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 AT GLANCE 

> Previous year witnessed the approval of many innovative biologics that combine the latest 
scientific discoveries and recently emerging technologies to fight the most dreadful diseases. In 
total, 18 new biologic drugs were approved by the EMA and 34 by the FDA, an all-time high. 

> From this large number we selected and described 10 most important drugs that cover unmet 
medical needs and have the highest potential to revolutionize medical practice. These include 
first-ever protein vaccines against RSV, bispecific antibodies for treatment-resistant cancers and 
CRISPR/Cas9-based gene therapy for sickle cell anemia. 
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Previous year marked the appearance of a large number 
of new biologics representing multiple different classes of 
therapeutics. In total, 18 novel molecules were approved 
in the EU and 34 in the US, an all-time record.1-3 These 
include ordinary monoclonal antibodies and protein-
based products as well as newly emergent technologies 
such as bispecific antibodies or drugs employing 
CRISPR/Cas9 system. Many of them address important 
medical needs, opening up a way for a treatment of 
severe genetic disorders or highly resistant cancers.  

Inspired by the remarkable scientific progress made over 
the last year, we decided to review all EMA and FDA 
approvals in 2023 and produce our own list of top 10 new 
biologics. Our choice was driven by factors such as the 
novelty of the mechanism of action, employment of 
advanced technologies and contribution to public health. 
After thorough evaluation, we arrived at the following list: 

> Elranatamab (ELREXFIO®) 

> Glofitamab (COLUMVI®) 

> Talquetamab (TALVEY®) 

> Delandistrogene moxeparvovec (ELEVIDYS®) 

> Examgamglogene autotemcel (CASGEVY®) 

> Nirsevimab (BEYFORTUS®) 

> Lecanemab (LEQEMBI®) 

> Rozanolixizumab (LOARGYS®, RYSTIGGO®) 

> Ublituximab (BRIUMVI®) 

> RSV vaccines: bivalent, non-adjuvanted 
(ABRYSVO®) and monovalent, adjuvanted 
(AREXVY®). 

Let’s take a close look on each of these amazing drugs. 

Elranatamab (ELREXFIO®) 

Elranatamab stands among the three bispecific antibodies 
included on our list. It belongs to the class of T-cell 
engagers, which direct T-cells against cancer cells 
expressing the specific disease-associated antigen.4,5 In 
the case of elranatamab, the antigen is BCMA (B-cell 
maturation antigen), implicated in various different 
hematologic malignancies, with multiple myeloma 
standing out as the most important. By simultaneous 
binding to the CD3 receptor and BCMA, elranatamab 

Table 1  List of the Top 10 biologic drugs and vaccines approved in 2023. 
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forms a bridge between T-cells and malignant cells, 
thereby unleashing the power of patient’s immune 
system against the latter.5 

The approval for the treatment of relapsed or refractory 
multiple myeloma was granted by both EMA and FDA. In 
the pivotal Phase 2 study, elranatamab elicited response 
in 61% of patients, with 35% achieving a complete 
response.6 

Glofitamab (COLUMVI®) 

Glofitamab is another bispecific T-cell engager. It binds 
specifically to CD20 antigen expressed on the surface of 
B cells and shows considerable activity in the treatment 
relapsed or refractory diffuse large B-cell lymphoma 
(DLBCL).7,8 Similarly to other molecules of the same class, 
glofitamab carries a boxed warning for potentially severe 
cytokine release syndrome.8 Due to the rapid cytotoxic 
activity against the lymphoma cells, it also entails a risk of 
a serious condition called tumor release syndrome. 

Despite the serious side effects, glofitamab therapy offers 
substantial benefits to DLBCL patients. In a pivotal trial, 
39% of patients achieved complete response and most of 
them (78%) were still in remission one year after the 
treatment initiation.9 Based on these compelling findings, 
regulatory approvals were granted by both EU and US 
agencies. 

Talquetamab (TALVEY®) 

Just as elranatamab, talquetamab is a T-cell engager 
indicated for the treatment of relapsed or refractory 
multiple myeloma. However, it binds to a different 
molecular target – GPRC5D – which is exposed on the 
surface of malignant cells, contributing to their survival 
and multiplication. By concurrently engaging CD3 
receptor and GPRC5D, talquetamab mediates the killing 
of myeloma cells by cytotoxic lymphocytes.10 

Unsurprisingly, the clinical effects of talquetamab 
administration closely mirror those of elranatamab, with 
respect to both efficacy and safety profiles. In a Phase I 
study involving a cohort of 232 patients - a huge size for 
an early phase investigation – the response rate was as 
high as 64%-70%, depending on the administered 
dosage.11 Furthermore, the observed responses proved to 
be durable, lasting for a median of 7.8-10.2 months. 
Unfortunately, the administration of talquetamab was 

associated with significant reactions, including a cytokine 
release syndrome which was observed in the majority of 
subjects.11 

Delandistrogene moxeparvovec (ELEVIDYS®) 

New FDA drug approvals in 2023 included five gene 
therapies and one product based on CRISPR-Cas9 
technology.3,12 One of the most anticipated gene 
therapies is delandistrogene moxeparvovec (ELEVIDYS), 
used for the treatment of Duchenne muscular dystrophy 
(DMD).13 DMD is a severe, inborn myopathy with a typical 
onset at the age of 3-5, which results in progressive 
muscle loss and disability.14 It is caused by a mutation in 

the gene encoding dystrophin – an important protein 
present in normal muscle cells, which forms a connection 
between cytoskeleton and extracellular matrix.15 Without 
functional dystrophin, muscle fibers become weak and 
wasted, making the affected person unable to walk or 
even stand. 

The newly approved gene therapy is designed to deliver 
the key domains of normal dystrophin to myocytes, 
allowing the muscles to regain their function.13 Delivery is 
achieved by i.v. injection of adeno-associated virus (AAV) 
vectors that contain the selected sequences of the 
dystrophin gene. A robust and sustained expression of 
Elevidys dystrophin in patients’ muscles follows, leading 
to the stabilization or improvement in the disease 
symptoms.16 No untoward consequences have been 
noted, but the observation period is still too short to 
ensure absolute confidence.16,17 

Duchenne muscular dystrophy causes progressive muscle
weakness and destruction, starting in early childhood. Until 
Elevidys approval, there was no therapy that could delay or 
reverse disease progression. 
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Elevidys is the first gene therapy for DMD available in the 
US. However, the initial cost has been set at $3.2 mln, 
which is beyond the reach of most DMD patients.18 The 
road to obtain reimbursement from insurance companies 
is bumpy and may fail to cover all costs. The good news 
is that there are many different federal and state 
programs, which can make the gene therapy more 
accessible for less affluent families.19 It is also fortunate 
that the treatment consists of a single infusion, expected 
to last for a lifetime.20 Therefore Elevidys is a one-time 
expenditure and if it proves to be effective, it may reduce 
the financial burden associated with other treatments. 

Exagamglogene autotemcel (CASGEVY®) 

Last year ended with a significant stride in the field of 
medical biotechnology. Both UK and US authorities 
granted approval to the first ever cell therapy utilizing 
CRISPR/Cas9 gene editing technology – exagamglogene 
autotemcel (CASGEVY).12,21 This groundbreaking 
medication targets two hereditary hematological 
disorders: sickle cell disease and beta thalassemia. 21 Both 
conditions arise from mutations in hemoglobin (beta-
globin, specifically), a pivotal protein contained within red 
blood cells, which delivers oxygen to all body tissues. 
Characteristic trait of sickle cell anemia is the C-like shape 
of erythrocytes that lessens their ability to travel through 
small blood vessels, causing severe pain and increasing 
the risk of vaso-occlusive episodes. The diminished 
synthesis or abnormalities in hemoglobin, present in both 
conditions, result in oxygen deprivation which 
compromises the functioning of basically every body 
system. To prevent severe symptoms and reduce the risk 
of complications (which may include infections, venous 
embolism, heart failure and other life-threatening 
disorders), patients are often forced to undergo frequent 
transfusions. Bone marrow stem cell transplantation is 
one of the treatment options, but the procedure carries 
inherent risks and it remains challenging to find suitable 
donors. Despite many advances, the management of 
sickle cell disease still relies mostly on symptomatic 
treatment – potent analgesics to alleviate the severe pain 
and antibiotics to reduce the risk of infection.23,24 

That’s why Casgevy is viewed as a revolutionary step in 
the treatment of these two hemoglobinopathies. The 
drug is made from patient’s own blood stem cells, which 
are modified in vitro to trigger the production of a special 
type of hemoglobin called fetal hemoglobin (HbF). 

Modified cells are administered back to patient, where 
they improve the function of red blood cells, increase the 
tissue oxygenation and in consequence obviate the need 
for regular transfusions. 

Casgevy approval rested on the outcomes of two efficacy 
studies, one per each indication.21 The treatment effects 
were so unequivocal that neither EMA nor FDA required 
any additional evidence to recommend approval. Nearly 
all enrolled patients with beta-thalassemia who 
previously required multiple transfusions per year and 
had frequent occlusive episodes became essentially free 
of the disease, at least for a trial duration (median 
response duration is nearly two years, but the follow-up 
continues).21,26 Similarly, painful vaso-occlusive episodes 
that troubled the patients with sickle-cell disease for 
many years ceased to occur.27 Long-term observation will 
give answer to the question on whether the treatment 
effect is permanent or additional dosing is required. 

The approval of Casgevy is of huge importance from the 
public health perspective. Nearly 8 million people in the 
world are suffering from sickle cell disease, which despite 

Mechanism of action of Casgevy: the designed CRISPR/Cas9 
machinery reduces the transcription of BCL11A gene, which 
suppresses the synthesis of HbF γ-globin. The resulting increased 
levels of HbF in erythrocytes improves their oxygen-carrying 
function.21 
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the availability of transfusions, is still characterized by the 
high mortality rate.28 

Casgevy is not the only gene therapy to receive approval 
for the treatment of sickle cell disease. In December 2023, 
the FDA licensed also a lentiviral vector-based therapy 
called lovotibeglogene autotemcel (LYFGENIA®), which 
causes blood stem cells to produce HbA (T87Q) protein, 
which is similar to normal adult hemoglobin.29 

Nirsevimab (BEYFORTUS®) 

The year 2023 was a year of breakthroughs in the 
prevention and treatment of respiratory syncytial virus 
(RSV) infections. RSV causes lower respiratory tract 
infections and is responsible for millions of 
hospitalizations and thousands of deaths each year, 
particularly among infants and the elderly.30,31 A new 
biologic called nirsevimab has a huge potential to reduce 
this toll. 

Nirsevimab is a human monoclonal antibody directed 
against the RSV fusion protein, expressed on the virus’s 
surface. By binding to F protein, it impedes the fusion of 
the virus with cell receptors, thereby preventing viral entry 
and replication.32 

Nirsevimab has been extensively tested in both pre-term 
and term infants, achieving tremendous reduction in the 
number of RSV cases and hospitalizations for lower 
respiratory tract infections. Given its prolonged half-life, a 
single dose is capable of providing robust protection for 
up to 6 months. No significant safety issues were 
observed in clinical trials, with the majority of adverse 
reactions pertaining to the local injection-related events 
(redness, swelling and pain at the injection site).33,34 

Excellent results of nirsevimab trials prompted some 
countries, such as Luxembourg, to implement passive 
immunization campaigns for all newborns. The campaign 
turned out to be successful as the number and severity of 
RSV hospitalizations in the following 2023/24 season was 
substantially reduced and the majority of infants with RSV 
were not immunized (22 out of 28).35 

Lecanemab (LEQEMBI®) 

After years of fruitless searching for the new, more 
effective treatments for Alzheimer’s disease, there’s finally 
some progress. In 2021, the first effective antibody, 
aducanumab, has been released for use in the US through 

the accelerated pathway.36 Previous year marked the 
appearance of the second mAb - lecanemab.37 Both drugs 
work by preventing the accumulation of amyloid-β 
protein, which is suspected to play the key role in the 
development of Alzheimer’s disease. The two mAbs are 
currently not available outside the US. 

Aducanumab and lecanemab approval came after many 
years of futile endeavors, during which multiple other 
amyloid-targeting antibodies were evaluated, each failing 
to alter the course of Alzheimer’s disease.38 In the clinical 
trials, lecanemab led to a relatively small improvement in 
cognition at the expense of significant adverse effects.39 
For this reason some professionals warn against its use, 
especially when the diagnosis is uncertain.40 However, 
considering the devastating nature of Alzheimer’s 
disease, not only for the patients themselves but also for 
their entire families, lecanemab will likely gain much 
popularity. 

Rozanolixizumab (LOARGYS®/ RYSTIGGO®) 

Rozanolixizumab is a neonatal Fc receptor blocker (FcRn) 
approved in 2023 by the FDA for the treatment of 
myasthenia gravis.41 FcRn prolongs the half-life of IgG 
antibodies in the circulation, hence it is an attractive 
therapeutic target for many autoimmune diseases caused 
by binding of antibodies to self antigens. One of these 
diseases is myasthenia gravis, in which nicotinic 
acetylcholine receptors in neuromuscular junctions are 
blocked and destroyed by patient’s own immune system. 

Rozanolixizumab targets the fundamental pathology of 
myasthenia gravis and its efficacy in the treatment of this 
condition is indeed remarkable – 61-68% of the drug-
treated patients in the pivotal Phase III trial achieved 
response compared to a mere 28% in the placebo 
group.41 

Ublituximab (BRIUMVI®) 

Ublituximab is another member of the large and highly 
successful class of anti-CD20 monoclonal antibodies (first 
anti-CD20 mAb was rituximab, approved in the late 90.). 
It was licensed by the FDA in December 2022 and 5 
months later in Europe.42-44 The FDA-approved 
indications of ublituximab are different types of multiple 
sclerosis (MS): relapsing-remitting, active secondary 
progressive and clinically isolated syndromes.43 In Europe, 
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ublituximab was granted only the first indication.42 Its 
mechanism of action relies on the deep and sustained 
depletion of B lymphocytes, which are recognized as 
drivers of MS development and progression. 42 

Prior to ublituximab approval, several other anti-CD20 
antibodies were found useful in the treatment multiple 
sclerosis. One of them is ocrelizumab, which several years 
ago received approval from EMA and FDA. Also, there is 
widespread off-label use of rituximab.45 Therefore the 
new drug is going to face significant competition, as older 
products enjoy a cost advantage and established market 
position.  

In clinical trials, ublituximab halved the incidence of MS 
relapses when compared to teriflunomide – an older non-
biologic drug considered to be a standard treatment. 
However, this high efficacy was counterbalanced by an 
increased incidence of serious infections.46 Now that the 
drug is released for use, physicians must carefully weigh 
the benefits of reducing the MS symptoms against the 
risk of succumbing to potentially fatal infection. 

RSV vaccines (ABRYSVO® and AREXVY®) 

Parallel to the approval of nirsevimab, an anti-RSV 
antibody which we mentioned previously, 2023 welcomed 
the appearance of two RSV vaccines: Abrysvo (Pfizer) and 
Arexvy (GSK).47,48 Although both vaccines contain a 
recombinant F glycoprotein in pre-fusion conformation, 
their exact composition differs, reflecting the divergent 
views of their developers on the subject of anti-RSV 
immunity.49 Abrysvo is a bivalent (covers both RSV type A 
and B) and non-adjuvanted preparation, while Arexvy is 

monovalent (only RSV type A) and contains a proprietary 
adjuvant called AS01E. Presently it seems that these 
differences have minimal impact on vaccine performance. 
In large Phase 3 studies conducted in elderly subjects, 
Abrysvo lowered the risk of RSV-associated lower 
respiratory tract disease by 67%, while the efficacy of 
Arexvy was slightly higher, at 83%.50,51 Protection against 
RSV types A and B was similar for both vaccines. 47,48, 50-52 

In Europe, Pfizer’s vaccine is registered for use in pregnant 
women between 24 and 36 week of gestation, to achieve 
protection in infants via maternal transfer of antibodies.52 
The risk of severe RSV infection is highest in the first 
months of life. The competition of Pfizer’s vaccine with 
nirsevimab will be certainly strong here, as the newly 
approved mAb appears to be a safer alternative. In 
contrast to Abrysvo, the vaccine developed by GSK is 
indicated only for RSV prevention in elderly.53 In United 
States, Abrysvo received approval in both indications.54 
For more information on RSV vaccines, read our recent 
article “Market welcomes the arrival of RSV vaccines”. 

*** 

Leaving 2023 behind, we are now looking forward to 
witness the appearance of many new groundbreaking 
biologics in 2024. This year’s calendar is brimming with 
potential approvals that can reshape medical practice and 
offer renewed hope to countless patients. Stay tuned for 
our next article in which we will delve into biologics that 
are most likely to make headlines in 2024. 
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