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The annual review of new drugs approved by the FDA is an important tool for analyzing current trends in pharmacology 
and medicine, reflecting progress in the treatment of complex diseases, including oncological pathologies, orphan diseases, 
and infectious processes. The article aims to inform medical specialists and pharmacologists about current trends in the 
development and registration of innovative medicinal products in 2025.
The aim. To summarize and systematize data on the latest medicinal products launched in 2025, and to analyze their 
mechanisms of action.
Materials and methods. The presented data are taken from open sources and supplemented by the results of individual 
studies aimed to the investigate new mechanisms and approaches in therapy. The main list of new medicines and 
introductory information about them are taken from the report of the Food and Drug Administration (FDA) — “Novel  
Drug Approvals for 2025.
Results. In 2025, the FDA approved 46 drugs, of which 31 were small molecules and 15 were macromolecules. Among 
the drugs in the first group, 11 (24 % of all new drugs and 35 % of all new small molecules) are used in oncology, 2 are 
immunotropic, and 2 are for cardiology. The majority (16 drugs) belong to miscellaneous drug groups. Among biologicals, 
the largest portion consisted of monoclonal antibodies for the treatment of non-oncological diseases — 6 (13 % of all and 
40  % of biologicals) and monoclonal antibodies for the treatment of oncological diseases — 5 (11  % of all and 33  % of 
biologicals). Nucleic acid-based drugs and protein molecules, excluding antibodies, accounted for 3 (7 % of all and 20 % of 
biologicals) and 1 (2 % of all and 7 % of biologicals) respectively.
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Conclusion. The significant proportion of biopharmaceuticals among newly registered drug products in 2025 highlights 
the dynamic development of the pharmaceutical industry and its focus on personalized medicine and biotechnology. 
Therapy based on mAbs interacting with receptors, as well as immunotherapy based on newly discovered mechanisms of 
anti-tumor immunity, occupies a substantial part of the structure of original drugs. The search for new rational antibiotic 
combinations remains relevant. Small molecules still constitute the largest share of the original drug market, among which 
drug substances — ligands of new targets and oligonucleotide sequences are emerging. This review is compiled for medical 
specialists and pharmacologists to familiarize them with current trends in the registration of original drugs and in the 
therapy of malignant neoplasms, as well as orphan diseases.
Keywords: FDA; original drugs; immunotherapy; small molecules; biopharmaceuticals; drugs for orphan diseases
Abbreviations: DNA — deoxyribonucleic acid; LDL — low-density lipoprotein; MIC — minimum inhibitory concentration; 
NSCLC — non-small cell lung cancer; RSV — respiratory syncytial virus; CVD — cardiovascular disease; PDE — 
phosphodiesterase; BCMA — B-cell maturation antigen; EGFR — epidermal growth factor receptor; ER — estrogen 
receptor; ET — endothelin receptor; Ig — immunoglobulin; HER — human epidermal growth factor receptor; Ki — 
inhibition constant; PD-1 — programmed cell death protein 1; STAT — signal transducer and activator of transcription; 
TRPM8 — transient receptor potential cation channel subfamily M member 8.
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Ежегодный обзор новых препаратов, одобренных FDA, представляет собой важный инструмент для анализа 
современных тенденций в фармакологии и медицине, отражая прогресс в лечении сложных заболеваний, включая 
онкологические патологии, орфанные болезни и инфекционные процессы. Статья направлена на информирование 
медицинских специалистов и фармакологов о современных тенденциях в разработке и регистрации 
инновационных лекарственных препаратов в 2025 году.
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Цель. Обобщить и систематизировать данные о новейших лекарственных препаратах, вышедших на рынок в 2025 
году, а также проанализировать механизмы их действия. 
Материалы и методы. Представленные данные взяты из открытых источников и дополнены результатами 
отдельных исследований, посвящённых изучению новых механизмов и подходов в терапии. Основной список новых 
лекарственных препаратов и вводная информация о них взяты из отчета Управления по санитарному надзору за 
качеством пищевых продуктов и медикаментов (FDA) — «Novel Drug Approvals for 2025». 
Результаты. В 2025 году FDA одобрено 46 лекарственных препаратов, среди которых 31  — это малые молекулы  
и 15 — макромолекулы. Среди препаратов из первой группы в онкологии применяют 11 (24% от всех новых 
препаратов и 35% от всех новых малых молекул), 2 — иммунотропные и 2 для применения в кардиологии. Большая 
часть (16 препаратов) относится к разрозненным группам препаратов. Среди биопрепаратов большую часть  
составили моноклональные антитела для лечения неонкологических заболеваний — 6 (13% от всех и 40% от 
биопрепаратов) и моноклональные антитела для лечения онкологических заболеваний — 5 (11% от всех и 33% от 
биопрепаратов). Препараты на основе нуклеиновых кислот и белковые молекулы, кроме антител, составили 3 (7% 
от всех и 20% от биопрепаратов) и 1 (2% от всех и 7% от биопрепаратов) соответственно.
Заключение. Большая доля биопрепаратов среди вновь зарегистрированных лекарственных препаратов в 2025 
году подчёркивает динамичное развитие фармацевтической отрасли и ее ориентацию на персонализированную 
медицину и биотехнологии. Терапия, основанная на mAb, взаимодействующих с рецепторами, а также 
иммунотерапия, основанная на новых открытых механизмах противоопухолевого иммунитета, занимает весомую 
часть в структуре оригинальных препаратов. Остаётся актуальным поиск новых рациональных комбинаций 
антибиотиков. Большую часть рынка оригинальных препаратов все еще составляют малые молекулы, среди которых 
появляются лекарственные средства — лиганды новых мишеней и олигонуклеотидные последовательности. 
Обзор составлен для ознакомления медицинских специалистов и фармакологов с современными тенденциями в 
регистрации оригинальных препаратов и в терапии злокачественных образований, а также орфанных болезней.
Ключевые слова: FDA; оригинальные препараты; иммунотерапия; малые молекулы; биопрепараты; препараты для 
лечения орфанных болезней
Список сокращений: ДНК — дезоксирибонуклеиновая кислота; ЛПНП — липопротеины низкой плотности; МПК — 
минимальная подавляющая концентрация; НМРЛ  — немелкоклеточный рак лёгкого; РСВ  — респираторно-
синцитиальный вирус; ССЗ  — сердечно-сосудистые заболевания; ФДЭ  — фосфодиэстераза; BCMA  — антиген 
созревания B-клеток; EGFR — рецептор эпидермального фактора роста; ER — рецептор к эстрогену; ET — рецептор 
эндотелина; Ig  — иммуноглобулин; HER  — рецептор эпидермального фактора роста человека; Ki  — константа 
ингибирования; PD-1  — рецептор программируемой клеточной гибели 1; STAT  — сигнальные трансдукторы и 
активаторы транскрипции; TRPM8 — катионный канал 8, действующий по механизму транзиторного рецепторного 
потенциала подсемейства меластатина. 

INTRODUCTION
Modern pharmacotherapy is one of the key tools 

for increasing the life expectancy and improving the 
quality of life of the population, which necessitates 
the high importance of developing and implementing 
new drugs. The global pharmaceutical industry is 
characterized by a high degree of scientific intensity, 
significant investments, and competitiveness, leading 
to a constant complication of the processes of creating 
and registering drugs [1].

The development of original drugs remains a 
lengthy and resource-intensive process, associated 
with a high level of risk; however, it is this segment that 
defines the directions of drug development, forming 
new therapeutic approaches and expanding treatment 
options for previously difficult-to-manage diseases. 
Regulatory activities, which ensure the assessment 
of the efficacy and safety balance of medicines at all  
stages of their life cycle, play a significant role in this [2].

The U.S. Food and Drug Administration (FDA), 
particularly the Center for Drug Evaluation and 
Research (CDER), remains one of the leading regulatory 
bodies defining global trends in the development and 

registration of drugs. Annual reports on the registration 
of new drugs allow for a systematic analysis of changes 
in the structure of pharmacotherapy, including 
distribution by drug classes, mechanisms of action, and 
therapeutic areas.

In 2025, the trend towards an increased share of 
targeted drugs aimed at specific molecular targets, 
as well as the expanded use of biotechnological 
approaches, is expected to continue. Alongside 
monoclonal antibodies, the importance of nucleic 
acid-based drugs, including small interfering RNAs 
and antisense oligonucleotides, is growing, reflecting 
the development of precision medicine and targeted 
delivery technologies [3]. Simultaneously, there is 
active implementation of new small molecules with 
original mechanisms of action, including in areas 
beyond oncology, such as cardiometabolic, immune, 
and rare genetic diseases [4].

The analysis of medicines registered in 2025 is 
of interest from the perspective of assessing current 
pharmacotherapy development trends, identifying 
priority therapeutic areas, and characterizing innovative 
treatment approaches.
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THE AIM to systematize and analyze current 
trends in the development and registration of new 
medicines in 2025, with a particular focus on innovative 
mechanisms of action.

MATERIALS AND METHODS
Data on medicine indications and mechanisms 

of action were taken from the Summary of Product 
Characteristics (SmPC) published by the FDA and 
supplemented with descriptions presented on the 
Drugs.com website. Structural formulas of drugs were 
obtained from the PubChem resource. In cases where 
PubChem did not contain the required formula, the 
molecular structure was taken from the Drugs.com 
website or from the package insert of the medicinal 
product with that active substance. The ChemDraw 
Program was used to standardize the appearance of the 
formulas.

To update literary data, a search for publications on 
preclinical and clinical studies of drugs or their active 
substances, as well as publications on fundamental 
research, was conducted in the validated bibliographic 
database of the U.S. National Library of Medicine 
(PubMed), on the ResearchGate and Google Scholar 
websites, as well as in Russian scientific online libraries 
eLibrary.ru and CyberLeninka. Search queries included 
combinations of keywords with pharmacological 
properties (e.g., arimoclomol in Niemann-Pick disease, 
etc.). When searching for data on medicinal products, 
articles published no earlier than 2016 were used. 
No publication date restriction was imposed when 
describing studies of fundamental mechanisms.

The work also includes data from CDER’s 
“Advancing Health Through Innovation” reports1,2,3,4,5 
for the periods from 2021 to 2025.

RESULTS
In 2025, the FDA approved 46 medicines. Table 1 

presents the trade name, manufacturer, INN, dosage 
form, class, and indications for use of the medicines 
approved in 2025.

In 2025, the FDA approved 46 medicines,  

1 CDER. Advancing Health Through Innovation: New Drug Therapy 
Approvals 2021. Available from: https://www.fda.gov/media/155227/
download?attachment
2 CDER. Advancing Health Through Innovation: New Drug Therapy 
Approvals 2022. Available from: https://www.fda.gov/media/164429/
download?attachment
3 CDER. Advancing Health Through Innovation: New Drug Therapy 
Approvals 2023. Available from: https://www.fda.gov/media/175253/
download?attachment
4 CDER. Advancing Health Through Innovation: New Drug Therapy 
Approvals 2024. Available from: https://www.fda.gov/media/184967/
download?attachment
5 CDER. Advancing Health Through Innovation: New Drug Therapy 
Approvals 2025. Available from: https://www.fda.gov/media/190705/
download?attachment

31 of which were small molecules and only 15 were 
macromolecule-based drugs (biologics; Fig. 2). Among 
small molecules, a large number of agents used in 
oncology were registered — 11 (24  % of all new 
medicines and 35  % of all new small molecules), as 
well as 2 immunotropic drugs and 2 cardiotropic drugs. 
The majority (16 agents) belong to miscellaneous 
drug groups. Among biologics, the largest proportion 
consisted of monoclonal antibodies for the treatment 
of non-oncological diseases — 6 (13 % of all and 40 % 
of biologics) drugs, and monoclonal antibodies for the 
treatment of oncological diseases — 5 (11 % of all and 
33 % of biologics). Nucleic acid-based drugs and protein 
molecules other than antibodies accounted for 3 (7  % 
of all and 20 % of biologics) and 1 (2 % of all and 7 % of 
biologics) respectively.

The dynamics of CDER FDA registrations over the 
past 9 years are presented in Figure 1.

The ratio of the quantities of drugs depending on 
their share in different market segments is presented in 
Table 2.

Below are descriptions of original drugs registered 
by the FDA in 2025. Structural formulas of the 
molecules are presented in Figure 3.

Small Molecules
Oncology Drugs
Treosulfan6 (GRAFAPEX, solution for intravenous 

administration) is intended for co-administration with 
fludarabine as a conditioning regimen for allogeneic 
hematopoietic stem cell transplantation in adult 
patients and children from 1 year of age with acute 
myeloid leukemia or myelodysplastic syndrome. 
Treosulfan is an alkylating agent. It is hypothesized 
that DNA alkylation causes the cytotoxic effect of 
treosulfan [5]. In vivo, treosulfan demonstrated 
immunosuppressive and antitumor activity in a mouse 
leukemia model [6].

Taletrectinib7 (IBTROZI™, capsules for oral use) is 
a kinase inhibitor intended for the treatment of adult 
patients with locally advanced or metastatic non-small 
cell lung cancer (NSCLC; ROS-1 positive). Taletrectinib 
is a ROS1 tyrosine kinase inhibitor, acting, among other 
things, on its mutant forms. ROS1 domain-containing 
chimeric proteins can induce tumor growth due to the 
enhancement of downstream signaling pathways [7].  
Taletrectinib inhibited the growth of cancer cells 
expressing ROS1 chimeric proteins and mutations. 
Antitumor effects of taletrectinib were observed in vivo 
in a mouse model of ROS1-positive NSCLC [7].

6 Drugs.com. Treosulfan. Available from: https://go.drugbank.com/
drugs/DB11678
7 Drugs.com. Taletrectinib. Available from: https://go.drugbank.com/
drugs/DB18711
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Figure 1 — Number of CDER-Approved Drugs Over the Last 9 Years.
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Figure 2 — Distribution of FDA-approved drugs in 2025 by category based on the nature of the medicines.

Table 2 — Original drugs from 2021 to 2025 by market segments, abs. (%)

Year 2021 2022 2023 2024 2025
First in class 27 (54 %) 20 (54 %) 20 (36 %) 24 (48 %) 20 (43 %)
Breakthrough Therapy 14 (28 %) 13 (35 %) 9 (16 %) 18 (36 %) 15 (33 %)
Orphan Disease Drugs 26 (52 %) 20 (54 %) 28 (51 %) 26 (52 %) 23 (50 %)
Prescription Segment Drugs 49 (98 %) 36 (97 %) 49 (89 %) 47 (94 %) 44 (96 %)
First U.S. Approved Drugs 38 (76 %) 25 (68 %) 35 (64 %) 34 (68 %) 32 (70 %)
Fast Track Development Drugs 18 (36 %) 12 (32 %) 25 (45 %) 22 (44 %) 18 (39 %)
Accelerated Approval Drugs 14 (28 %) 6 (16 %) 9 (16 %) 7 (14 %) 11 (24 %)
Priority Review Drugs 34 (68 %) 21 (57 %) 31 (56 %) 28 (56 %) 21 (46 %)
First Cycle Approval Drugs 43 (86 %) 28 (76 %) 46 (84 %) 37 (74 %) 39 (85 %)
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fitusiran

Figure 3 — Structural formulas of approved molecules.
Note: vc, valinecitrulline linker; PABA, para-aminobenzoic acid; average = 3, an average of 3 molecules conjugated to the antibody.

Sunvortinib9 (ZEGFROVY™, oral tablets) is a kinase 
inhibitor intended for the therapy of locally advanced 
or metastatic NSCLC with insertion mutations in exon 
20 of the epidermal growth factor receptor (EGFR) 
gene in adult patients whose disease has progressed 
on or after platinum-based chemotherapy [8]. In cell 
cultures expressing various EGFR exon 20 mutation 
variants, sunvortinib inhibited EGFR phosphorylation at 
concentrations 2–10 times lower than when acting on 
wild-type gene [9].

Dordaviron10 (MODEYSO™, oral capsules) is a 
protease activator intended for the treatment of diffuse 
midline glioma harboring the H3 K27M mutation with 
disease progression after prior therapy. Dordaviron 
is an activator of mitochondrial caseinolytic protease 
P and a dopamine D2 receptor blocker. Diffuse 
midline gliomas harboring the H3 K27M mutation are 
associated with loss of H3 K27 trimethylation [10]. 
In vitro, dordaviron activated the integrated stress 
response, induced apoptosis, and altered mitochondrial 
metabolism, leading to the restoration of H3 K27 
trimethylation in H3 K27M-mutated diffuse glioma 
models [10]. Dordaviron demonstrated antitumor 
activity in in vivo diffuse glioma models [10].

Zongertinib11 (HERNEXEOS®, oral tablets) is 
9 Drugs.com. Sunvozertinib. Available from: https://go.drugbank.com/
drugs/DB18925
10 Drugs.com. Dordaviprone. Available from: https://go.drugbank.
com/drugs/DB14844
11 Drugs.com. Zongertinib. Available from: https://go.drugbank.com/
drugs/DB18762

a kinase inhibitor intended for the treatment of 
adult patients with unresectable or metastatic non-
squamous NSCLC whose tumors have activating 
mutations in the HER2 tyrosine kinase domain, 
identified by an FDA-approved test, and who have 
previously received systemic therapy. In vitro, 
zongertinib inhibited HER2 phosphorylation, HER2 
downstream signaling (ERK phosphorylation), and the 
proliferation of lung cancer cells harboring activating 
mutations in the HER2 tyrosine kinase domain [11]. 
In vivo, zongertinib demonstrated antitumor activity 
in mouse xenograft models of NSCLC harboring 
activating mutations in the HER2 tyrosine kinase  
domain [12].

Avutometinib and Defactinib12,13 (Avmapki 
Fakzynja Co-Pack, separate oral tablets) is a kinase 
inhibitor intended for the treatment of recurrent 
low-grade serous ovarian cancer with KRAS gene 
mutation after prior systemic therapy. Avutometinib 
is a mitogen-activated protein kinase (MEK1) kinase 
inhibitor. It induces the formation of inactive RAF / MEK 
complexes, which inhibits the proliferation of KRAS-
mutated cells. Defactinib is an inhibitor of FAK and 
proline-rich tyrosine kinase-2 (Pyk2), two members of 
the FAK non-receptor tyrosine kinase family. Defactinib 
inhibited FAK autophosphorylation in cancer cells 
12 Drugs.com. Avutometinib. Available from: https://go.drugbank.
com/drugs/DB15254
13 Drugs.com. Defactinib. Available from: https://go.drugbank.com/
drugs/DB12282
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in vitro and in mouse xenograft models. Together, 
these drugs markedly suppressed cell proliferation in 
vitro and demonstrated antitumor activity in mouse 
tumor models, including low-grade serous ovarian  
cancer [13].

Imlunestrant14 (Inluriyo, oral tablets) is an estrogen 
receptor antagonist intended for the treatment of 
estrogen receptor-positive, human epidermal growth 
factor receptor 2-negative, estrogen receptor-1-
mutated advanced or metastatic breast cancer 
with disease progression after at least one course 
of endocrine therapy. Imlunestrant is an estrogen 
receptor (ER) antagonist with high affinity for the ERα 
subtype. By binding to the receptor, the drug inhibits 
ER-dependent transcription in tumor cells, leading to 
the suppression of their proliferation [14]. Imlunestrant 
demonstrated antitumor activity in vitro and in vivo in 
ER+ breast cancer xenograft models, including models 
with mutations consistent with the indication [15].

Ziftomenib15 (Komzifti, oral capsules) is a menin 
inhibitor intended for the treatment of adult patients 
with relapsed or refractory acute myeloid leukemia 
harboring a susceptible nucleophosmin 1 mutation, 
who lack satisfactory alternative treatment options. 
Ziftomenib blocks the interaction of menin and 
lysine (K)-specific methyltransferase 2A (KMT2A), 
which is crucial in the context of certain leukemias: 
in the presence of an NPM1 mutation, the affinity of 
the KMT2A-menin complex for leukemogenic gene 
promoters increases. In preclinical studies, ziftomenib 
demonstrated antitumor activity in vitro and in vivo in 
NPM1-mutated leukemia models [16].

Sevabertinib16 (Hyrnuo, oral tablets) is a kinase 
inhibitor intended for the treatment of locally advanced 
or metastatic non-squamous NSCLC with tumors 
harboring activating mutations in the HER2 tyrosine 
kinase domain in patients who have received systemic 
therapy. Sevabertinib is a reversible HER2 kinase 
inhibitor. It also exhibits activity against EGFR. In vitro, 
sevabertinib inhibited HER2 phosphorylation and 
downstream signaling pathways in cancer cells with 
HER2 alterations, as well as the proliferation of cancer 
14 Drugs.com. Imlunestrant. Available from: https://go.drugbank.com/
drugs/DB19043
15 Drugs.com. Ziftomenib. Available from: https://go.drugbank.com/
drugs/DB17171
16 Drugs.com. Sevabertinib. Available from: https://go.drugbank.com/
drugs/DB21667

cells expressing wild-type HER2 or harboring HER2 
mutations [17]. In vivo, sevabertinib demonstrated 
antitumor activity in mice with subcutaneous 
xenografts of cells derived from human NSCLC tumors 
harboring an activating HER2 exon 20 mutation [17].

Mirdametinib17 (Gomekli, oral capsules and oral 
suspension tablets) is a kinase inhibitor intended for 
the treatment of neurofibromatosis type 1 in patients 
with symptomatic plexiform neurofibromas that are not 
amenable to complete surgical resection. Mirdametinib 
inhibits mitogen-activated protein kinases 1 and 2  
(MEK 1/2). MEK 1/2 proteins are the initial regulators of 
the extracellular signal-regulated kinase ERK signaling 
pathway. In vitro, mirdametinib inhibited the kinase 
activity of MEK1 and MEK2, as well as subsequent ERK 
phosphorylation [18].

Vimseltinib18 (Romvimza, oral capsules) is 
a kinase inhibitor intended for the treatment of 
symptomatic tenosynovial giant cell tumor where 
surgical resection may lead to functional impairment or 
severe morbidity. In vitro, vimseltinib inhibited CSF1R 
autophosphorylation, CSF1 ligand binding-induced 
signaling, and the proliferation of CSF1R-expressing 
cells [19].

Immunotropic Drugs
Sebebtalstat19 (EKTERLY, tablets for oral use) is a 

kallikrein inhibitor indicated for the treatment of acute 
attacks of hereditary angioedema. Sebebtalstat is a 
competitive, reversible inhibitor of plasma kallikrein. 
Plasma kallikrein is a serine protease that cleaves high-
molecular-weight kininogen, releasing bradykinin, 
which increases vascular permeability by activating 
bradykinin receptors, causing edema. Sebebtalstat 
inhibits kininogen cleavage and reduces bradykinin 
production, thereby alleviating the clinical symptoms 
of acute hereditary angioedema episodes [20, 21]. 
Sebebtalstat also inhibits the positive feedback 
mechanism of the kallikrein-kinin system by plasma 
kallikrein, thereby reducing factor XIIa levels and 
further plasma kallikrein generation [22].

17 Drugs.com. Mirdametinib. Available from: https://go.drugbank.
com/drugs/DB07101
18 Drugs.com. Vimseltinib. Available from: https://go.drugbank.com/
drugs/DB17520
19 Drugs.com. sebetralstat – Available from: https://www.drugs.com/
sebetralstat.html
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Remibrutinib20 (Rhapsido, tablets for oral use), 
a kinase inhibitor indicated for the treatment of 
chronic spontaneous urticaria in adults who have 
persistent symptoms despite treatment with H1-type 
antihistamines. Remibrutinib is a small molecule, 
reversible inhibitor of Bruton’s tyrosine kinase. Thus, its 
mechanism of action is similar to rilzabrutinib; however, 
remibrutinib has an effect on kinases associated with 
Bruton’s tyrosine kinase. Remibrutinib prevents mast 
cell and basophil degranulation, including the release 
of histamine and other pro-inflammatory mediators, 
mediated by pathogenic IgE or IgG directed against 
FcεR1 or IgE [23].

Cardiotropic Drugs
Etripamil21 (Cardamyst, nasal spray) is an 

L-type calcium channel blocker indicated for the 
treatment of episodes of paroxysmal supraventricular 
tachycardia. Etripamil exerts its pharmacological 
effect by modulating calcium ion influx across the 
cell membrane of the atrioventricular node cells, as 
well as arterial smooth muscle cells and myocardial 
contractile cells. By interrupting re-entry in the 
atrioventricular node, etripamil helps restore sinus 
rhythm in patients with paroxysmal supraventricular  
tachycardia [24].

Aficamten22 (Myqorzo, tablets for oral use) is 
an IL-5 antagonist indicated for the treatment of 
symptomatic obstructive hypertrophic cardiomyopathy. 
Aficamten is an allosteric, reversible inhibitor of cardiac 
myosin motor activity. Aficamten reduces the force 
generated by myosin in the cardiac sarcomere, which 
contributes to the pathophysiology of hypertrophic 
cardiomyopathy. In patients with hypertrophic 
cardiomyopathy, myosin inhibition with aficamten 
reduces cardiac contractility and decreases left 
ventricular outflow tract obstruction [25].

Other Drugs for the Treatment 
of Various Pathologies
Suzetrigine23 (JOURNAVX, tablets for oral use) is 

20 Drugs.com. Remibrutinib. Available from: https://go.drugbank.com/
drugs/DB16852
21 Drugs.com. Etripamil. Available from: https://go.drugbank.com/
drugs/DB12605 
22 Drugs.com. Aficamten. Available from: https://go.drugbank.com/
drugs/DB18490
23 Drugs.com. Suzetrigine. Available from: https://go.drugbank.com/
drugs/DB18927 

a Na+ channel blocker indicated for the treatment of 
moderate to severe acute pain in adults. Suzetrigine is a 
selective inhibitor of the voltage-gated NaV1.8 channel. 
This channel is expressed on the surface of peripheral 
afferent neurons, including dorsal root ganglion 
neurons. In dorsal root ganglion neurons, the NaV1.8 
channel is responsible for the transmission of pain 
action potentials [26]. By selectively inhibiting NaV1.8 
channels, suzetrigine suppresses the transmission 
of pain signals to the spinal cord and brain. The main 
metabolite of suzetrigine, M6-SUZ, is 3.7 times weaker 
than suzetrigine [27].

Gepotidacin24 (BLUJEPA, tablets for oral use) is a 
triazaacenaphthylene antibiotic used to treat female 
patients aged 12 years and older, weighing at least 
40 kg, with uncomplicated urinary tract infections 
caused by Escherichia coli, Klebsiella pneumoniae, 
Citrobacter freundii complex, Staphylococcus 
saprophyticus, or Enterococcus faecalis. Gepotidacin 
inhibits bacterial type II topoisomerase (DNA gyrase) 
and type IV topoisomerase, leading to the cessation 
of DNA replication in the bacterial cell. The substance 
exhibits bactericidal activity with a direct relationship 
between the intensity of the effect and the duration 
of exposure. In vitro, at 5 times the MIC, the post-
exposure antibacterial effect against Escherichia coli 
is 1.8–2.2 h, against Klebsiella pneumoniae—1–6.6 h,  
against Proteus mirabilis—1.4–3 h, against 
Citrobacter freundii—1–2.6 h, against Staphylococcus 
saprophyticus—2.7–4.3 h, and against Enterococcus 
faecalis—1.2–2.7 h [28–30].

Atrasentan25 (VANRAFIA™, tablets for oral use) 
is an endothelin (ET) receptor antagonist indicated 
for the reduction of proteinuria in adult patients 
with primary IgA nephropathy at risk of progression 
and a urine protein/creatinine ratio ≥  1.5  g/g. The 
drug was approved under accelerated approval due 
to its demonstrated ability to reduce proteinuria. It 
is unknown at the time of writing whether the drug 
has the ability to slow the decline in kidney function 
in patients with IgA nephropathy. Atrasentan is an 
ETA antagonist with an inhibition constant (Ki) of 
0.034  nmol/L, which is more than 1800 times more 

24 Drugs.com. Gepotidacin. Available from: https://go.drugbank.com/
drugs/DB12134
25 Drugs.com. Atrasentan. Available from: https://go.drugbank.com/
drugs/DB06199
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specific than its Ki for ETB [31–33]. Endothelin is 
thought to be involved in the pathogenesis of IgA 
nephropathy by acting on the ETA receptor [34].

Acoltremon26 (TRYPTYR®, 0.003  % eye drops) is a 
transient receptor potential cation channel subfamily M 
member 8 (TRPM8) agonist indicated for the treatment 
of dry eye symptoms. Acoltremon stimulates TRPM8 
thermoreceptors, activating the trigeminal nerve, which 
leads to increased basal tear production [35].

Delgocitinib27 (ANZUPGO®, cream for topical 
application) is a Janus kinase inhibitor indicated for the 
treatment of moderate to severe chronic hand eczema 
when topical corticosteroids are not appropriate or 
do not provide sufficient effect. Delgocitinib inhibits 
the activity of JAK1, JAK2, JAK3, and tyrosine kinase 2. 
The JAK signaling pathway involves the mobilization of 
signal transducers and activators of transcription (STAT) 
from cytokine receptors, as well as STAT activation in 
the nucleus, which promotes cytokine-regulated gene 
expression. All of this contributes to the induction 
of specific biological responses in target cells [36]. 
The exact mechanism of action of delgocitinib in the 
treatment of moderate to severe chronic hand eczema 
is currently unknown.

Sepiapterin28 (SEPHIENCE, powder for oral use) is 
a phenylamine hydroxylase activator indicated for the 
treatment of hyperphenylalaninemia in patients with 
phenylketonuria who are responsive to sepiapterin, 
in conjunction with a phenylalanine-restricted diet 
[37–39]. The mechanism of action of sepiapterin 
is based on its role as a precursor to the cofactor 
tetrahydrobiopterin, which activates phenylalanine 
hydroxylase [39].

Aceclidine29 (VIZZ™, ophthalmic solution) is a 
cholinergic receptor agonist indicated for the treatment 
of presbyopia (age-related farsightedness). Aceclidine 
stimulates muscarinic receptors located in smooth 
muscle cells. The drug has a selective effect on the 
pupillary sphincter muscle, with minimal effect on 
the ciliary muscle. By causing contraction of the iris 

26 Drugs.com. Acoltremon. Available from: https://go.drugbank.com/
drugs/DB19202 
27 Drugs.com. Delgocitinib. Available from: https://go.drugbank.com/
drugs/DB16133 
28 Drugs.com. Sepiapterin. Available from: https://go.drugbank.com/
drugs/DB16326
29 Drugs.com. Aceclidine. Available from: https://go.drugbank.com/
drugs/DB13262

sphincter, aceclidine creates an obscuration effect, 
thereby increasing depth of focus and improving  
vision [40, 41]

Brensocatib30 (Brinsupri, tablets for oral use) 
is a DPP-1 inhibitor indicated for the treatment of 
non-cystic fibrosis bronchiectasis. Brensocatib is 
a competitive inhibitor of DPP-1. DPP-1 activates 
pro-inflammatory neutrophil serine proteases 
(NSPs) during their maturation in the bone marrow. 
Activated NSPs are involved in the pathogenesis of 
neutrophil-mediated bone marrow inflammation. 
Inhibition of DPP-1 activity in cell cultures reduces 
NSP activity [42]. This effect has been confirmed in 
clinical studies in patients with non-cystic fibrosis  
bronchiectasis [43].

Rilzabrutinib31 (Wayrilz, tablets for oral use) 
is a kinase inhibitor indicated for the treatment of 
persistent or chronic immune thrombocytopenia 
that is inadequately treated with immunoglobulins, 
anti-D therapy, or corticosteroids. Rilzabrutinib is 
a small molecule, reversible inhibitor of Bruton’s 
tyrosine kinase. The therapeutic effect of rilzabrutinib 
in immune thrombocytopenia is mediated by 
immunomodulation, including: 1) inhibition of B-cell 
activation; 2) interruption of antibody-coated cell 
phagocytosis via the Fcγ receptor in the spleen and 
liver. In vitro, rilzabrutinib reduced FcγR-mediated 
signaling of autoantibodies, blocked B-cell signaling, 
and reduced autoantibody production by affecting 
B-cell activation [44, 45].

Elamipretide32 (Forzinity, solution for subcutaneous 
injection) is a mitochondrial cardiolipin binding agent 
indicated for improving muscle strength in patients with 
Barth syndrome weighing at least 30 kg. Elamipretide 
is a substance that chelates mitochondrial cardiolipin, 
normalizing mitochondrial morphology and significantly 
enhancing mitochondrial function [46, 47].

Paltusotine33 (Palsonify, tablets for oral use) 
is a somatostatin receptor agonist indicated for 
the treatment of acromegaly in adults who have 

30 Drugs.com. Brensocatib. Available from: https://go.drugbank.com/
drugs/DB15638
31 Drugs.com. Rilzabrutinib. Available from: https://go.drugbank.com/
drugs/DB17709 
32 Drugs.com. Elamipretide. Available from: https://go.drugbank.com/
drugs/DB11981
33 Drugs.com. Paltusotine. Available from: https://go.drugbank.com/
drugs/DB16277
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had an inadequate response to surgery and/or for 
whom surgery is not a viable treatment option. Like 
endogenous somatostatin, paltusotine suppresses 
the secretion of growth hormone and insulin-like 
growth factor 1. The drug has selective agonism at 
the somatostatin receptor 2 (SSTR2) with minimal 
affinity for other somatostatin receptor subtypes. 
Paltusotine inhibited cAMP accumulation via activation 
of human SSTR2 at a median effective concentration of 
0.25 nmol/L [48–50].

Nerandomilast34 (Jascayd, oral tablets) is an PDE-
4 inhibitor indicated for the treatment of idiopathic 
pulmonary fibrosis. PDE-4 normally hydrolyzes 
and inactivates cAMP. Nerandomilast has a higher 
affinity for the PDE-4B isoenzyme than for other 
isoenzymes—A, C, and D. Nerandomilast has both 
antifibrotic and immunomodulatory effects, as 
inhibition of PDE-4B increases intracellular cAMP 
levels and reduces the expression of profibrotic 
growth factors and inflammatory cytokines 
that are overexpressed in idiopathic pulmonary  
fibrosis [51].

Elinzanetant35 (Lynkuet, oral capsules) is a 
neurokinin (NK) 1 and 3 receptor antagonist indicated 
for the treatment of moderate to severe vasomotor 
symptoms associated with menopause. Inhibition of 
substance P and neurokinin B through antagonism 
of NK1 and NK3 receptor signaling pathways on 
kisspeptin  /  neurokinin B  /  dynorphin neurons may 
modulate neural activity in thermoregulation related 
to hot flashes. Elinzanetant has affinity for NK1 and 
NK3 receptors but not NK2. The efficacy of Lynkuet in 
treating moderate to severe vasomotor symptoms 
associated with menopause was confirmed in two 
randomized, double-blind, placebo-controlled, 
multicenter clinical trials (796 women with a frequency 
of moderate or severe hot flashes, including nocturnal, 
of at least 50 per week) [52, 53]. In both studies, the 
Lynkuet therapy groups showed a statistically significant 
and clinically meaningful reduction in the frequency of 
moderate and severe hot flashes (by at least 2 episodes 
within 24 hours) by weeks 4 and 12 compared to 
placebo [52, 53].

34 Drugs.com. Nerandomilast. Available from: https://go.drugbank.
com/drugs/DB18237
35 Drugs.com. Elinzanetant. Available from: https://go.drugbank.com/
drugs/DB18968

Doxecitin and Doxiribtimin36,37 (Kygevvi, powder 
for oral solution) are pyrimidine nucleosides indicated 
for the treatment of thymidine kinase 2 deficiency 
in patients whose symptoms begin at age 12 years 
or younger. The administration of doxecitin and 
doxiribtimin aims to incorporate the pyrimidine 
nucleosides, deoxycytidine and deoxythymidine, 
into skeletal muscle mitochondrial DNA. This action 
restored mitochondrial DNA copy numbers in mice with 
thymidine kinase 2 mutations [54–56].

Zoliflodacin38 (Nuzolvence, granules for oral 
suspension) is a type II topoisomerase inhibitor 
(Spiropirimidinetrione) indicated for the treatment 
of uncomplicated urogenital gonorrhea caused by 
Neisseria gonorrhoeae. Zoliflodacin is an inhibitor 
of bacterial type II topoisomerases (DNA gyrase 
and topoisomerase IV)—enzymes essential for DNA 
synthesis and critical for bacterial function and 
replication. In vitro studies of zoliflodacin revealed 
activity against multidrug-resistant strains of Neisseria 
gonorrhoeae, including strains resistant to ceftriaxone 
and azithromycin, with no cross-resistance to other 
antibiotics [57, 58].

Tradipitant39 (Nereus, oral capsules) is a substance 
P/neurokinin-1 receptor antagonist indicated for 
the treatment of vomiting due to motion sickness. 
Tradipitant has no affinity for NK2 and NK3 receptors, 
serotonin, dopamine, cholinergic, or histamine 
receptors. In animal experiments, tradipitant was found 
to suppress emesis induced by drug. Human positron 
emission tomography studies with tradipitant showed 
that it crosses the blood-brain barrier and binds to NK-1 
receptors in the brain [59, 60].

BIOLOGICALS

Antitumor Monoclonal Antibodies
Datopotamab deruxtecan-dlnk40 (DATROWAY®, 

solution for intravenous infusion) is an antibody-drug 
conjugate that targets the tumor-associated calcium 

36 Drugs.com. Doxecitine. Available from: https://go.drugbank.com/
drugs/DB02594
37 Drugs.com. Thymidine. Available from: https://go.drugbank.com/
drugs/DB04485
38 Drugs.com. Zoliflodacin. Available from: https://go.drugbank.com/
drugs/DB12817
39 Drugs.com. Tradipitant. Available from: https://go.drugbank.com/
drugs/DB12580
40 Drugs.com. Datopotamab deruxtecan. Available from: https://
go.drugbank.com/drugs/DB16410
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signal transducer 2 (Trop-2) and a topoisomerase 
inhibitor. The drug is indicated for the treatment of 
adult patients with unresectable or metastatic breast 
cancer (HR-positive, HER2-negative, IHC 0, IHC 1+, or 
IHC 2+/ISH-) who have previously received endocrine 
therapy for this disease. Deruxtecan is a topoisomerase 
I inhibitor conjugated to the antibody (datopotamab) 
via a cleavable linker. After binding to Trop-2, the small 
molecule portion of the drug (deruxtecan) enters the 
tumor cell. Topoisomerase inhibition leads to DNA 
damage and apoptotic cell death. In vivo, the drug 
demonstrated antitumor activity in mice with breast 
cancer [61, 62].

Penpulimab-kcqx41 (penpulimab-kcqx, solution 
for intravenous infusion) is an antibody that blocks 
the programmed cell death protein 1 (PD-1) receptor. 
Binding of PD-1 ligands, PD-L1 and PD-L2, to the PD-1 
receptor found on T cells inhibits T-cell proliferation and 
cytokine production. Increased levels of PD-1 ligands 
are observed in some tumors, and signaling through 
this pathway may contribute to the suppression of 
active T-cell immune surveillance of tumors. The drug 
is a humanized IgG1 monoclonal antibody that binds to 
PD-1 and blocks its interaction with PD-L1 and PD-L2, 
thereby removing PD-1-mediated inhibition of immune 
responses, including antitumor immune responses [63].  
In mouse tumor models, blocking PD-1 activity led 
to reduced tumor growth. Penpulimab-kcqx is used 
in combination with cisplatin or carboplatin and 
gemcitabine for the treatment of adult patients with 
recurrent or metastatic nonkeratinizing nasopharyngeal 
carcinoma, or as monotherapy during or after platinum-
based chemotherapy and at least one prior line of 
therapy [63].

Telisotuzumab vedotin-tllv42 (Emrelis, solution 
for intravenous infusion) is a monoclonal antibody 
indicated for the treatment of locally advanced or 
metastatic NSCLC with high c-Met protein expression 
after prior systemic therapy. Telisotuzumab vedotin 
is an anti-c-Met antibody conjugated to the drug. 
The antibody is a humanized IgG1 against the 
hepatocyte growth factor receptor. The small 
molecule, monomethyl auristatin E (MMAE), is linked 

41 Drugs.com. Penpulimab. Available from: https://go.drugbank.com/
drugs/DB16747
42 Drugs.com. Telisotuzumab vedotin. Available from: https://
go.drugbank.com/drugs/DB15104

to the antibody via a protease-cleavable linker and is 
a microtubule-disrupting agent. After binding to cells 
expressing c-Met, telisotuzumab vedotin is internalized, 
and MMAE is released upon linker cleavage. MMAE 
disrupts the microtubule network of actively dividing 
cells, leading to cell cycle arrest and apoptosis. In 
NSCLC xenografts, telisotuzumab vedotin demonstrated 
antitumor activity [64].

Linvoseltamab-gcpt43 (Lynozyfic, solution for 
intravenous infusion) is a monoclonal antibody 
indicated for the treatment of relapsed or refractory 
multiple myeloma after at least four prior lines 
of therapy, including a proteasome inhibitor, an 
immunomodulatory agent, and an anti-CD38 
monoclonal antibody. The drug is a bispecific antibody 
that activates T cells by binding to CD3 and B-cell 
maturation antigen (BCMA). BCMA is expressed on the 
surface of multiple myeloma cells and some normal B 
cells [65]. In vitro, linvoseltamab activated T cells and 
stimulated the release of pro-inflammatory cytokines, 
leading to the lysis of multiple myeloma cells [66]. In 
mouse studies, linvoseltamab demonstrated antitumor 
activity [67].

Pembrolizumab and berugialuronidase alfa-
pmph44,45 (Keytruda Qlex, solution for subcutaneous 
injection) is a monoclonal antibody indicated for the 
treatment of solid tumors in adults and children (12 
years of age and older) who have previously received 
intravenous pembrolizumab. Binding of PD-1 ligands, 
PD-L1 and PD-L2, to the PD-1 receptor on T cells 
inhibits their proliferation and cytokine production. 
Increased levels of PD-1 ligands are observed in 
some tumors, and signaling through this pathway 
may contribute to the suppression of active T-cell 
immune surveillance of tumors. Pembrolizumab binds 
to the PD-1 receptor and blocks its interaction with 
PD-L1 and PD-L2, thereby removing PD-1-mediated 
inhibition of immune responses, including antitumor 
immune responses. In syngeneic mouse tumor models, 
blocking PD-1 activity led to reduced tumor growth. 
Combination therapy with a PD-1 blocking antibody and 
the kinase inhibitor lenvatinib reduced the number of 
43 Drugs.com. Linvoseltamab. Available from: https://go.drugbank.
com/drugs/DB17447
44 Drugs.com. Pembrolizumab. Available from: https://go.drugbank.
com/drugs/DB09037
45 Drugs.com. Berahyaluronidase alfa. Available from: https://
go.drugbank.com/drugs/DB22790
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tumor-associated macrophages, increased the number 
of activated cytotoxic T cells, and slowed tumor growth 
in syngeneic tumor models [68, 69]. Berugialuronidase 
alfa is an endoglycosidase, a variant of human 
hyaluronidase PH20, that temporarily and locally 
degrades hyaluronan. Hyaluronan is a polysaccharide 
found in the extracellular matrix of subcutaneous 
tissue. Unlike stable structural components of the 
interstitial matrix, hyaluronan has a half-life of 
approximately half a day. Hyaluronidase increases the 
permeability of subcutaneous tissue by depolymerizing 
hyaluronan [70, 71].

Monoclonal Antibodies with Other Effects
Nipocalimab46 (IMAAVYTM, solution for 

intravenous infusion) is a human IgG1 monoclonal 
antibody that binds to the neonatal Fc receptor (FcRn), 
leading to reduced circulating IgG levels. In patients 
who tested positive for anti-AChR and anti-MuSK 
autoantibodies and received IMAAVY treatment, a 
reduction in anti-AChR and anti-MuSK autoantibody 
levels was observed compared to baseline. It is 
indicated for the treatment of myasthenia gravis [72].

Clesrovimab-cfor47 (Enflonsia, solution for 
intramuscular injection) is a monoclonal antibody 
intended for the prophylaxis of RSV—lower respiratory 
tract disease in newborns and infants born during 
or entering their first RSV season. Clesrovimab is 
a recombinant neutralizing IgG1κ with a 3-amino 
acid substitution—M252Y/S254T/T256E—in the 
Fc fragment. This substitution increases binding to 
neonatal FcR, leading to an increased serum half-life. 
Clesrovimab enhances passive immunity by targeting 
the extracellular domain of the RSV fusion protein and 
preventing viral and cellular membrane fusion and 
subsequent viral entry into the cell [73].

Garadacimab-gxii48 (Andembry, solution for 
subcutaneous injection) is a monoclonal antibody 
intended for the prevention of hereditary angioedema 
attacks. Garadacimab is an inhibitor of activated 
Hageman factor (factor XIIa), binding to its catalytic 
domain. Factor XIIa is the first in the contact pathway 
46 Drugs.com. Nipocalimab. Available from: https://go.drugbank.com/
drugs/DB16257 
47 Drugs.com. Clesrovimab. Available from: https://go.drugbank.com/
drugs/DB18877
48 Drugs.com. Garadacimab. Available from: https://go.drugbank.
com/drugs/DB15629

of coagulation activation; it initiates the inflammatory 
bradykinin-producing kallikrein-kinin system. Inhibition 
of factor XIIa prevents the activation of prekallikrein 
to kallikrein and the formation of bradykinin, which is 
associated with inflammation and swelling in hereditary 
angioedema attacks, thereby slowing the cascade of 
events leading to an attack [74].

Sibeprenlimab-szsi49 (Voyxact, solution for 
subcutaneous injection) is a monoclonal antibody 
intended to reduce proteinuria in primary 
immunoglobulin A nephropathy in adults at risk of 
disease progression. Sibeprenlimab is a blocker of the 
proliferation-inducing ligand A (APRIL). APRIL binds to 
APRIL (dissociation constant 0.95 pmol/L), blocking 
signaling through BCMA and transmembrane activator 
and calcium modulator and cyclophilin ligand receptor 
(TACI) [75]. Inhibition of APRIL leads to a decrease 
in serum galactose-deficient immunoglobulin A1  
(Gd-IgA1) levels, which are involved in the pathogenesis 
of primary immunoglobulin A nephropathy [75].

Depemokimab-ulaa50 (Exdensur, solution for 
subcutaneous injection) is a monoclonal antibody 
intended for the treatment of severe eosinophilic 
asthma as additional maintenance therapy. Severe 
asthma is defined as asthma requiring treatment with 
medium- or high-dose inhaled corticosteroids plus 
a second therapy (e.g., systemic corticosteroids or 
biologics) to prevent uncontrolled development, or that 
remains uncontrolled despite treatment. Eosinophilic 
asthma is a subtype of asthma characterized by 
elevated levels of eosinophils (a type of white blood 
cell) in the airways and/or blood. Depemokimab-ulaa 
is an ultra-long-acting IL-5 antagonist that prevents 
activation of the corresponding receptor on the surface 
of eosinophils, which in turn reduces eosinophil 
production, activation, and survival in the body [76].

Narsopeplimab-wuug51 (Yartemlea, solution 
for intravenous infusion) is a monoclonal antibody 
intended for the treatment of thrombotic 
microangiopathy associated with hematopoietic 
stem cell transplantation. It is a monoclonal antibody 
that inhibits mannose-binding lectin-associated 
49 Drugs.com. Sibeprenlimab. Available from: https://go.drugbank.
com/drugs/DB18919 
50 Drugs.com. Depemokimab. Available from: https://go.drugbank.
com/drugs/DB18846
51 Drugs.com. Narsoplimab. Available from: https://go.drugbank.com/
drugs/DB16418
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serine protease type 2 (MASP2). Thrombotic 
microangiopathy associated with hematopoietic 
stem cell transplantation is a systemic multifactorial 
disease caused by endothelial cell damage induced by 
immunosuppressive therapy, infection, graft-versus-
host disease, and other factors related to stem cell 
transplantation [77].

Other Proteins
Lerodalcibep-liga52 (Lerochol, solution for 

subcutaneous injection) is a proprotein convertase 
subtilisin/kexin type 9 inhibitor intended to lower 
low-density lipoprotein cholesterol levels in adults 
with hypercholesterolemia, including heterozygous 
familial hypercholesterolemia, as an adjunct to diet 
and exercise. Lerodalcibep-liga is a recombinant 
hybrid protein that binds to proprotein convertase 
subtilisin/kexin type 9 (PCSK9). By preventing PCSK9 
from binding to the low-density lipoprotein (LDL) 
receptor on the surface of hepatocytes, it increases 
the number of these receptors, thus preventing their 
degradation. The medicine is administered once a 
month subcutaneously. Efficacy was confirmed by 
data from the Phase III LIBerate clinical program, 
which included over 2900 patients with cardiovascular 
disease (CVD), without CVD but with very high and 
high risk of developing it, including heterozygous 
and homozygous familial hypercholesterolemia [78].  
Lerochol achieved sustained LDL reduction of ≥60% 
in patients with CVD or very high or high risk of 
developing it, and ≥50% in patients with heterozygous 
familial hypercholesterolemia with more pronounced 
LDL elevation [79].

Nucleic Acid-Based
Donidalorsen53 (Dawnzera, solution for 

subcutaneous injection) is an antisense oligonucleotide 
targeting prekallikrein, intended for the prevention 
of hereditary angioedema attacks. Donidalorsen, 
supplied as a single-use autoinjector, is an ASO-
N-acetylgalactosamine conjugate that induces 
ribonuclease H1 (RNase H1)-mediated degradation of 
PKK mRNA by binding to PKK mRNA, leading to reduced 

52 Drugs.com. Lerodalcibep. Available from: https://go.drugbank.com/
drugs/DB19071
53 Drugs.com. Donidalorsen. Available from: https://go.drugbank.
com/drugs/DB18751 

PKK protein production. PKK is a proenzyme of plasma 
kallikrein, leading to the release of bradykinin, a potent 
vasodilator that causes swelling and pain in hereditary 
angioedema. In patients with hereditary angioedema, 
deficiency or dysfunction of C1 inhibitor (C1-INH) 
leads to excessive plasma kallikrein activity, bradykinin 
formation, and angioedema attacks. Donidalorsen 
reduces PKK concentration, preventing excessive 
bradykinin formation in patients with hereditary 
angioedema [80].

Plozasiran54 (Redemplo, solution for subcutaneous 
injection) is a small interfering RNA targeting 
apolipoprotein C-III, intended to lower triglyceride 
levels in adults with familial chylomicronemia  
syndrome [81]. Plozasiran is an N-acetylgalactosamine-
conjugated miRNA that has the ability to degrade 
apolipoprotein C-III mRNA through RNA interference. 
This leads to a decrease in the levels of this protein in 
the liver and serum. Reduced apolipoprotein C-III levels 
enhance serum triglyceride clearance [82].

Fitusiran55 (Qfitlia, solution for subcutaneous 
injection) is an miRNA used to prevent or reduce the 
frequency of bleeding in hemophilia A or B. Fitusiran 
causes degradation of messenger RNA through 
RNA interference, reducing plasma antithrombin 
concentration [83, 84].

DISCUSSION

Advances in RNA interference therapy
In 2025, the pharmaceutical innovation landscape 

has witnessed significant progress in RNA-based 
therapies, particularly those utilizing RNA interference. 
This mechanism, involving the targeted suppression of 
specific genes using small interfering RNAs (siRNAs) or 
antisense oligonucleotides (ASOs), has evolved from 
a Nobel Prize-winning discovery (awarded in 2006 to 
Fire and Mello) into a clinically validated approach 
for treating rare and complex diseases. In 2025, the 
FDA approved several RNA interference-based drugs, 
including fitusiran (Qfitlia) for hemophilia A or B [83, 
84], plozasiran (Redemplo) for familial chylomicronemia 
syndrome [81, 82], and donidalorsen (Dawnzera) for 
the prevention of hereditary angioedema attacks [80].  

54 Drugs.com. Plozasiran. Available from: https://go.drugbank.com/
drugs/DB18997
55 Drugs.com. Fitusiran. Available from: https://go.drugbank.com/
drugs/DB15002
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These approvals were made possible by key 
breakthroughs in RNA stability, delivery systems, and 
tissue-specific targeting, which addressed long-standing 
challenges such as off-target effects and rapid in vivo 
degradation.

RNA interference works by leveraging a 
natural cellular mechanism to degrade messenger  
RNA (mRNA) transcripts, preventing protein synthesis 
from disease-causing genes. The process begins with 
the processing of double-stranded RNA by the enzyme 
Dicer into siRNA duplexes, which are then loaded 
into the RNA-induced silencing complex (RISC). The 
process is illustrated in Figures 4 and 5. The guide 
strand directs RISC to cleave complementary mRNA, 
leading to gene silencing. Recent research has refined 
our understanding of this pathway, particularly in 
optimizing siRNA design for enhanced specificity and 
efficacy [85, 86].

One of the main discoveries that led to the 
approval of these drugs in 2025 was the improvement 
of delivery platforms, particularly GalNAc conjugates 
and lipid nanoparticles. In the early stages of RNA 
interference technology development, scientists 
faced difficulties with systemic delivery, but GalNAc 
technology, in which siRNA is linked to a carbohydrate 
moiety that binds to asialoglycoprotein receptors on 
hepatocytes, enabled specific liver targeting with over 
95 % efficacy in animal studies56.

Donidalorsen is an ASO targeting prekallikrein 
mRNA. When administered subcutaneously, it has 
a longer duration of action, leading to an 80  % 
reduction in hereditary angioedema attacks, as 
demonstrated in Phase III clinical trials [80, 87]. 
Liposomal nanoparticles, modeled after mRNA 
vaccines against COVID-19, encapsulate siRNA to 
prevent endosomal degradation, and pH-sensitive 
lipids facilitate release into the cell’s cytosol. This 
played a crucial role in the approval of fitusiran, as it 
allows for monthly administration while maintaining 
therapeutic suppression of antithrombin [83,  
84]. Furthermore, exosome-based carriers are a 
promising form for overcoming the blood-brain 
barrier, potentially expanding the application 

56 RNAi Therapeutics, from Possibility to Patients | Alnylam® 
Newsroom. Available from: https://news.alnylam.com/rnai/articles/
rnai-therapeutics-possibility-patients

of RNA interference to rare neurodegenerative  
diseases57,58.

The sharp increase in approvals of RNA 
interference-based drugs for rare diseases in 2025 
reflects the accumulation of data linking genetic 
mutations to signaling pathway hyperactivation. In 
the case of hemophilia, it has been established that 
siRNA-mediated suppression of anticoagulant genes, 
such as antithrombin, can functionally compensate 
for the deficiency of blood clotting factors, offering an 
alternative to replacement therapy. Phase III clinical 
trial data for fitusiran indicated a reduction in bleeding 
episodes by approximately 90  %, attributed to the 
selective degradation of the target mRNA without 
significant impact on other transcripts59 [88].

The GalNAc platform as a key driver 
of RNA therapy evolution
One of the most significant technological shifts 

in pharmacology in recent years is the development 
of targeted oligonucleotide delivery systems, 
among which the GalNAc (N-acetylgalactosamine) 
platform holds a dominant position. This technology 
ensures highly specific delivery of therapeutic 
molecules to hepatocytes through interaction with 
the asialoglycoprotein receptor (ASGPR), which is 
predominantly expressed on the surface of liver cells 
[89, 90].

The delivery mechanism involves sequential 
steps: after subcutaneous administration, GalNAc-
conjugated molecules circulate in the bloodstream and 
selectively bind to ASGPR, initiating receptor-mediated 
endocytosis. The acidic intracellular environment of 
endosomes promotes complex dissociation, release 
of the therapeutic agent, and receptor recycling 
to the cell surface. This scheme ensures a high 
degree of drug utilization and minimizes systemic  
exposure [90].

57 RNAi-Based Therapeutics Summit 2026. Nucleic Acid Insights.  
DOI: 10.18609/nuc.2026.001
58 Antisense and RNAi Therapeutics Drug Market, Global Outlook and 
Forecast 2026-2032. Available from: https://www.24marketreports.
com/life-sciences/global-antisense-rnai-therapeutics-drug-forecast-
market
59 HMP Global Learning Network. 2025. Advances in HAE Therapeutics 
Highlight Path Toward Personalized, Patient-Centered Care. 
Available from: https://www. hmpgloballearningnetwork.com/site/
allergy/news/advances-hae-therapeutics-highlight-path-toward-
personalized-patient-centered
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Figure 4 — Mechanism of action of interfering ribonucleic acids.
Note: adapted from [85]; small ncRNA, small non-coding RNA; long ncRNA, long non-coding RNA; ASO, antisense oligonucleotide;  

miRNA, small interfering RNA; mRNA, messenger RNA; pre-mRNA, precursor messenger RNA.

Figure 5 — Mechanism of Action of Interfering Ribonucleic Acids on the GalNAc Platform.
Note: adapted from [95]; mRNA, messenger RNA; miRNA, small interfering RNA; ASO, antisense oligonucleotide;  

RISC, RNA-induced silencing complex.
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Table 3 — Trends in FDA Drug Approvals in 2025

Drug Fast Track 
Development

Rare Disease 
Drugs First in Class Breakthrough First U.S. 

Approval
Andembry Yes Yes Yes No No
Anzupgo Yes No No No No
Avmapki Fakzynja Co-Pack No Yes Yes Yes Yes
Blujepa No No Yes No Yes
Brinsupri No No Yes No Yes
Cardamyst No No No No Yes
Datroway No No No No No
Dawnzera No Yes Yes No Yes
Ekterly Yes Yes No No Yes
Emrelis No No Yes Yes Yes
Enflonsia Yes No No No Yes
Exdensur No No Yes No Yes
Forzinity  Yes Yes No No Yes
Gomekli Yes Yes No No Yes
Grafapex No Yes No No No
Hernexeos Yes No No Yes Yes
Hyrnuo No Yes No Yes Yes
Ibtrozi No Yes No Yes Yes
Imaavy Yes Yes No No Yes
Inluriyo Yes No No No Yes
Jascayd No Yes Yes Yes Yes
Journavx Yes No Yes Yes Yes
Keytruda Qlex No No No No Yes
Komzifti Yes Yes Yes Yes Yes
Kygevvi No Yes No Yes Yes
Lerochol No No No No Yes
Lynkuet No No No No Yes
Lynozyfic No Yes No No Yes
Modeyso No Yes Yes No Yes
Myqorzo  No No No No Yes
Nereus No No No No Yes
Nuzolvence No No Yes No Yes
Palsonify No Yes No No Yes
penpulimab-kcqx No Yes No Yes No
Qfitlia No Yes Yes No Yes
Redemplo No Yes Yes Yes Yes
Rhapsido No No Yes No Yes
Romvimza No No No No Yes
Sephience No Yes No No No
Tryptyr No No Yes No Yes
Vanrafia No No No No Yes
Vizz No No No No No
Voyxact No No Yes Yes Yes
Wayrilz No Yes Yes No Yes
Yartemlea No No No No Yes
Zegfrovy No No No Yes No
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A key advantage of the GalNAc platform is 
the dramatic increase in tissue specificity. Unlike 
lipid nanoparticles (LNPs), which show significant 
distribution in the spleen and immune system 
activation, GalNAc conjugates ensure preferential 
accumulation in hepatocytes (up to ~95  %), 
accompanied by reduced systemic toxicity and the 
possibility of using significantly lower doses. The 
clinical consequence is a shift from infusion forms 
to infrequent subcutaneous injections (once every 
3–6 months), which significantly improves therapy 
adherence [90].

The practical significance of the platform is 
confirmed by a number of registered drugs. These 
include givosiran (treatment of acute hepatic 
porphyria), lumasiran (primary hyperoxaluria type 1),  
vutrisiran (hereditary transthyretin amyloidosis), 
nedosiran (hyperoxaluria), and inclisiran, used to lower 
low-density lipoprotein levels with a twice-yearly 
dosing regimen. Eplontersen deserves special attention, 
demonstrating the expansion of the platform beyond 
siRNA into the realm of antisense oligonucleotides.

In 2025, the development of this technology 
received further validation through the approval 
of RNA interference-based drugs such as fitusiran, 
plozasiran, and donidalorsen, which implement various 
therapeutic strategies—from antithrombin suppression 
to apolipoprotein C-III and prekallikrein inhibition. 
The examples presented illustrate the transition from 
replacement therapy to gene expression regulation as a 
new therapeutic paradigm [91].

Despite its obvious advantages, GalNAc technology 
has several limitations. First and foremost, its 
application is currently almost entirely limited to 
liver tissue, which significantly narrows the range 
of indications. Attempts to expand delivery to other 
organs (e.g., kidneys) are in the early stages of 
development. Furthermore, risks of off-target effects 
associated with non-specific RNA binding persist, 
which can lead to hepatotoxicity. Clinically, local 
injection site reactions and a flu-like syndrome are also  
observed [91].

The special problem remains the insufficient 
understanding of long-term safety. The historical 
example of revusiran demonstrates that even 
with high targeting, adverse outcomes may occur, 

identified in later stages of clinical studies [92]. 
Additional complexities are associated with the 
chemical modification of oligonucleotides, necessary 
to increase their stability in plasma and prevent rapid  
degradation [93].

From a development perspective, GalNAc 
conjugates are characterized by high synthesis 
complexity and strict quality control requirements, 
which are reflected in the cost of therapy. Nevertheless, 
the combination of advantages—high specificity, 
reduced dosing burden, and improved safety profile—
makes this platform one of the most promising in 
modern pharmacotherapy [94].

Following the development of GalNAc technology, 
the liver has effectively become the first organ for 
which systemic and highly selective gene therapy 
has become possible. In the context of the overall 
evolution of medicinal products, this represents a shift 
from targeting proteins to managing gene expression, 
which aligns with the key requirement of personalized 
medicine [95].

Trends in Registration
Summarized conclusions on existing registration 

trends for drugs are presented in Table 3.

Drugs for the Treatment of Rare Diseases
Among the rare diseases for which registered 

medicines are indicated, the following should be noted:
•	 Hereditary angioedema;
•	 Low-grade serous ovarian cancer with KRAS 

gene mutation;
•	 Barth syndrome;
•	 Neurofibromatosis;
•	 Acute myeloid leukemia and myelodysplastic 

syndrome;
•	 Locally advanced or metastatic non-small 

cell lung cancer of non-squamous type with 
tumors having activating mutations in the HER2 
tyrosine kinase domain;

•	 Locally advanced or metastatic ROS1-positive 
NSCLC;

•	 Myasthenia gravis;
•	 Idiopathic pulmonary fibrosis;
•	 Recurrent or refractory acute myeloid leukemia 

with a susceptible nucleophosmin 1 mutation;
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•	 Thymidine kinase 2 deficiency;
•	 Recurrent or refractory multiple myeloma;
•	 Midline glioma, H3 K27M-mutant;
•	 Acromegaly in adults;
•	 Recurrent or metastatic non-keratinizing 

nasopharyngeal carcinoma;
•	 Hemophilia types A or B;
•	 Hyperphenylalaninemia in patients with 

phenylketonuria;
•	 Persistent or chronic immune 

thrombocytopenia.

Drugs with a new indication
The presented list of drugs is not part of the list 

of newly registered drugs. Nevertheless, it should 
be noted that adding a new indication is a relevant 
registration strategy.

Acalabrutinib (Calquence, capsules) is approved 
in combination with bendamustine and rituximab for 
the treatment of patients with untreated mantle cell 
lymphoma (a rare type of non-Hodgkin lymphoma) who 
are ineligible for autologous hematopoietic stem cell 
transplantation60.

Belzutifan (Welireg, tablets) is approved for 
the treatment of patients aged 12 years and older 
with locally advanced, unresectable, or metastatic 
pheochromocytoma or paraganglioma61.

Vutrisiran (Amvuttra, solution for injection) is 
approved for the treatment of cardiomyopathy caused 
by wild-type or hereditary transthyretin-mediated 
amyloidosis in adults to reduce cardiovascular 
mortality, cardiovascular hospitalizations, and urgent 
heart failure visits. In patients with this disease, 
abnormal proteins called amyloid fibrils accumulate, 
affecting the heart’s pumping function62.

Glecaprevir and pibrentasvir (Mavyret, tablets and 
granules for oral use) are approved for the treatment of 
acute hepatitis C virus infection in patients aged 3 years 
and older. Mavyret was previously approved for the 
treatment of chronic hepatitis C63,64.
60 Drugs.com. Acalabrutinib. Available from: https://go.drugbank.
com/drugs/DB11703
61 Drugs.com. Belzutifan. Available from: https://go.drugbank.com/
drugs/DB15463
62 Drugs.com. Vutrisiran. Available from: https://go.drugbank.com/
drugs/DB16699
63 Drugs.com. Glecaprevir. Available from: https://go.drugbank.com/
drugs/DB13879
64 Drugs.com. Pibrentasvir. Available from: https://go.drugbank.com/
drugs/DB13878

Guselkumab (Tremfya, solution for infusion) 
is approved for the treatment of moderate to 
severe Crohn’s disease. It is also approved in a new 
subcutaneous formulation for the treatment of 
moderate to severe ulcerative colitis65.

Durvalumab (Imfinzi, solution for injection) 
is approved for the treatment of muscle-invasive 
bladder cancer in patients who have undergone 
radical cystectomy. Durvalumab is also approved 
as neoadjuvant and adjuvant treatment in 
combination with fluorouracil, leucovorin, 
oxaliplatin, and docetaxel chemotherapy (followed 
by Imfinzi alone) for the treatment of patients with 
resectable gastric or gastroesophageal junction  
adenocarcinoma66.

Inebilizumab-cdon (Uplizna, solution for infusion) 
is approved as the first treatment for immunoglobulin 
G4-related disease, a chronic inflammatory 
condition that can lead to organ damage. Uplizna 
is also approved for the treatment of myasthenia  
gravis67.

Ipilimumab (Yervoy) in combination with 
nivolumab (Opdivo) in injectable forms is approved 
for the treatment of patients aged 12 years and older 
with unresectable or metastatic colorectal cancer with 
high microsatellite instability or DNA mismatch repair 
deficiency68,69.

Iptacopan (Fabhalta, capsules) is approved as the 
first treatment for adults with C3 glomerulopathy to 
reduce proteinuria70.

Cabozantinib (Cabometyx, tablets) is approved 
for the treatment of patients aged 12 years and 
older with previously treated, unresectable, locally 
advanced or metastatic, well-differentiated pancreatic 
neuroendocrine tumors71.

Lenacapavir (Yeztugo, solution for subcutaneous 
injection) is approved for pre-exposure prophylaxis 

65 Drugs.com. Guselkumab. Available from: https://go.drugbank.com/
drugs/DB11834
66 Drugs.com. Durvalumab. Available from: https://go.drugbank.com/
drugs/DB11714
67 Drugs.com. Inebilizumab. Available from: https://go.drugbank.com/
drugs/DB12530
68 Drugs.com. Ipilimumab. Available from: https://go.drugbank.com/
drugs/DB06186
69 Drugs.com. Nivolumab. Available from: https://go.drugbank.com/
drugs/DB09035
70 Drugs.com. Iptacopan. Available from: https://go.drugbank.com/
drugs/DB16200
71 Drugs.com. Cabozantinib. Available from: https://go.drugbank.com/
drugs/DB08875
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to reduce the risk of sexually acquired HIV infection in 
patients weighing at least 35 kg72.

Lutetium 177Lu vipivotide tetraxetan (Pluvicto, 
solution for injection) is approved for the treatment of 
patients with metastatic castration-resistant prostate 
cancer associated with prostate-specific membrane 
antigen that has progressed following treatment with 
an androgen receptor pathway inhibitor (a type of 
hormone therapy)73.

Mirikizumab-mrkz (Omvoh, solution for infusion 
and injection) is used for the treatment of moderate to 
severe Crohn’s disease, a type of inflammatory bowel 
disease74.

Mitapivat (Aqvesme, tablets) is intended for the 
treatment of anemia in patients with thalassemia, a 
blood disorder in which the body has a reduced level of 
hemoglobin, the protein in red blood cells that carries 
oxygen75.

Nitisinone (Nityr) and nitisinone (Harliku) in tablet 
form are approved for the treatment of homogentisic 
acid in urine in patients with alkaptonuria, a condition 
that causes arthritis, kidney stones, dark pigment spots, 
and dark urine76,77.

Pegcetacoplan (Empaveli, solution for injection) is 
approved for the treatment of patients aged 12 years 
and older with C3 glomerulopathy or primary immune 
complex membranoproliferative glomerulonephritis, 
two rare diseases that can lead to kidney failure78.

Pembrolizumab (Keytruda, solution for injection) 
is approved for adult patients with surgically 
resectable locally advanced head and neck squamous 
cell carcinoma whose tumors express PD-L1, as 
monotherapy in the neoadjuvant setting, followed by 
use as adjuvant therapy in combination with radiation 
therapy with or without cisplatin after surgery, and 
then as monotherapy79.

72 Drugs.com. Lenacapavir. Available from: https://go.drugbank.com/
drugs/DB15673
73 Drugs.com. Lutetium Lu-177 vipivotide tetraxetan. Available from: 
https://go.drugbank.com/drugs/DB16778
74 Drugs.com. Mirikizumab. Available from: https://go.drugbank.com/
drugs/DB14910
75 Drugs.com. Mitapivat. Available from: https://go.drugbank.com/
drugs/DB16236
76 Drugs.com. Nitisinone. Available from: https://go.drugbank.com/
drugs/DB00348
77 Ibid.
78 Drugs.com. Pegcetacoplan. Available from: https://go.drugbank.
com/drugs/DB16694
79 Drugs.com. Pembrolizumab. Available from: https://go.drugbank.
com/drugs/DB09037

Ranibizumab (Susvimo, solution for injection) is 
approved for the treatment of patients with diabetic 
macular edema and diabetic retinopathy, with a clinical 
response to other medications80.

Retifanlimab-dlwr (Zynyz, solution for injection) 
is approved for use in combination with carboplatin 
and paclitaxel or as monotherapy for the treatment 
of various types of anal canal squamous cell  
carcinoma81.

Semaglutide (Ozempic, solution for injection) is 
approved to reduce the risk of sustained decline in 
estimated glomerular filtration rate, end-stage renal 
disease, or cardiovascular death in patients with type 2 
diabetes and chronic kidney disease82.

Semaglutide (Wegovy, solution for injection) 
is approved for the treatment of metabolic 
liver disease in adults with moderate to severe  
fibrosis83.

Sotorasib (Lumakras, tablets) is approved for use 
in combination with panitumumab for the treatment 
of patients with metastatic colorectal cancer who have 
received chemotherapy84.

Tafasitamab-cxix (Monjuvi, solution for injection) is 
approved for use in combination with lenalidomide and 
rituximab for the treatment of relapsed or refractory 
follicular lymphoma, providing an alternative to 
chemotherapy85.

Tenecteplase (TNKase, solution for infusion) is 
approved for the treatment of acute ischemic stroke 
within three hours of its onset86.

Upadacitinib (Rinvoq, tablets) is approved for 
the treatment of patients with giant cell arteritis, an 
inflammatory disease of large arteries that reduces 
blood flow87.

Fam-trastuzumab deruxtecan-nxki (Enhertu, 
solution for injection) is approved for the treatment 

80 Drugs.com. Ranibizumab. Available from: https://go.drugbank.com/
drugs/DB01270
81 Drugs.com. Retifanlimab. Available from: https://go.drugbank.com/
drugs/DB15766
82 Drugs.com. Semaglutide. Available from: https://go.drugbank.com/
drugs/DB13928
83 Ibid.
84 Drugs.com. Sotorasib. Available from: https://go.drugbank.com/
drugs/DB15569
85 Drugs.com. Tafasitamab. Available from: https://go.drugbank.com/
drugs/DB15044
86 Drugs.com. Tenecteplase. Available from: https://go.drugbank.com/
drugs/DB00031
87 Drugs.com. Upadacitinib. Available from: https://go.drugbank.com/
drugs/DB15091 
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of unresectable or metastatic hormone receptor-
positive  /  HER2-low or ultra-low breast cancer that 
progresses on one or more endocrine therapies in the 
metastatic setting. It is also approved in combination 
with pertuzumab for the first-line treatment of breast 
adenocarcinoma with unresectable or metastatic HER2-
positive (IHC 3+ or ISH+) breast cancer88.

Finerenone (Kerendia, tablets) is approved 
to reduce the risk of cardiovascular death, 
hospitalization for heart failure, and urgent medical 
visits for heart failure in patients with heart failure 
with a left ventricular ejection fraction of 40%  
or greater89.

Chenodiol (Ctexli, tablets) is approved for the 
treatment of cerebrotendinous xanthomatosis, a rare 
genetic disorder that causes abnormal fat accumulation 
in various parts of the body90.

Cemiplimab-rwlc (Libtayo) is approved for the 
adjuvant treatment of patients with cutaneous 
squamous cell carcinoma who are at high risk 
of recurrence after radical surgery and radiation  
therapy91.

Emapalumab-lzsg (Gamifant, solution for injection) 
is approved as a first therapy for hemophagocytic 
lymphohistiocytosis/macrophage activation syndrome 
in Still’s disease, a hyperinflammatory, life-threatening 
condition92.

Enfortumab vedotin-ejfv (Padcev) is approved for 
the treatment of patients with muscle-invasive bladder 
cancer who are undergoing radical cystectomy (bladder 
removal) and who cannot receive cisplatin-based 
chemotherapy93.

Esketamine (Spravato, nasal spray) is approved 
for the treatment of treatment-resistant depression 
as monotherapy. Initially, approval was granted for 
the treatment of treatment-resistant depression in 
combination with an oral antidepressant94.

88 Drugs.com. Trastuzumab deruxtecan. Available from: https://
go.drugbank.com/drugs/DB14962
89 Drugs.com. Finerenone. Available from: https://go.drugbank.com/
drugs/DB16165
90 Drugs.com. Chenodeoxycholic acid. Available from: https://
go.drugbank.com/drugs/DB06777
91 Drugs.com. Cemiplimab. Available from: https://go.drugbank.com/
drugs/DB14707
92 Drugs.com. Emapalumab. Available from: https://go.drugbank.
com/drugs/DB14724
93 Drugs.com. Enfortumab vedotin. Available from: https://
go.drugbank.com/drugs/DB13007
94 Drugs.com. Esketamine. Available from: https://go.drugbank.com/
drugs/DB11823

CONCLUSION
An analysis of original New Drugs Approved 

by the FDA in 2025 demonstrates the continuation 
of key trends in the pharmaceutical industry, 
alongside the emergence of new technological and 
therapeutic emphases. Despite the dominance 
of small molecules (31 out of 46 New Drugs), 
a significant portion of innovation remains 
concentrated in the biopharmaceutical segment, 
primarily monoclonal antibodies, confirming 
the sustained interest in highly specific targeted  
approaches.

An important feature of 2025 is the continued 
expansion of the application of nucleic acid-based 
drugs, including small interfering RNAs and antisense 
oligonucleotides, targeting previously hard-to-
reach targets. This class of drugs demonstrates a 
transition from experimental solutions to clinically 
significant therapeutic strategies, including in 
the areas of hereditary and cardiometabolic  
diseases.

Oncology maintains a leading position among 
therapeutic areas; however, the structure of registered 
drugs indicates a gradual diversification: the proportion 
of agents for the treatment of immune, cardiovascular, 
and rare diseases is increasing. At the same time, there 
is a growth in the number of drugs with fundamentally 
new mechanisms of action, including selective 
signaling pathway inhibitors, receptor modulators, 
and drugs targeting previously unused molecular  
targets.

The development of anti-infective therapy deserves 
special attention, where new representatives of classes 
with alternative mechanisms of action are emerging, 
reflecting the possibilities of overcoming antibiotic 
resistance.

Thus, the profile of 2025 approvals indicate 
a shift in the pharmaceutical industry towards 
more differentiated and molecularly oriented 
treatment strategies, combining the development of 
biotechnological platforms, nucleic acid therapies, 
and highly selective small molecules. Further 
development of these areas will likely be associated 
with improvements in delivery technologies, enhanced 
safety, and an expanded range of therapeutic 
indications.
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