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ABSTRACT 

High blood pressure is a major cause of heart disease worldwide, leading to over 10 million deaths each year. Many people 
find it hard to control their blood pressure because they don't stick to their medication or find it too complicated to take 
pills every day. This review looks at zilebesiran, a new type of treatment called small-interfering RNA (siRNA) therapy, 
designed to help with these problems. Zilebesiran targets a gene in liver cells and uses a special delivery system to make 
sure it reaches the liver. It works by stopping the production of a protein called angiotensinogen, which is important for 
blood pressure regulation. This drug blocks a system in the body that controls blood pressure, providing long-lasting 
effects. Unlike other treatments, zilebesiran can lower blood pressure for up to six months with just one injection. Studies 
have shown that an 800 mg dose can reduce blood pressure by about 22.5 mmHg after six months. The treatment is 
generally safe, with mild side effects like injection site reactions and headaches. Ongoing studies are looking at how it 
works with other treatments and in high-risk patients. Zilebesiran offers a new approach to managing high blood pressure, 
moving from daily pills to an injection every six months. 
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INTRODUCTION 

Existing interventions targeting high blood pressure primarily 
seem to be based on the medicines that reduce blood pressure and 
on lifestyle modifications. These strategies have already resulted 
in a significant reduced blood pressure level, slower rate of organ 
damage, and better condition of the heart and blood vessels. 
Since the cardiovascular risk (CVR) associated with hypertension 
(HTN) is strictly and directly related to BP values, the lack of 
their full normalization can also take part in the phenomenon.[1] 
 High blood pressure is a “silent killer” since it creates problems 
in the complicated system of the heart and blood vessels. The 
condition usually passes unnoticed since it has no apparent signs 
but its impacts are profound and far-reaching. Each year, 
hypertension claims over 10 million lives globally, cementing its 
status as the foremost risk factor for cardiovascular disease 
(CVD).[2] 
 Hypertension is another severe chronic health conditions which 
befalls approximately a third of individuals aged 30-79 years all 
over the world. .[3] Heart and blood vessel problems are 
significantly caused by (cardiovascular disease; CVD) high blood 
pressure. It has been the largest threat that contributes to disease 
globally. High blood pressure is found in one in every three 
grown-ups all around the globe. Its figure has increased two-fold 
within the last two decades and is projected to increase further.[4] 
Hypertension remains the single largest risk factor contributing to 
death and disability-adjusted life years globally, resulting in 9.4 
million deaths and the loss of over 200 million healthy life-years 
annually.[5] 
This review looks at novel methods of how to treat high blood 
pressure with special emphasis on siRNA drugs.  As we navigate 

the complexities of hypertension management, we delve into the 
prospects of siRNA therapy.[2] 
Angiotensinogen (AGT) is the protein present in the blood and is 
produced by the liver predominantly. It is an essential component 
of the RAAS system and all the angiotensin peptides. RAAS can 
be prevented by blocking the production of AGT with the help of 
antisense Oligonucleotides or small interfering RNAs (siRNAs). 
This then reduces blood pressure.[3] 
 Cell therapies RNA interference (RNAi) Therapeutic agents are 
the emergence of a novel approach to gene silencing in the form 
of messenger RNA (mRNA) destruction that encode the disease-
causing protein. Due to the long-lasting effect and fewer doses of 
RNAi, it may assist individuals to adhere to treatment strategies, 
reduce excessive medication intake, and achieve other objectives 
of heart-related treatment unmet at the moment. RNAi drugs are 
based on the small interfering RNA (siRNA) molecules, which 
bind to a complex known as the RISC, which then cleaves the 
complementary mRNA. Examples of the kind of medicines 
produced through this technology are approved medicines against 
rare diseases like hereditary transthyretin amyloidosis and this 
demonstrates that such technology can indeed work with people. 
An example of RNAi drug is zilebesiran which inhibits 
angiotensinogen to reduce blood pressure.[6] 
Zilebesiran is administered under skin after every 12-24 weeks. It 
is long-lasting and is capable of maintaining low blood pressure 
weeks. Preliminary research indicates that it enters into the body 
and performs. It promptly prevents angiotensinogen, and prevents 
it in 12 weeks up to 24 weeks in a single injection.[7] 
Zilebesiran is an interfering RNA small drug (siRNA) that binds 
to AGT gene. It is at phase II clinical trials and is able to reduce 
blood pressure up to six months when administered under the 
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skin in one injection. This demonstrates that siRNAs of AGT 
may be an effective method of treating hypertension. Although 
Zilebesiran is already effective and safe, we believe that there 
will be an increasing number of patients with high blood pressure 

that want a number of siRNA available sometime in the future. 
SiRNAs have not yet delivered their entire potential thus we 
would like to make AGT-targeting siRNAs even more useful.[3] 

 
Figure: Lifestyle recommendations: current HNT guidelines 
summarised regarding lifestyle interventions as a healthy diet, 
regular physical activity, dietary salt restriction, reduction in 
alcohol intake, and smoking cessation.[1]  

EPIDEMIOLOGY: 

There were approximately twice as many high blood pressure 
people in the places with the highest number of people as in the 
places with the least number of people. In “Latin America and 
the Caribbean”, the respective highest numbers were reached by  
 

 

men. In the case of women, they were in the previously socialist 
economies.[8] 
The lowest estimates of prevalence among men and women were 
in the region “other Asia and Islands”. Between 2000 and 2025, 
high blood pressure is projected to increase 9 percent in men and 
13 percent in women around the world; the issue is primarily the 
changing age structure of the population.[8] 
Precisely, the global population is projected to be more aged by 
2025. Hypertension rates were observed as high in young people 
among men compared to the level between women and in old 
people among women compared to that of men.[8] 
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Figure 1: Number of people with hypertension aged 20 years and older by world region and sex in 2000 (upper) and 2025 (lower) 
In 2000, 95% CIs by region for men and women, respectively, were: established market economies (113·7–118·7 million) (121·2–
125·4 million); former socialist economies (40·5–40·8 million) (52·3–52·6 million); India (52·2–68·5 million) (50·1–65·5 million); 

In 2025, the 95% CIs by region for men and women, 
respectively, were: established market economies (144·7–151·1 
million) (159·2–164·5 million); former socialist economies 
(43·9–44·1 million) (59·5–59·8 million); India (94·3–120·2 
million) (90·9–121·6 million).[8] 

MECHANISM OF ACTION 

Zilebesiran is a chemically modified, double-stranded small 
interfering RNA (siRNA) therapeutic designed to silence the 
gene encoding angiotensinogen in hepatocytes.[9] 
Angiotensinogen (AGT) gene targets Zilebesiran is a novel 
siRNA drug, the first of its kind, which attacks angiotensinogen 
(AGT) gene. It is an emerging blood-pressure drug which is 
based on turning off the AGT gene thereby preventing the 
production of angiotensinogen in the body thereby reducing 
blood pressure and angiotensinogen concentration in blood. .[10] 
siRNA is effective by suppressing genes post-transcription. A 
new form of siRNA involves trivalent N -acetylgalactosamine 
(GalNAc) ligand to conjugate the siRNA. It identifies and 
cleaves the mRNAs produced by high-potency and specificity 
liver cells.  In this method, the asialoglycoprotein receptor 

(ASGR) is utilized more commonly known as the Ashwell-
Morell receptor and is predominantly expressed on hepatocytes.[2] 
 Zilebesiran, once injected under the skin, enters liver cells by 
receptor-mediated uptake very rapidly. The siRNA enters the 
cytoplasm and gets attached to the RNA-silencing complex 
located in the cell. The siRNA guide strand is complementary to 
the AGT mRNA and leads to the mRNA being cut preventing the 
expression of angiotensinogen protein.[9] 
Angiotensin I and II concentrations in blood decrease when 
zilebesiran decreases the amount of angiotensinogen produced by 
the liver. Renin converts to angiotensin I, which is known as 
angiotensinogen, and thus reducing its amount reduces the entire 
RAAS pathway. There are two theoretical advantages of this 
strategy of preventing RAAS by blocking at the top rather than 
typical RAAS blockers.[9] 
Since angiotensinogen produces all angiotensin peptides, it is 
possible to reduce angiotensinogen and suppress RAAS activity 
and prevent the angiotensin II “break-out” that occasionally 
occurs with ACEIs or ARBs medications. Angiotensin I and II 
remain low even when the level of renin increases due to 
treatment but there is no angiotensinogen that the body can use 
either for angiotensin I or II formation.[9] 
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Figure 2: Zilebesiran – Mechanism of Action [9] 

Second, this liver- targetable drug usually does not affect 
angiotensinogen in other locations than the liver, i.e., in the 
kidneys or fat tissue. 
It functions in the liver alone, and thus could reducing the side 
effects in other organs like the kidneys. The drug in animal 
studies essentially inhibited the production of angiotensinogen in 
the liver, and had no apparent effect on the kidneys. This drug 
does not disrupt the bradykinin unlike the ACE inhibitors hence 
it is unlikely to cause the cough and swelling experienced with 
these drugs. Zilebesiran provides a solid and long-lasting method 
of lowering blood pressure by striking the primary premature 
phase of the blood-pressure machinery.[9] 

 
Pharmacokinetics: 
Zilebesiran is also designed to remain active in the liver over an 
extended period. Once injected into the skin, the siRNA attains 
its peak level in the bloodstream soon after which it gets into the 
liver cells efficiently. Unmodified normal siRNA is degraded by 
enzymes at a very rapid rate (in minutes). Zilebesiran employs 
special chemistry (+) changes, which ensure longevity by 
safeguarding them. 
The GalNAc ligand conjugated with the drug holds nearly all of 
the dose concentration in the liver and therefore only a negligible 
amount is distributed throughout the body. 
Phase 1 study non-compartmental analyses revealed that the 
exposure of the drug and dose increased in a directly proportional 
manner between 10 mg and 800 mg in the phase 1 study. In 
practice, there was an increase in the blood and liver level as the 
higher the dosage the higher the level but the drug was not 
accumulating at an unexpected rate. Repeat dosing: In a phase 1 -
sub-study (Part D), subjects with obesity were dosed with 800 
mg/12 weeks. The effects and the drug exposure were 
comparable to that after a single dosage which showed no 
changes in repeated dosing on the drug behavior even in 
individuals with varying body mass index.[9] 

Pharmacodynamics: 
Zilebesiran reduces the angiotensinogen in the blood strongly and 
long-lastingly, and this also reduces blood pressure. In a phase1 
trial, it reduced angiotensinogen levels by greater than (>90%) 
percent using a dose of (≥100mg) or higher in a few weeks. 
Actually, the median decrease remained greater than 90% in 
week 3 to week 12 following one dose of 100mg or above. 
In highest dose (800mg) over 90 percent (>90%) of the 
angiotensinogen in the blood remained at a low concentration 
during 24 weeks on that dose. The duration of effect was due to 
the long persistence of a siRNA in the liver cells and long-lasting 
continued disrupting of AGT mRNA by the RNA-induced 
silencing complex.[9] 
Accordingly, doses of zilebesiran of effective dose clinical 
significance brought about a measurable difference in RAAS 
biomarkers: at doses ≥200mg and above, both plasma renin 
activity and angiotensin I, angiotensin II and aldosterone levels 
showed marked effect and evidence of downstream RAAS 
inhibition was noted (Interestingly, at higher dosages 200mg, 
plasma renin concentration can rise because of attenuation of the 
inhibitory effect of angiotensin II; however, the overall 
angiotensin production will.[9]   
The extent of angiotensinogen silencing is correlated with the 
amount of BP drop with zilebesiran.  In the phase 1, increased 
dose led to a greater decrease in 24 -hour ambulatory blood 
pressure, and the dose was strongly inversely correlated with the 
decrease in systolic pressure (r = -0.4).  Similarly, the decrease in 
systolic BP, increased as the blood levels of angiotensinogen 
reduced.[9] 
Two hundred and above doses reduced blood pressure 
significantly. At 8 weeks, individuals receiving ≥200mg showed 
systolic blood pressure reduction >10mm Hg and diastolic >5mm 
Hg compared to baseline. The reduction occurred within 1-4 
weeks and remained stable at 12-24 weeks with increased dose. 
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To give one example, individuals taking 800 mg of the drug had 
an average systolic blood pressure decrease of approximately 
~22.5mm Hg after 24 weeks, and their diastolic pressure 
decreased by almost ~10.8mm Hg.1. These prolonged changes 
indicate that the drug remains active in the body over a 
considerable period of time.   
One of the aspects of zilebesiran is its interaction with salt in the 
diet and with other blood-pressure medications that inhibit the 
RAAS system. In a small study that randomized the amount of 
salt that people consumed, those consuming large amounts of salt 
had a significantly smaller reduction in blood pressure on 
zilebesiran, whereas those consuming less salt had a greater 
reduction.[9]  
This finding aligns with blood pressure knowledge: excess salt 
causes fluid retention and poor blood pressure control. Blood 
pressure reduction with irbesartan combined with zilebesiran 
exceeds reduction from zilebesiran alone, showing dual system 
targeting is more effective. The results guide physicians' use of 
zilebesiran and suggest patients limit salt intake while safely 
using other medications affecting the same system.[9] 
Preclinical Studies: 
The preclinical trials have indicated the reduction of blood 
pressure in rodents using zilebesiran providing insights on how it 
might work on humans. Both the angiotensin II or norepinephrine 
can reverse the drop in blood pressure that the AGT -targeted 
siRNA causes in a short period of time and by consuming more 
salt can decrease the drop in blood pressure that the AGT -
targeted siRNA causes. This comprehensive knowledge on the 
mechanism of action of zilebesiran and the fact that its action is 
reversible makes this agent a very easy therapeutic agent in high 
blood pressure.[10] 
In 2011, REVERSIR (RVR) was developed as a tool using DNA 
to prevent siRNA activity. This enabled switching zilebesiran's 
effect on/off in lab animals, allowing angiotensinogen 
reproduction when needed. AGT siRNA (10 mg/kg) reversed 
zilebesiran's blood-pressure-lowering effect in hypertensive rats 
under 1, 10 or 20 mg/kg of AGT siRNA, with normal blood 
pressure restored within 4-7 days.[10] 
RVR doses of 10 and 20 mg/kg restored AGT and renin values to 
normal and a repeat dose of zilebesiran after AGT-RVR restored 
blood pressure proportionally to the initial dose of RVR. 
Anti-AGT siRNA: Blood Pressure Lowering and Organ 
Protection in Preclinical Disease models.   
One preclinical research by Merck studied an siRNA in lipid 
nanoparticles, which was to inhibit the AGT gene. It was 
administered at the rate of 3mg/kg as an injection into the blood 
of male spontaneously hypertensive rats.  
Treatment resulted in rapid reduction of liver AGT mRNA and 
blood AGT levels with the treatment effect lasting approximately 
1 week. Blood pressure significantly decreased reaching the 
lowest level on day 4 following the treatment (154 ± 4 mmHg vs. 
188 ± 2 mmHg in the control group). The liver and kidney tests 
remained normal and no evidence of injury was detected.[10] 
Another preclinical study was conducted by Alnylam. They 
experimented on an AGT-conjugated siRNA in spontaneously 
hypertensive rats (SHR; systolic blood pressure ≥ 150 mmHg) 
and above. They also experimented it using normal rats with a 
(systolic blood pressure 110–125 mmHg). They administered the 
siRNA and the combination of siRNA and captopril or valsartan. 
SiRNA therapy reduced mean arterial pressure by −14 mmHg, 
captopril by −23 mmHg, and valsartan by 10mmHg, while 
valsartan-siRNA combination achieved −68 mmHg reduction. 
Valsartan monotherapy reduced plasma AGT by 97-99% and 
suppressed angiotensin-III. The combination also decreased heart 
enlargement by reducing NT-pro BNP levels without affecting 
kidney activity.[10] 

A study comparing oral captopril with RNA-based GalNAc 
siRNA R0797070 in hypertensive rats showed R0797070 caused 
greater cardiac changes, reducing heart weight by 10 and left 
ventricular cell size by 17. These findings suggest zilebesiran 
may provide better cardiac protection through blood pressure 
reduction. While preeclamptic rats showed no fetal damage in lab 
tests, concerns remain about effects on other organs. Haase et al. 
tested liver-targeted siRNA therapy for AGT on pregnant rats to 
treat preeclampsia.[10] 
Transgenic rats carrying human AGT and renin genes stimulated 
the mother and placental renin angiotensin aldosterone system. 
The RUPP model decreased uterine blood circulation and caused 
inflammation. In both models, siRNA reduced blood pressure 
and urinary proteins, improved fetal growth, and preserved fetal-
placental health. 
Further research is required to find out the possibility of 
zilebesiran to cross the placenta and produce the same beneficial 
effects on fetal development. Notably, zilebesiran is primarily 
taken to liver cells thus avoiding involvement of other tissues 
such as the kidneys and the fat in the production of AGT. This is 
so much more applicable to individuals that are obese, since the 
tissues secret a lot of AGT. [10] 

CLINICAL TRIAL EVIDENCE 

Phase 1 Trials: The first study of zilebesiran in humans was a 
phase 1 trial with multiple parts. In part A, 84 individuals with 
mild or moderate hypertension were divided into groups. Two-
thirds received a single injection of zilebesiran (doses 10-800 
mg), while one-third got placebo, with 24-week follow-up. Part B 
compared 800 mg effects between low and high salt intake, while 
Part E tested 800 mg combined with irbesartan.[9] 
The endpoints included safety, drug tolerability and reduction of 
serum AGT, drug behavior and blood pressure changes. 
Zilebesiran showed dose-effectiveness with greater blood 
pressure reductions at ≥200mg. At 8 weeks after a 200mg dose, 
24-hour ambulatory systolic and diastolic blood pressure 
decreased >10mm Hg and >5mm Hg from baseline. These 
reductions persisted for 24 weeks due to its long-acting activity. 
The mean systolic and diastolic blood pressure changes were 
22.5 mmHg and 10.8 mmHg at 6 months with 800mg dose. [9] 
BP decreased during day and night, denoting proper control. The 
salt study showed failure to reduce salt suppresses drug 
effectiveness, as BP remains high despite medication, indicating 
lifestyle's role. Part E showed irbesartan with zilebesiran 
decreased BP more significantly than zilebesiran alone. Phase1 
findings demonstrated AGT silencing with siRNA reduces BP for 
months with a single dose.[9] 
Phase 2 Trials: A phase 2 randomized, double-blind, placebo-
controlled trial (KARDIA-1) included 394 adults with mild-to-
moderate hypertension. Patients discontinued blood-pressure 
medications and received either subcutaneous zilebesiran or 
placebo. Doses were: 150 mg or 300 mg or 600 mg every 6 
months, or 300 mg every 3 months. The primary endpoint was 
change in 24-hour systolic blood pressure at 3 months via 
ambulatory monitoring.[9] 
KARDIA-111 showed zilebesiran reduced blood pressure across 
doses. At 3 months, zilebesiran patients had reduced 24hour 
systolic BP versus placebo. The least squares mean differences 
against placebo for 150mg, 300mg, and 600mg doses were -
14.1mmHg, -16.7mmHg and -15.7mmHg respectively (P < 
0.001).[9] 
The blood pressure reduction mirrors that of standard BP 
medication, demonstrating zilebesiran's significant clinical effect. 
This reduction persisted throughout the six-month duration, with 
BP remaining lower in drug-taking groups despite reduced 
dosing frequency. Most patients taking the drug achieved their 
target blood pressure, unlike the placebo group where BP 
increased. Additional phase 2 studies are ongoing.[9] 
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Figure 3: KARDIA -1 about phase -2 clinical trials.[11] 

The KARDIA-2 trial is a study that combines zilebesiran with 
standard blood pressure medications in a large group of over 600 
patients. It will indicate whether zilebesiran is effective on top of, 
or is able to substitute for, well-known medications such as 
diuretics, ACE blockers, ARBs or calcium channel blockers. 

Another trial is known as KARDIA-3 and is observing 
individuals with higher blood pressure, but with a high chance of 
heart disease and those who take multiple drugs.  

 
Figure 4: KARDIA -2 about phase -2 clinical trials.[11] 
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Figure 5: KARDIA -2 about phase -2 clinical trials.[11] 

In KARDIA-3, physicians are prescribing zilebesiran with 2-4 
other blood-pressure drugs to 400 individuals to assess its 
effectiveness in reducing blood pressure resistant to other 
treatments. Phase 2 trials will help determine optimal use of 
zilebesiran, whether alone or combined with other medications 
for patients with difficult-to-treat hypertension.[9] 
KARDIA-3 (NCT06272487) investigates zilebesiran's safety and 
effectiveness in patients with or at risk of heart/blood vessel 
disease. The study includes patients with critical kidney disease 
and those whose high blood pressure remains uncontrolled 
despite taking multiple blood pressure medications.[12] 
Efficacy of Zilebesiran:[6] 
Zilebesiran reduced blood pressure in trials, showing dose-
dependent effects that could result in six months of pressure 
reduction after one dose. It benefited individuals with unchecked 
high blood pressure, adding value to existing treatment. Research 
shows angiotensinogen-blocking decreases blood pressure and 
prevents blood vessel and heart changes.[6] 

Safety profile and future considerations:.[2] 
Nevertheless, due to the small and fast study it is possible that 
uncommon severe side effects have not been extensively 
examined. Since individuals with other disorders such as type 2 
diabetic and chronic kidney disease were not excluded, further 
safety testing of zilebesiran is required. siRNA therapies may 
have an impact on genes that they are not targeted to so we 
continue to be concerned about off-target effects.[2] 
RAS blockers can slow kidney blood flow and reduce fetal 
oxygen, making them unsuitable during pregnancy. Zilebesiran, 
which inhibits RAAS pathway, may similarly affect kidney blood 
flow and fetal oxygen levels. Though studies found no adverse 
effects in preeclamptic rat embryos, concerns about potential side 
effects persist.[2] 
Further research is needed to determine zilebesiran's placental 
transfer and fetal effects. As zilebesiran primarily targets liver 
cells, it does not affect AGT in other regions like kidneys or fats, 
which are important for obese individuals.[2] 

 
Figure 6: safety profile through month 6 about phase -2 clinical trials.[11] 

Safety and adverse events:[13] 
Overall, 58 patients (72%) were assigned to zilebesiran and 28 
patients (88%): a placebo.   
Side effects which had a minimum of 5 percent of the patients’ 
included headaches, injection site reactions as well as upper 
respiratory tract infection; majority of these were mild or 
moderate. The only known adverse outcome of treatment 
reported to have occurred in over two patients consisted of 
injection-site reaction.   
There were three critical adverse events, including: ischemic 
optic neuropathy; surgery treatment in a patient who took 200mg 

of zilebesiran (prostate cancer); and acute anemia as a side effect 
of a procedure done on the screening patient before taking the 
study drug (in a patient taking zilebesiran and irbesartan).[13] 
The patients did not experience any deaths and unexpected 
hospital admissions, or treatment of low blood pressure, high 
potassium, or deteriorating kidney conditions. Blood potassium 
levels, sodium, creatinine and kidney filtration rate did not show 
any significant change.[13] 
Future Directions:[14] 
Zilebesiran shows promise for future hypertension management. 
Despite over 100 approved antihypertensive medications, 
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treatment response remains unsatisfactory. Semi-annual 
zilebesiran administration could improve BP through better 
adherence. While its safety profile appears adequate, more 
research in high-risk populations is needed to evaluate kidney 
effects, similar to RAAS inhibitors. Reversing zilebesiran's long-
acting effects remains a key safety concern. Though 
noradrenaline and Ang II show potential as reversal agents, 
clinical testing is required. AGT elevation likely contraindicates 
use in reproductive-age women without guaranteed contraception 
due to RAS inhibition teratogenicity.[14] 
Further research shall determine zilebesiran's effect on blood 
pressure in individuals with abnormal blood pressure profiles, 
including those with nocturnal hypertension. It will assess safety 
and efficacy when combined with other blood pressure 
medications. [14] 
Zilebesiran inhibits AGT blood levels by over 90%. As proposed 
by Professor Bruanwald, it could be administered annually with 
inclisiran to prevent heart illness by targeting CVD's major risk 
factors. Zilebesiran may transform hypertension treatment.[14] 
Limitations:[15] 
This review is faced with a number of limitations. Being a 
narrative synthesis, it neither compounds data into figures nor 
can be biased due to the manner of studies selection and 
verification. Although using the SANRA guidelines made the 
methods more readable, the maintenance of a clear goal, 
systematic literature research, consistent interpretations, and clear 
references, there are still certain limits. Very early evidence of 
trials that are still in progress, or only recently finished, is, in 
some respects, premature, and variations in the design of study, 
what is measured by the study, and the duration of the study 
population substantiate comparisons between treatments. In 
addition, many new drugs are still shedding plenty of long-term 
safety, real-world effectiveness, and cost-effectiveness data, and 
thus we must be cautious as regards the extent to which they may 
actually exert a positive effect on the world.[15] 

Conclusion 

Zilebesiran represents a breakthrough in hypertension treatment, 
moving from daily oral medications to injections given twice 
yearly. This siRNA therapy uses RNA interference (RNAi) to 
inhibit hepatic angiotensinogen (AGT) production, achieving 
sustained blood pressure reduction for up to six months. Phase 1 
and Phase 2 trials, including KARDIA-1, demonstrate strong 
efficacy and safety, ensuring consistent 24-hour blood pressure 
control. The blood pressure reduction with infrequent dosing 
addresses medication non-adherence, a key factor in uncontrolled 
hypertension worldwide. The targeted delivery to hepatocytes 
minimizes off-target effects in non-liver tissues, such as kidneys, 
offering advantages over conventional RAAS inhibitors. While 
ongoing studies, like KARDIA-2 and KARDIA-3, are vital to 
assess its role in combination therapies and high-risk groups, 
zilebesiran's mechanism and lasting impact signal a new era in 
cardiovascular treatment. This therapy could improve clinical 
outcomes and reduce global hypertension-related mortality and 
disability. 
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