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Year in review

11 clinical trials that will shape  
medicine in 2024

Nature Medicine asks leading researchers to name their top clinical trial for 2024, from base 
editing and a vaccine against HIV to artificial intelligence tools for lung cancer and patient triage.

Pharma’s ongoing financial woes have contin-
ued in 2023, which has left insiders wondering 
when and how the field will rebound. Despite 
industry-wide belt-tightening, clinical trials 
continue even amid lingering shortages of 
staff — and drugs. With so many rollercoaster 
years since the start of the COVID-19 pan-
demic, it is impossible to predict exactly what 
the biomedical world will deliver in 2024.

We asked 11 experts which trials in the com-
ing year are likely to have an outsized impact 
on medicine (Table 1).

Base editing for hypercholesterolemia

Amit Khera: Around 1 in every 300 people is 
born with heterozygous familial hypercho-
lesterolemia, which makes it one of the most 

common inherited genetic conditions. The 
disease is caused by mutations in the PCSK9 
gene, which encodes a protein that breaks 
down receptors for low-density lipoprotein 
(LDL), a type of cholesterol. Although statins 
can reduce the risk of cardiovascular disease in 
these patients, most are unable to achieve opti-
mal LDL cholesterol levels on chronic therapy.

The heart-1 trial is a global first-in-human 
study of in vivo DNA base editing and has 
the potential to demonstrate proof of con-
cept for PCSK9-targeted base-editing treat-
ment approaches for durably lowering of  
LDL cholesterol.

VERVE-101 is an investigational, in vivo, base- 
editing medicine, designed to be a single- 
course treatment, that inactivates PCSK9 in 
the liver to durably decrease disease-driving 

LDL cholesterol. The components of VERVE-
101 are an mRNA that encodes an adenine base 
editor, plus a guide RNA, that are packaged 
within a lipid nanoparticle and are delivered 
by intravenous infusion. Interim results were 
presented at the American Heart Association’s 
Scientific Sessions 2023.
Amit Khera is Vice President of Genomic Medi-
cine at Verve Therapeutics, a cardiologist at 
Brigham and Women’s Hospital and a lecturer 
at Harvard Medical School, Boston, MA, USA.

AI for early lung cancer diagnosis

David Baldwin: Diagnosing lung cancer early 
saves lives. Although nearly three quarters of 
lung cancers are diagnosed late, at stage 3 or 4, 
earlier diagnosis at any stage allows better and 
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more-effective treatment. A chest X-ray is most 
often the first test to suggest lung cancer and, 
if followed promptly by a computed tomogra-
phy (CT) scan, can bring the diagnosis forward.

Our ongoing randomized control trial of 
150,000 patients in six UK hospitals tests if 
artificial intelligence (AI) applied to chest 
X-rays as soon as they are taken shortens the 
time to a CT scan and time to diagnosis. We 
have previously shown that immediate report-
ing of chest X-rays by radiographers can make 
a substantial difference, almost halving the 
time to diagnosis, from 63 days to 32 days. 
Patients referred from primary care for chest 
X-ray are included for analysis by the AI. We 
will complete recruitment in July 2024, and we 
hope to have results in 2024. Our hypothesis, 
based on our previous research, is that we may 
identify lung cancer earlier, and reduce time 
to diagnosis as much as 50%.

AI is being implemented in hospitals often 
without adequate analysis of clinical impacts, 
something that we are concerned about. If our 
trial finds a significant improvement in time to 
diagnosis, it will probably lead to an immedi-
ate change in the standard of care to include 
AI at the time of chest X-ray.
David Baldwin is a respiratory physician at Not-
tingham University Hospitals and an honor-
ary professor of medicine at the University of  
Nottingham, Nottingham, UK.

T cell vaccine for HIV

Carey Hwang: The purpose of our trial is 
to evaluate the safety, reactogenicity and 
immunogenicity of VIR-1388, a vaccine for 
the prevention of infection with human immu-
nodeficiency virus (HIV). This phase 1, rand-
omized, double-blind, placebo-controlled, 
multicenter study comprises adults 18–55 
years of age in overall good health and without 
HIV who will receive one of three dose levels 
of VIR-1388 or placebo.

VIR-1388 is a cytomegalovirus (CMV) vec-
tor vaccine that induces strong, unique and 
sustained T cell responses that can poten-
tially prevent acquisition of HIV. This follows 
a proof-of-concept trial of VIR-1111 that dem-
onstrated its safety, although without a strong 
immune response; VIR-1388 is less attenuated 
than VIR-1111, and we believe it should be more 
immunogenic.

The overall study design includes two parts. 
Part A will be a lead-in phase with enrollment of 
a small number of people of non-childbearing 
potential who are seropositive for the CMV 
vector, with frequent safety monitoring. Part 
B will expand enrollment to a broader popula-
tion of participants who are seropositive for 
CMV, including people of childbearing poten-
tial (who will be required to use two forms of 
contraception), with a safety-monitoring 

schedule similar to that of Part A. There is an 
optional long-term follow-up study that would 
lengthen participation for up to 3 years after 
the first dose.

We recently dosed the first participants in 
the study. The trial is being conducted by the 
HIV Vaccine Trials Network at ten sites in the 
USA and at two sites in South Africa, with sup-
port from the US National Institute of Allergy 
and Infectious Diseases and the Bill & Melinda 
Gates Foundation. From a public health per-
spective, having a vaccine against HIV would 
obviously have tremendous impact.
Carey Hwang is a senior vice president and 
head of clinical research at Vir Biotechnology  
in San Francisco, CA, USA.

App therapy for perinatal depression

Atif Rahman: Many parts of the world face 
challenges in providing adequate, effective 
mental healthcare, but the lack of trained 
professionals is especially acute in low- and 
middle-income countries. Funded by the 
Research and Innovation for Global Health 
Transformation from the UK National 
Institute for Health and Care Research, 
a team led by the University of Liverpool 
has developed an app that allows a peer (a 
woman from the same community with no 
prior experience in healthcare delivery) to  

Table 1 | Clinical trials to watch in 2024

Treatment Organization Description Phase Lead indication

Trastuzumab deruxtecan AstraZeneca Efficacy and safety of ADC in HER2-positive 
patients with and without brain metastases

3b/4 Breast cancer

R21/Matrix-M University of Oxford and Serum 
Institute of India

Vaccine efficacy in children 5–36 months of 
age in four countries

3 Malaria

Ipilimumab and nivolumab The Netherlands Cancer Institute Neoadjuvant immunotherapy plus 
lymph-node dissection

3 Melanoma

VERVE-101 Verve Therapeutics In vivo base editing of PCSK9 1b Heterozygous familial 
hypercholesterolemia

VIR-1388 Vir Biotechnology Safety, reactogenicity and immunogenicity of 
a CMV-based vaccine in adults

1 HIV

STEM-PD Skåne University Hospital, Sweden Intraputamenal transplantation of human 
embryonic stem cell derived dopaminergic cells

1 Parkinson’s disease

qXR Nottingham University Hospitals 
NHS Trust

Class IIa CE-certified deep learning algorithm 
to analyze chest X ray and computed 
tomography

Randomized trial Lung cancer

RISKINDEX Maastricht University Medical 
Center

Implementation of machine learning 
algorithm in the emergency room

Randomized trial Emergency room 
admissions

New Orleans Intervention 
Model

University of Glasgow Effectiveness and cost-effectiveness of a service  
for children 0–5 years of age in foster care

Randomized trial Child mental health

CT scan Erasmus Medical Center Annual versus biennial CT scan screening of 
26,000 people

Randomized trial Lung cancer

THP-TA Human Development Research 
Foundation, Pakistan

Technology-assisted version of Thinking 
Healthy Program delivered by peers

Randomized trial Perinatal depression
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deliver a cognitive-therapy-based intervention 
to women in the second or third trimester of 
pregnancy who have major depression.

This trial will compare the app with the 
standard face-to-face version of Thinking 
Healthy Programme therapy delivered by 
community health workers in rural Pakistan. 
We hope that the results of this study will stim-
ulate further innovation and research in this 
important area that can be a gamechanger in 
addressing the treatment gap for a common 
mental disorder globally.
Atif Rahman is a professor of child psychiatry 
and global mental health at the University of 
Liverpool, Liverpool, UK.

Stem cells for Parkinson’s disease

Malin Parmar: Most clinical trials for Parkin-
son’s disease study patients with advanced 
disease. As a result, patients who are in a much 
earlier phase of disease, who might be more ame-
nable to treatment, are often left out of trials.

The STEM-PD trial will transplant dopamin-
ergic neurons derived from human embryonic 
stem cells into the brains of patients 50–75 
years of age with moderate Parkinson’s dis-
ease. It is important both because it is the first 
time a human embryonic stem cell therapy 
is being tested in Parkinson’s disease, and 
because we are targeting people with moder-
ate disease, which gives them the most chance 
to benefit from the therapy. The first patients 
were administered doses in February 2023, 
and we hope to have preliminary results by 
the end of 2024.
Malin Parmar is a professor at the New York 
Stem Cell Foundation and a Robertson Investi-
gator and is a research team manager in Devel-
opmental and Regenerative Neurobiology at 
Lund University, Lund, Sweden.

Machine learning for patient triage

Steven Meex: Identifying which patients in 
the emergency department are at high or 
low risk shortly after admission could help 
decision-making for patient care. Several 
clinical risk scores and triage systems for the 
stratification of patients have been developed, 
but they often underperform in clinical prac-
tice. Moreover, most of these risk scores have 
been only diagnostically validated in an obser-
vational cohort, but never for their actual  
clinical impact.

In a recent retrospective study at Maastricht 
University Medical Center, a novel clinical 
risk score, the RISKINDEX, was introduced. 
This used an AI model to predict the 31-day 

mortality of patients who sought treatment at 
an emergency department. The tool was devel-
oped and evaluated in four Dutch hospitals, 
drawing on data from 266,327 patients with 
7.1 million laboratory results available. The 
RISKINDEX outperformed internal medicine 
specialists, but it remains unknown to what 
extent these AI models have beneficial value 
when implemented in clinical practice.

MARS-ED is a prospective multi-center, 
randomized, open-label, non-inferiority 
pilot clinical trial of risk-score assistance 
to clinicians in the emergency department. 
The objective is to determine the diagnostic 
accuracy, policy changes and clinical impact 
of the RISKINDEX as a basis for conducting a 
large-scale, multi-center, randomized trial. 
Recruitment for the study is about halfway 
complete, and we expect to see results in 2024

There is a lot of hype about AI. Prospective 
validation of AI models is rarely done, but it is 
indispensable, because implementation can 
be disappointing. If the AI model is validated, 
its effects could include the identification of 
patients who will deteriorate despite clinical 
judgement. It is hard to predict how doctors 
will react to being second-guessed by an AI 
model, but we have seen that although they 
do not often change their minds, they might 
become more careful.
Steven Meex is a clinical chemist and head of 
the unit general clinical chemistry and hema-
tology of the Central Diagnostic Laboratory of 
Maastricht UMC+, Maastricht, the Netherlands.

Immunotherapy for melanoma

Christian Blank: We have pioneered neoadju-
vant checkpoint inhibition in recent years. In 
melanoma, the efficacy of neoadjuvant check-
point inhibition versus the current standard 
of adjuvant therapy needs to be confirmed 
in a phase 3 trial before neoadjuvant therapy 
can be considered a standard option for this 
patient population.

The NADINA trial is an international, 
open-label, two-arm, randomized phase 3 
trial that includes 420 patients in Australia, 
Europe and the USA with stage III cutaneous 
or unknown primary melanoma. The current 
standard for resectable stage III melanoma is 
adjuvant anti-PD-1 therapy, which improves 
recurrence-free survival, but a considerable 
proportion of patients have a relapse in the 
years after therapeutic lymph-node dissec-
tion, and no overall survival benefit has been 
found so far.

The NADINA trial aims to compare the 
efficacy of neoadjuvant ipilimumab plus 

nivolumab with that of adjuvant nivolumab 
in macroscopic stage III melanoma. Patients 
diagnosed with recurrent or de novo stage III 
melanoma, including up to three in-transit 
metastases, will be randomly assigned to 
receive neoadjuvant treatment or adjuvant 
treatment.

Patients in the experimental arm will receive 
two cycles of 80 mg of ipilimumab plus  
240 mg of nivolumab and will undergo  
therapeutic lymph-node dissection at week 
6. In the case of pathological partial response 
or no response, surgery will be followed by 
adjuvant nivolumab (11 cycles) or adjuvant 
dabrafenib plus trametinib (for 46 weeks).

Patients in the standard control arm will 
undergo upfront therapeutic lymph-node 
dissection, followed by 12 cycles of 480 mg of 
nivolumab. The primary endpoint will be the 
event-free survival, defined as the time from 
randomization until progression to unresect-
able stage III or stage IV melanoma, recurrent 
melanoma, a new primary melanoma or death 
due to melanoma or treatment. We hope to 
see an overall survival benefit, which could 
become practice changing for stage III mela-
noma treatment.
Christian Blank is a professor of medical oncol-
ogy at Leiden University, a staff member at the 
Netherlands Cancer Institute and a professor 
at the University of Regensburg, Regensburg, 
Germany.

Long-term efficacy of R21 malaria 
vaccine

Adrian Hill: A major problem with vaccines 
against malaria, and one reason it has taken 
over 100 years to deploy a vaccine, is that 
an exceptionally high antibody response is 
needed for the vaccine to work. Forty vac-
cines have gone into the clinic with the same 
circumsporozoite protein antigen, and only 
two of them have shown useful efficacy: RTS,S 
and R21. Vaccine efficacy for RTS,S/ASO1 drops 
from 55% to around 30% at 4 years after vac-
cination, so long-term follow up is really 
important.

We are midway through a phase 3 rand-
omized, controlled, multi-centre trial of the 
R21/Matrix-M vaccine against clinical malaria 
in African children. This includes standard 
age-based and also seasonal vaccination 
regimes used in children 5–36 months of age. 
In each group, a booster (fourth) dose of the 
same vaccine has been administered 12 months 
after the third dose. Initial follow-up will be 
for 2 years after dose three, with a primary 
analysis after 12 months. 2,400 participants  
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are enrolled to receive the standard vacci-
nation regime in malaria-endemic areas in 
Burkina Faso, Kenya and Tanzania. An addi-
tional 2,400 participants will be enrolled to 
receive the seasonal vaccination regime in  
Burkina Faso and Mali.

We believe that R21 will show better efficacy 
than RTS,S, particularly later in the trial, as R21 
uses a nanoparticle that has a much higher den-
sity of the antigen on the surface. Vaccines such 
as the vaccine against human papillomavirus 
work for a lifetime because of that feature. This 
trial is funded by the Serum Institute of India, 
which has committed to producing 100 million 
doses of the vaccine at a cost of US $3–4 per 
dose. We have early results now on a preprint 
server, and over the years ahead, we will con-
tinue to publish further analyses of the safety, 
immunogenicity and efficacy of the vaccine.
Adrian Hill is the director of The Jenner Insti-
tute and Lakshmi Mittal and a family pro-
fessor of vaccinology at the University of  
Oxford, Oxford, U.K.

ADC for brain metastasis

Nancy Lin: Brain metastasis is a major problem 
in advanced breast cancer that affects about 
half of HER2-positive patients, but with only 
one treatment approved by the US Food and 
Drug Administration for this patient popula-
tion. DESTINY-Breast12 is an open-label, mul-
ticenter, international study assessing the 
efficacy and safety of trastuzumab deruxte-
can (Enhertu), an antibody–drug conjugate 

(ADC) that targets HER2, in participants with 
or without brain metastasis. Patients had been 
previously treated for advanced metastatic 
HER2-positive breast cancer that had pro-
gressed on prior anti-HER2-based regimens 
and had received no more than two lines or 
regimens of therapy in the metastatic setting 
(excluding tucatinib). Intercranial activity 
for this treatment is based on only very small 
prospective studies or prospective case series 
in single countries (as well as a mixed popula-
tion of patients with active and stable brain 
metastases in the DESTINY-Breast01, 02 and 
03 studies) — but these have shown encourag-
ing responses.

After discontinuation of the study inter-
vention, all participants will undergo an 
end-of-treatment visit within 7 days of discon-
tinuation and will be followed up for safety 
assessments for 40 days. All participants will 
be followed up for survival status and dura-
tion of treatment on any subsequent therapies 
every 3 months until death, withdrawal of con-
sent or the end of the study.

The study is important not only for assess-
ing the drug itself but also for understand-
ing the intracranial activity of ADCs, and will 
represent the largest number of patients with 
brain metastases treated with trastuzumab 
deruxtecan. There are increasing data show-
ing that several ADCs could have intercranial 
activity, despite their large size. My hope is 
studies such as this will encourage greater 
inclusion of patients with brain metastases 
in clinical trials.

Nancy Lin is an associate chief of the Division 
of Breast Oncology, Susan F. Smith Center for 
Women’s Cancers Director, Metastatic Breast 
Cancer Program, Dana-Farber Cancer Institute, 
Boston, MA, USA.

Intervention model for infant  
mental health

Dennis Ougrin: Nearly 100,000 children are 
currently in care across the UK, and many of 
them face behavioral challenges and an uncer-
tain future. Children who are removed from 
their home due to abuse and neglect are one 
of the most vulnerable groups in any society. 
They have a much higher risk of suicide, unem-
ployment and incarceration, as well as most 
mental health and many physical health dis-
orders. Better approaches are needed to help 
these children reach their full potential, such 
as the New Orleans Intervention Model, which 
provides intensive assessment and treatment 
for children 0–5 years of age.

In the first randomized, controlled trial of 
its kind, the Best Services Trial (BeST?), we are 
investigating the efficacy and cost-effectiveness 
of the New Orleans Intervention Model for 
Infant Mental Health relative to the usual social 
work services for children 0–5 years of age who 
are in foster care in Glasgow and London. We 
will follow the children for 2.5 years and com-
pare their mental health outcomes. Should  
this model prove advantageous, it might radi-
cally change the way such children are sup-
ported, not only in the UK but also globally.
Dennis Ougrin is a consultant child and adoles-
cent psychiatrist and a reader in child and ado-
lescent psychiatry and global mental health at 
King’s College London, London, UK.

CT screening for lung cancer

Carlijn M. van der Aalst: Two large-scale, ran-
domized, controlled trials have shown that 
lung cancer screening by CT can reduce lung 
cancer mortality. Other smaller trials have 
shown comparable results. However, the 
implementation of lung cancer screening is 
likely to be limited, slow and of variable qual-
ity, in part because initial CT scans show no 
signs of cancer for nine of ten people.

4-IN THE LUNG RUN will compare whether 
screening every 2 years is as effective at pre-
venting cancer deaths as yearly tests in those 
with no abnormalities at their first scan. The 
trial will screen 26,000 people in six European 
countries. If implementation of lung cancer 
screening can be optimized, it is expected 
that many people will swiftly benefit from this 

Trials of AI tools and biennial screening hope to detect lung cancer earlier. 
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high-quality screening technology, others will 
face less harms than previously anticipated, 
and healthcare costs will be reduced.

Carlijn M. van der Aalst is an assistant professor 
in the Department of Public Health, Erasmus 
Medical Center, Rotterdam, the Netherlands.

Carrie Arnold1 & Paul Webster2

1Freelance writer, Richmond, VA, USA 
2Freelance writer, Toronto, Ontario, Canada

http://www.nature.com/naturemedicine

	11 clinical trials that will shape medicine in 2024

	Base editing for hypercholesterolemia

	AI for early lung cancer diagnosis

	T cell vaccine for HIV

	App therapy for perinatal depression

	Stem cells for Parkinson’s disease

	Machine learning for patient triage

	Immunotherapy for melanoma

	Long-term efficacy of R21 malaria vaccine

	ADC for brain metastasis

	Intervention model for infant mental health

	CT screening for lung cancer

	Table 1 Clinical trials to watch in 2024.




