1-8]. In routine clinical practice, fasting tri-
glyceride concentrations of at least 500 mg/dL are commonly used 
to define severe hypertriglyceridemia, whereas concentrations above 
880-1000 mg/dL are typically associated with clinically relevant 
chylomicronemia and sharply increased pancreatitis risk [1-6]. The 
clinical stakes are high. In addition to recurrent abdominal pain and 
eruptive xanthomas in some patients, severe triglyceride elevation 
is a well-established cause of acute pancreatitis and is often associ-
ated with recurrent attacks, intensive care utilization, and substan-
tial morbidity [5,6,9,10]. The biology of sHTG is closely linked to 
defects in the lipoprotein lipase pathway. Familial chylomicronemia 
syndrome is the classic monogenic form and usually reflects bi-al-
lelic pathogenic variants in LPL, APOC2, APOA5, GPIHBP1, or LMF1, 
leading to profound impairment of chylomicron clearance [3,7,8,11]. 
However, true FCS is rare. Most patients seen in specialist lipid clinics 
have multifactorial chylomicronemia syndrome or severe polygenic 
hypertriglyceridemia, in which common and rare genetic variants in-
teract with insulin resistance, obesity, alcohol use, medications, hypo-
thyroidism, pregnancy, or poorly controlled diabetes [1-4,7,8,10,12].

This distinction has practical importance because many conven-
tional triglyceride-lowering therapies rely, at least in part, on resid-
ual LPL function and therefore are frequently inadequate in FCS and 
variably effective in multifactorial disease [1-4,9,11]. For many years, 
treatment has centered on dietary fat restriction, elimination of sec-
ondary causes, fibrates, omega-3 fatty acids, and acute supportive 
strategies such as insulin infusion or apheresis in selected pancre-
atitis settings [1-6,10]. While these measures remain essential, they 
often do not provide durable biochemical control or reliable pancre-
atitis prevention in the highest-risk patients. Against this background, 
RNA-based therapeutics have emerged as one of the most important 
innovations in lipidology because they allow selective silencing of 
hepatic genes that regulate triglyceride metabolism upstream of the 
clinical phenotype [13-19].

Objective of the Work
The objective of this review is to provide a current knowledge 

regarding small interfering RNA therapeutics for severe hypertri-
glyceridemia, with emphasis on molecular rationale, pharmacolog-
ic platform, key clinical trial evidence, therapeutic positioning, and 
remaining translational challenges. Particular attention is given to 
APOC3- and ANGPTL3-directed agents, especially plozasiran, zoda-
siran, and solbinsiran, because these programs currently define the 
leading edge of RNA interference therapy for severe triglyceride dis-
orders [18-35].

Pathophysiological Basis of Severe 
Hypertriglyceridemia and the Therapeutic Rationale 
for RNA Interference

Triglyceride-rich lipoprotein metabolism is governed by a dy-
namic balance among intestinal chylomicron production, hepatic 
VLDL secretion, intravascular lipolysis, and clearance of remnants 
by hepatic receptors [1-4,7,8,36]. LPL is central to this network be-
cause it hydrolyzes triglycerides in chylomicrons and VLDL, thereby 
facilitating clearance of large triglyceride-rich particles. When the 
LPL pathway is severely impaired, chylomicrons accumulate even in 
the fasting state, producing the biochemical and clinical phenotype 
of chylomicronemia [3,7,8,11]. Two hepatic proteins are especially 
relevant to modern targeted therapy. APOC3 inhibits LPL-mediat-
ed lipolysis and interferes with hepatic remnant clearance, thereby 
amplifying the persistence of triglyceride-rich lipoproteins in the 
circulation [9,11,13,14,17-19,36]. Elevated APOC3 therefore con-
tributes both to extreme triglyceride elevation and to persistence of 
remnant particles. ANGPTL3 also acts as an inhibitor of lipoprotein 
lipase and endothelial lipase and influences multiple lipid fractions, 
including triglycerides, LDL-related parameters, and remnant burden 
[13,14,18,19,29-35].

Importantly, these proteins are synthesized in the liver, which 
makes them highly suitable targets for hepatocyte-directed RNA si-
lencing. This molecular logic is particularly compelling in FCS and re-
lated severe phenotypes. In FCS, dietary management remains indis-
pensable, but APOC3 inhibition offers a way to improve triglyceride 
metabolism through mechanisms that are at least partly independent 
of fully intact LPL activity, including enhanced remnant clearance 
[9,11,20-28,36]. In multifactorial chylomicronemia and mixed dys-
lipidemic forms of severe hypertriglyceridemia, targeting APOC3 or 
ANGPTL3 may also improve the broader lipoprotein phenotype, with 
potential relevance for pancreatitis prevention and cardiometabolic 
risk modification [9,13,14,18,19,29-35,36]. Thus, RNA interference is 
not simply another triglyceride-lowering strategy; it directly address-
es key upstream regulators of disease biology.

RNA Interference Platform and Pharmacologic 
Considerations

Small interfering RNA therapeutics are typically double-stranded 
oligonucleotides designed to exploit the endogenous RNA-induced 
silencing complex. Once internalized, the guide strand directs se-
quence-specific cleavage of the target messenger RNA, resulting in 
prolonged suppression of protein production [15,16,24]. In lipid ther-
apeutics, the major technical advance enabling clinical translation has 
been GalNAc conjugation, which promotes selective uptake into he-
patocytes through the asialoglycoprotein receptor [24,29,31,37]. This 
feature offers two major advantages: high potency in the liver and 
infrequent subcutaneous dosing. The pharmacologic profile of siRNA 
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differs in clinically meaningful ways from other triglyceride-lowering 
modalities. Because hepatocyte uptake is efficient and intracellu-
lar silencing is durable, meaningful target suppression can often be 
maintained with dosing intervals of several months [24,31,32]. This 
is relevant for chronic diseases in which adherence to weekly or more 
frequent therapy is difficult.

Moreover, hepatic targeting minimizes systemic distribution 
and may contribute to a favorable tolerability profile compared with 
older systemic nucleic acid approaches [13,14,24,37]. At a practical 
level, the siRNA platform also supports phenotype-specific targeting. 
APOC3-directed agents may be preferred when pancreatitis preven-
tion and chylomicronemia control are the dominant priorities, while 
ANGPTL3-directed agents may be particularly attractive when severe 
hypertriglyceridemia coexists with mixed dyslipidemia, elevated 
apoB-containing particles, or broader residual cardiometabolic risk 
[9,13,14,18,19,29-35,36]. These distinctions remain provisional, but 
they illustrate why understanding the platform is important for clini-
cal positioning rather than merely for drug development.

APOC3-Directed siRNA Therapeutics
Plozasiran: Mechanistic Basis and Developmental Signif-
icance

Among currently available RNA interference programs for severe 
triglyceride disorders, plozasiran is the most clinically advanced and 
the most relevant to immediate practice. Plozasiran is a GalNAc-con-
jugated siRNA that suppresses hepatic APOC3 synthesis and there-
by reduces circulating apoC-III concentrations, enhances triglycer-
ide-rich lipoprotein catabolism, and improves clearance of remnant 
particles [20-28]. Because apoC-III is a central regulator of chylomi-
cron and VLDL persistence, this target is especially important in pa-
tients with severe hypertriglyceridemia, recurrent pancreatitis, and 
FCS [9,11,18,19,36]. The therapeutic logic for plozasiran is supported 
by both mechanistic and clinical literature. Reviews focused on FCS 
and anti-apoC-III strategies have consistently emphasized that apoC-
III is one of the most actionable molecular nodes in severe triglyceride 
disorders, in part because its inhibition may remain beneficial even in 
settings where the classical LPL pathway is profoundly compromised 
[9,11,18,19,21,22,36]. This is one reason why APOC3-directed thera-
py has become central to the modern management discussion for FCS.

Clinical Evidence for Plozasiran in Severe Hypertriglycer-
idemia

The SHASTA-2 randomized trial marked a major step forward by 
showing that plozasiran produced large reductions in triglycerides 
in adults with severe hypertriglyceridemia, with additional improve-
ments in apoC-III and related lipid parameters [20]. These results 
were important not merely because they confirmed biochemical ef-
ficacy, but because they established that deep triglyceride lowering 

could be achieved with a quarterly siRNA regimen in a phenotype 
directly relevant to pancreatitis risk. Subsequent work expanded 
the clinical picture. Detailed lipoprotein analysis demonstrated that 
APOC3 silencing with plozasiran favorably altered lipoprotein parti-
cle size and number, suggesting that the effect of the drug extends 
beyond simple fasting triglyceride reduction and may reshape the 
atherogenic remnant phenotype [21]. This broader lipoprotein re-
modeling is particularly relevant in patients whose disease lies at the 
interface between severe hypertriglyceridemia and mixed dyslipid-
emia.

The phase 3 PALISADE program further elevated the importance 
of plozasiran by focusing on persistent chylomicronemia and clinical-
ly meaningful outcomes [22]. The resulting evidence linked profound 
triglyceride lowering to reduced pancreatitis burden, helping move 
the field beyond surrogate biochemistry toward event-related clini-
cal benefit. This shift is critical because severe hypertriglyceridemia 
therapy has historically suffered from a mismatch between biochem-
ical improvements and hard clinical outcomes. More recently, a post 
hoc analysis of PALISADE specifically reported prevention of recur-
rent pancreatitis in adults with very severe hypertriglyceridemia 
[23]. Although post hoc evidence requires cautious interpretation, it 
directly addresses one of the most important clinical questions in this 
field. In parallel, first-approval summaries and expert reviews have 
consolidated the translational significance of plozasiran, culminating 
in its approval in the United States for adults with familial chylomi-
cronemia syndrome [24,25]. This approval is a milestone for both 
RNA interference therapeutics and rare lipid disease management.

Safety and Practical Experience with Plozasiran

Early-phase and supportive studies suggest that plozasiran has 
a generally manageable tolerability profile. Phase 1 data in Chinese 
healthy volunteers confirmed expected pharmacokinetic and phar-
macodynamic behavior, including durable apoC-III and triglyceride 
lowering after subcutaneous administration [26]. Population phar-
macokinetic modeling further supports flexible dosing consider-
ations across healthy volunteers and patients with FCS, severe hy-
pertriglyceridemia, and mixed hyperlipidemia [27]. These studies are 
not substitutes for long-term outcomes research, but they strengthen 
confidence in the platform. Case-based observations also provide im-
portant clinical nuance. Reported use during pregnancy in a woman 
with FCS highlights the kind of complex real-world scenarios that 
specialists increasingly face as targeted therapies become available 
[28]. Conversely, a case of apparent poor response due to pseudohy-
pertriglyceridemia caused by a glycerol kinase variant underscores 
the importance of diagnostic rigor before labeling a patient as treat-
ment refractory [38]. These reports are not definitive efficacy studies, 
but they illustrate how precision therapeutics and precision diagnosis 
must evolve together.
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ANGPTL3-Directed siRNA Therapeutics
Zodasiran

ANGPTL3 inhibition represents a complementary therapeutic 
strategy in severe triglyceride disorders. Whereas APOC3 targeting is 
most strongly aligned with chylomicronemia and pancreatitis preven-
tion, ANGPTL3 silencing may have broader effects on triglycerides, 
remnant lipoproteins, and apoB-containing particles [13,14,18,19]. 
Zodasiran is the leading ANGPTL3-directed RNA interference thera-
peutic currently evaluated in human lipid disorders. In a randomized 
trial involving patients with mixed hyperlipidemia, zodasiran sub-
stantially reduced triglycerides together with non-HDL-C, LDL-C, and 
other atherogenic parameters [29]. Although this population was not 
restricted to severe hypertriglyceridemia, the results demonstrated 
that ANGPTL3 silencing can deliver a broader lipid-lowering signa-
ture than therapies aimed solely at triglycerides. This characteristic 
may prove valuable in patients whose severe triglyceride elevation co-
exists with elevated remnant cholesterol and mixed dyslipidemia. The 
final report of the phase 1 basket trial extended these observations 
by showing that zodasiran lowers both cholesterol and triglycerides 
across hyperlipidemic phenotypes [30]. These early-stage data rein-
force the biologic versatility of ANGPTL3 inhibition. However, com-
pared with plozasiran, the evidence base for zodasiran in dedicated 
FCS or very severe hypertriglyceridemia populations remains limited, 
and its ultimate role in pancreatitis prevention is not yet established.

Solbinsiran

Solbinsiran is another GalNAc-conjugated siRNA targeting 
ANGPTL3. Preclinical and early human studies demonstrated effec-
tive ANGPTL3 inhibition and favorable lipid changes, supporting 
continued clinical development [31]. Subsequently, the phase 2 PRO-
LONG-ANG3 trial showed durable efficacy in adults with mixed dys-
lipidemia, further validating the concept that long-acting ANGPTL3 
silencing can provide clinically meaningful lipid lowering with infre-
quent dosing [32]. For severe hypertriglyceridemia specialists, the 
main question is whether the broader lipid profile improvements 
seen with ANGPTL3 inhibition will translate into a specific role for 
patients with very high triglycerides, mixed dyslipidemia, metabol-
ic syndrome, or residual apoB-remnant risk. At present, solbinsiran 
remains promising but less directly validated in the severe chylomi-
cronemia setting than plozasiran [31,32].

Therapeutic Landscape, Comparators, and Clinical 
Positioning

siRNA therapeutics should be interpreted within the broader 
treatment landscape of severe triglyceride disorders. Conventional 
therapies remain indispensable. Dietary fat restriction, abstinence 
from alcohol, improved glycemic control, and withdrawal of second-
ary aggravating medications continue to form the foundation of care 
[1-6]. In acute pancreatitis settings, insulin-based approaches and, in 
selected centers, apheresis may still have a role [6,39]. Thus, siRNA 
therapeutics are not replacements for metabolic management; rath-
er, they fill the longstanding gap where conventional strategies fail to 
provide durable disease control. Comparison with antisense oligonu-
cleotides is also important. APOC3-directed antisense approaches, 
including volanesorsen and newer ligand-conjugated agents, estab-
lished proof of principle that apoC-III is a valid target in FCS and se-
vere hypertriglyceridemia [22,23,36]. However, siRNA therapeutics 
may offer practical advantages in dosing frequency and, potentially, 
tolerability, though cross-trial comparisons must be made careful-
ly. In this sense, plozasiran represents not the beginning of apoC-III 
therapeutics, but the maturation of the field toward a more clinically 
convenient RNA platform [9,11,13,14,22,23,36].

From a patient-selection perspective, not all severe hypertri-
glyceridemia phenotypes are identical. True FCS, multifactorial chy-
lomicronemia, severe polygenic hypertriglyceridemia, and mixed 
dyslipidemia with severe triglyceride elevation differ in biology and 
therapeutic goals [1-4,7,8,10-12,18,19]. Patients with recurrent pan-
creatitis and persistent chylomicronemia are currently the clearest 
candidates for APOC3-directed siRNA. By contrast, patients with se-
vere triglyceride elevation plus broader apoB-remnant excess may ul-
timately derive additional benefit from ANGPTL3-directed approach-
es, although dedicated outcome data remain insufficient [29-35,40]. 
Given the rapidly evolving therapeutic landscape, a structured sum-
mary may help clarify the relative positioning of currently available 
and emerging approaches. The major siRNA therapeutics relevant to 
severe hypertriglyceridemia, together with important comparator 
strategies, are summarized in Table 1. Key clinical studies supporting 
the current evidence base for APOC3- and ANGPTL3-directed siRNA 
therapies are outlined in Table 2. Finally, phenotype-based practical 
considerations for selecting siRNA therapy in severe triglyceride dis-
orders are presented in Table 3.
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Table 1: Major siRNA therapeutics relevant to severe hypertriglyceridemia.
Agent Target Clinical Stage/Setting Main Lipid Effects Current Significance

Plozasiran APOC3 Phase 2-3; approved in the Unit-
ed States for adults with FCS

Profound TG lowering, apoC-III 
reduction, improved lipoprotein 

particle profile

Most mature siRNA program for 
severe triglyceride disorders and 
pancreatitis-oriented care [20-28]

Zodasiran ANGPTL3
Early clinical development in 
hyperlipidemia/mixed hyper-

lipidemia

TG lowering plus broader 
reductions in atherogenic cho-

lesterol parameters

Promising for mixed dyslipidemic 
phenotypes; dedicated sHTG data 

still limited [29,30]

Solbinsiran ANGPTL3 Early to mid-stage development 
in mixed dyslipidemia

Durable TG lowering with 
broader ANGPTL3-mediated 

lipid effects

Potential role where severe TG ele-
vation coexists with remnant/apoB 

burden [31,32]

APOC3-directed 
ASO comparators APOC3 Approved or advanced pro-

grams in FCS/sHTG

Lower TG and apoC-III, but 
platform-specific tolerability 

considerations

Important mechanistic comparators 
that helped validate apoC-III as a 

target [22,23,36]

Conventional 
therapy

Multiple metabolic 
pathways

Standard of care across pheno-
types

Variable TG lowering, strong 
dependence on adherence and 

residual pathway function

Remains foundational but often 
insufficient alone in FCS or recurrent 

pancreatitis [1-6]

Table 2: Representative clinical studies shaping the current siRNA evidence base.
Study/Program Population Intervention Main Findings Clinical Implication

SHASTA-2 [20] Adults with severe hyper-
triglyceridemia Plozasiran Large and durable TG lowering 

with marked apoC-III reduction

Established proof that quarterly APOC3 
siRNA can control severe triglyceride 

phenotypes

Lipoprotein particle 
analysis [21] Hypertriglyceridemia Plozasiran Improved lipoprotein particle 

size and number Suggests benefit beyond fasting TG alone

PALISADE [22]
Persistent chylomi-

cronemia/FCS-related 
phenotype

Plozasiran Deep TG lowering and reduced 
pancreatitis burden

Shifted field toward clinically meaningful 
outcomes

Post hoc pancreatitis 
analysis [23]

Adults with very severe 
hypertriglyceridemia Plozasiran Prevention of recurrent pancre-

atitis episodes
Supports pancreatitis-oriented therapeu-

tic positioning

NEJM zodasiran trial 
[29] Mixed hyperlipidemia Zodasiran Lowered TG and multiple ath-

erogenic lipid parameters
Highlights broader lipid effects of 

ANGPTL3 silencing

PROLONG-ANG3 
[32] Mixed dyslipidemia Solbinsiran Durable ANGPTL3 suppression 

and lipid lowering
Suggests future utility in broader car-

diometabolic phenotypes

Table 3: Practical clinical considerations for selecting siRNA therapy in severe triglyceride disorders.

Clinical Scenario Primary Goal Preferred Molecular 
Logic Key Caveat Practical Implication

Confirmed familial chylomi-
cronemia syndrome

Prevent pancreatitis and 
maintain long-term chylo-

micron control
APOC3 inhibition Continued strict diet 

remains essential

Plozasiran currently has the 
strongest evidence and regula-

tory relevance [22-28]

Multifactorial chylomi-
cronemia with recurrent 

pancreatitis

Reduce TG excursions and 
recurrence burden

APOC3 inhibition, 
with correction of 
secondary causes

Phenotype can fluctuate 
with diabetes, alcohol, 

obesity, and medications

Combine targeted therapy with 
aggressive metabolic manage-

ment [1-6,9,11]

Severe TG elevation plus 
mixed dyslipidemia

Improve TG and broader 
remnant/apoB burden ANGPTL3 inhibition

Severe sHTG-specific 
outcome data remain 

limited

Zodasiran or solbinsiran may 
become attractive as evidence 

matures [29-32]

Apparent nonresponse to 
targeted therapy Clarify diagnosis Reassess analytic and 

genetic confounders

Pseudohypertriglyceri-
demia can mimic treat-

ment failure

Confirm phenotype before 
escalating therapy [38]

Pregnancy or other complex 
special situations

Balance maternal risk and 
limited evidence

Case-by-case specialist 
decision Evidence is still sparse

Individualized multidisci-
plinary evaluation is required 

[28]
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Discussion
The current wave of siRNA therapeutics has changed the intel-

lectual framework of severe hypertriglyceridemia management. His-
torically, the field was defined by the limitations of lifestyle therapy, 
fibrates, and omega-3 fatty acids, especially in FCS and recurrent 
chylomicronemia [1-6,9,11]. The clinical reality was often one of par-
tial biochemical control, repeated pancreatitis, and frustrating mis-
match between therapeutic effort and disease stability. In contrast, 
RNA interference allows direct intervention at molecular regulators 
that sit upstream of the phenotype, which is why the recent emer-
gence of plozasiran has had such disruptive importance [20-28]. 
A 2026 updated meta-analysis of randomized studies further sup-
ported this platform-level signal by showing significant reductions 
in triglycerides, non-HDL-C, VLDL-C, apoB, and remnant cholesterol 
with siRNA therapy overall, while also suggesting differential lipid 
signatures between APOC3- and ANGPTL3-directed programs [41]. 
A second major advance is the shift from biochemical endpoints to-
ward clinically relevant outcomes. Triglyceride reduction remains the 
core surrogate marker, but pancreatitis prevention is the true out-
come that matters most in patients with persistent chylomicronemia 
[5,6,9,11]. The available evidence for plozasiran is notable because it 
begins to connect profound and durable triglyceride lowering with 
reduced recurrent pancreatitis burden [22,23]. Even if longer and 
broader confirmatory datasets are still needed, this connection rep-
resents a meaningful maturation of the field.

Nevertheless, several uncertainties remain. First, the optimal 
sequencing of APOC3- versus ANGPTL3-directed therapy is not yet 
established. Second, real-world implementation will require better 
phenotyping so that FCS, multifactorial chylomicronemia, and mixed 
dyslipidemic severe hypertriglyceridemia are not inappropriately 
grouped together [3,7,8,10-12,42]. Third, long-term safety and dura-
bility beyond trial horizons remain important questions for all RNA 
therapeutics, especially as these agents are introduced earlier in the 
disease course. Fourth, the relationship between profound triglycer-
ide lowering and longer-term ASCVD reduction remains incomplete-
ly defined, particularly for patients whose predominant risk lies in 
remnant cholesterol and apoB-related burden rather than pancreati-
tis alone [9,18,19,29-35,40]. Another important point is that siRNA 
therapeutics should not be interpreted as stand-alone solutions. The 
biology of severe hypertriglyceridemia is too heterogeneous for any 
single pharmacologic intervention to replace dietary control, diabetes 
management, weight reduction, and correction of secondary factors 
[1-6]. In this respect, the best current model is precision combina-
tion care: accurate diagnosis, lifestyle intervention, secondary-cause 
correction, and molecular therapy aligned with the dominant disease 
mechanism.

Conclusion
Small interfering RNA therapeutics represent one of the most 

important contemporary advances in the treatment of severe hyper-

triglyceridemia. By selectively silencing hepatic APOC3 or ANGPTL3, 
these agents move clinical management beyond nonspecific tri-
glyceride lowering toward direct control of the molecular drivers of 
chylomicronemia and remnant accumulation [7,8,13-17,18,19]. The 
strongest current evidence supports plozasiran, which has demon-
strated profound and durable triglyceride lowering, favorable effects 
on lipoprotein profiles, evidence for pancreatitis risk reduction, and 
first regulatory approval for adults with familial chylomicronemia 
syndrome [20-28]. ANGPTL3-directed agents such as zodasiran and 
solbinsiran further broaden the therapeutic horizon and may ulti-
mately be especially useful in phenotypes where severe triglyceride 
elevation coexists with mixed dyslipidemia and elevated remnant 
burden [29-32]. Future studies should focus on long-term safety, phe-
notype-specific treatment algorithms, real-world implementation, 
and the extent to which pancreatitis-oriented molecular therapy can 
also modify broader cardiometabolic risk. Taken together, current ev-
idence indicates that severe hypertriglyceridemia is entering an era 
in which targeted RNA therapeutics can be integrated into clinically 
meaningful precision care [43,44].
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