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JANUARY
Placental Swabs Found Most Effective 
for Detection of Maternal Sepsis

A new study of microbiology specimens 
used to investigate maternal sepsis has 

demonstrated that placental swabs could play a 
vital role in informing antimicrobial therapy de-
cisions. The study by researchers from Univer-
sity of Limerick (Limerick, Ireland; ul.ie/ehs/
medicine) found that placental swabs are valu-
able in identifying potential pathogens from the 
uterine cavity, which is the most common site 
of perinatal infections. This discovery is crucial 
as placental swabs are not routinely examined 
in many hospitals, meaning vital information 
that could influence the treatment of 
these infections might be overlooked. 
The research team’s findings were 
published in the journal PLOS ONE.

Test Screens for Genetic 
Diseases in Fetuses

An innovative screening test uses 
a blood sample from expectant 

mothers to analyze all the genes in the 
fetus, making it be possible to screen 
pregnant women for serious genetic 
diseases in their unborn children. The 
new test, named desNIPT, was devel-
oped by a research team from the Uni-
versity of Southern Denmark (Odense, 
Denmark) and has been proven ca-
pable of detecting mutations in fetal 
genes, which are often the root of 
serious congenital diseases. This new 
test builds upon the foundations of the 
first-generation Non-Invasive Prenatal 
Test (NIPT), significantly enhancing its 
capabilities. 

Handheld White Blood Cell 
Tracker to Enable Rapid 
Testing for Infections

Anew groundbreaking innovative 
device can rapidly count a per-

son’s WBC with a single drop of 
blood, similar to the way glucometers 
rapidly scan for blood sugar levels, 
enabling rapid testing and improved 
triaging for infections. Called the Cy-
toTracker Leukometer, the device 
developed by researchers at Rutgers 
startup RizLab Health Inc. (Princeton, 
NJ, USA; www.rizlabhealth.com) can 
quickly aid the detection of elevated 
or reduced WBC counts. The device 
has undergone comprehensive test-
ing, comparing its performance with 
conventional lab benchtop hematology 
analyzers used for standard blood tests. 

These trials confirmed that the CytoTracker 
Leukometer is at least 97% accurate, thereby 
meeting established clinical standards.

One-Minute COVID-19 Test 
Adaptable for Detecting Other 
Viruses with Spike-Like Proteins

Researchers at the National Institute of Ad-
vanced Industrial Science and Technology 

(AIST, Ibaraki, Japan; www.aist.go.jp) have 
developed a glowing test, based on their belief 
that an imidazopyrazinone-type (IPT) luciferin 
can react with the SARS-CoV-2 spike protein, 
which allows the virus particles to invade cells 
and cause COVID-19. Importantly, the re-
searchers found that this luciferin could deter-

mine the quantity of the spike protein present 
in saliva with the same level of accuracy as a 
method used in vaccine research, but much 
faster - delivering results in just one minute, 
a significant improvement over existing rapid 
point-of-care tests. The findings were published 
in ACS Central Science on January 17.

Novel Screening Test Capable of 
Identifying 18 Early-Stage Cancers

A groundbreaking test from Novelna Inc. 
(Palo Alto, CA, USA; www.novelna.com) 

can identify 18 types of early-stage cancers 
across various major organs in the human 
body. The groundbreaking test leverages a gen-
der-specific panel of 10 proteins, providing a 
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estingly, existing healthcare blood samples are 
sufficient to predict this risk. This tool is intend-
ed to boost patients’ motivation to adopt health-
ier lifestyles, such as adhering to preventive 
medication regimens or quitting smoking.  The 
researcher’s findings were published on Febru-
ary 12 in Nature Cardiovascular Research.

First Affordable and Rapid 
Test for Beta Thalassemia

Hemex Health’s (Portland, OR, USA; www.
hemexhealth.com) Gazelle Hb Variant beta 

thalassemia test offers an accurate and conve-
nient solution, aiding couples in making in-
formed reproductive decisions, ensuring proper 
maternal care, and facilitating early diagnosis 
in infants. The test is capable of identifying 19 
hemoglobinopathy conditions, including both 
beta-thal disease and trait, and sickle cell disease 
and trait. The test runs on the Gazelle 
compact, rugged, battery-powered in vi-
tro diagnostic device that is designed for 
cost-effective use by entry-level health-
care workers, even in areas with limited 
access, resources, or electricity.

Latest Research Advances 
Blood Tests for Psychiatric and 
Neurological Disorders

Using genetic material from human 
blood and lab-grown brain cells, 

researchers at Johns Hopkins Med-
icine (Baltimore, MD, USA; www.
hopkinsmedicine.org) have made ad-
vances in developing a blood test to 
detect brain-related changes associated 
with postpartum depression and other 
psychiatric and neurological disorders. 
The research focused on tracing brain 
cell-derived messenger RNAs (mRNAs) 
in the bloodstream. The ultimate aim is 
to create a simple blood test to detect 
mRNA level changes related to mental 
disorders, potentially allowing for early 
detection of psychiatric emergencies 
like suicidal behavior. By identifying 
patients at risk of a psychiatric episode, 
intervention and prevention of adverse 
outcomes could be possible.

MARCH
New Malaria Test 
is 12 Times Faster

Researchers at Rice University 
(Houston, TX, USA; engineering.

rice.edu) have developed a new test for 
diagnosing malaria that is both rapid 
and accurate. This POC microfluidic 
point-of-care (mPOC) immunoassay is 
designed for quantifying a malaria para-
site biomarker, Plasmodium falciparum 
histidine-rich protein 2 (PfHRP2), in 
whole blood. This device provides dual 

diagnostic modes to detect PfHRP2 at low and 
high concentrations, making it versatile for 
various diagnostic needs, such as identifying 
asymptomatic infections and predicting disease 
progression. The test produces results in just 
15 minutes, which can be easily accessed via a 
smartphone app developed by the researchers. 
The test was detailed in a study published in 
Biosensors and Bioelectronics.

Accurate Assay for 
Endocrine Diseases

Researchers from Aarhus University (Aar-
hus, Denmark; biomed.au.dk) have dis-

covered a groundbreaking method for mea-
suring levels of free cortisol directly from a 
blood sample. This new method is simple and 
quick, requiring only a few drops of blood. 
This contrasts sharply with current practices, 

which are both cumbersome and inaccurate. 
The new method addresses these issues by 
employing a cell-based assay, which not only 
improves the accuracy and reliability of corti-
sol measurements but also reduces the high 
variation commonly seen in patient samples. 
The method was demonstrated in a study 
published in the journal Analytical Chemistry.

Test Strip Offers PCR-Level 
Accuracy in Rapid Testing

A new technology developed by a team 
of biomedical engineers at UNSW Syd-

ney (Sydney, Australia; research.unsw.edu.
au) offers test strips that are as accurate as 
lab-based PCR tests, with the added advan-
tage of quick, on-site disease detection. The 
technology allows for the detection of specific 
gene sequences at room temperature, using 
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Organ Transplant Rejection Test 
Could Replace Surgical Biopsies

Researchers at Yale School of Medicine (New Haven, CT, USA; 
www.medicine.yale.edu) have achieved a potential breakthrough in 

monitoring acute cellular rejection (ACR) via blood tests by focusing on 
T cell exosomes, which are significantly altered during ACR. Their study, 
published in the March issue of the American Journal of Transplantation, 
demonstrates that T cell exosomes not only indicate the occurrence of 
ACR but may also contribute to the damage in transplant rejection. The 
ongoing research aims to validate this biomarker in a larger cohort of 
heart transplant recipients and to extend the findings to lung transplant 
monitoring. Ultimately, this could lead to replacing invasive surgical biop-
sies with a simple blood test for detecting ACR, enhancing the quality of 
life and potentially saving more lives by facilitating timely interventions. 

   MAY
AI Accurately Predicts Tumor-Killing Cells

Cellular immunotherapy involves extracting immune cells from a 
patient’s tumor, potentially enhancing their cancer-fighting capabil-

ities through engineering, and then expanding and reintroducing them 
into the body. T cells, a primary type of white blood cell or lymphocyte, 
circulate in the blood and monitor for virally infected or cancerous 
cells. Among these, T cells that infiltrate solid tumors are known as tu-
mor-infiltrating lymphocytes, or TILs. However, not all TILs effectively 
recognize and attack tumor cells. To address this, scientists at Ludwig 
Cancer Research (New York, NY, USA; www.ludwigcancerresearch.
org) have now employed artificial intelligence (AI) to create a predic-
tive model that can identify the most effective TILs for use in cancer 
immunotherapy.

New Era in Automated Tuberculosis Testing

A unique blood-based interferon-gamma release assays (IGRA) paired 
with an automated liquid handling platform enables accurate 

tuberculosis (TB) testing and streamlined lab workflows without com-
promising on clinical performance. Revvity, Inc. (Waltham, MA, USA; 
www.revvity.com) has introduced the T-SPOT.TB test for use on the 
Auto-Pure 2400 liquid handler from Allsheng (Hangzhou, China; www.
allsheng.com). This test is an interferon-gamma release assay (IGRA) 
that uses the enzyme-linked immunospot (ELISPOT) technology for the 
detection of LTBI. This technology involves crucial steps recognized by 

the World Health Organization as vital for ensuring dependable and 
accurate TB testing results.

Pre-Dementia Alzheimer’s Test

A team of researchers from Aarhus University (Aarhus, Denmark; 
biomed.au.dk) has identified a specific receptor found on immune 

cells that can bind and neutralize harmful “beta proteins”, which are 
closely linked with the development of Alzheimer’s disease. The study 
underscores the significant role that the peripheral immune system 
may play in defending the body against Alzheimer’s by preventing the 
build-up of these harmful proteins in the brain. This discovery paves the 
way for detecting the disease-related changes much earlier than current 
methodologies allow.

New Guidelines for Respiratory Viral Infection Testing

A multidisciplinary team of clinical microbiologists and infectious 
disease clinicians convened by the Association for Diagnostics & 

Laboratory Medicine (ADLM, formerly AACC, Washington, D.C., USA; 
www.myadlm.org) has released a new guidance document, offering 
expert advice on essential aspects of clinical testing for respiratory viral 
infections. The guidance, endorsed by the Pan American Society for 
Clinical Virology, reflects the latest insights from COVID-19 and other 
respiratory virus research with the aim of maximizing the benefits of 
recent technological advances in this rapidly evolving field.

Urine Test to Revolutionize Lyme Disease Testing

Researchers at George Mason University (Fairfax, VA, USA) have 
developed a urine test for Lyme disease that detects the Borrelia 

bacteria, which causes Lyme disease. The test specifically targets mol-
ecules originating from the bacteria, ensuring high accuracy and the 
ability to detect the infection early. The test matches the exact amino 
acid sequences unique to Borrelia, enhancing its specificity. During 
clinical trials, this urine test demonstrated a 90% true positive rate and 
nearly 100% specificity. This advancement allows for the confirmation 
of an infection shortly after a tick bite, leading to timely treatment and 
helping to avoid the disease’s long-term debilitating effects.

New Blood Test Device Modeled on Leeches Diagnoses Malaria

Researchers at ETH Zurich (Zurich, Switzerland; www.ethz.ch) have 
developed an innovative device for taking blood samples that uses 

microneedles and a suction cup instead of a large needle, which could 

FULL PROCESS MOLECULAR CONTROLS + PANELS

FOR LABORATORIES THAT 
MUST ALWAYS GET IT RIGHT
REFRIGERATED READY-TO-USE 

NON-INFECTIOUS

WHOLE MICROORGANISMS 

DESIGNED TO MIMIC A TRUE CLINICAL SPECIMEN

W
W

W
.Z

E
P

TO
M

E
TR

IX
.C

O
M

111LMI-01-25LINKXPRESS COM

MIDDLE EAST

Stand Z4.J14

Visit us at

MEDLAB





Top 100 Diagnostics Advances of the YearAnnual Review 2024

13 LabMedica International
December/2024-January/2025

JULY
Sepsis Testing Reduced 
from Days to Hours

The ultra-Rapid Antimicrobial Susceptibility 
Testing (uRAST) developed by researchers 

from the Department of Electrical and Com-
puter Engineering at Seoul National University 
(Seoul, Korea; www.eng.snu.ac.kr), in collabo-
ration with QuantaMatrix Inc. (Seoul, Korea; 
www.quantamatrix.com), is the world’s first to 
bypass the lengthy blood culture phase, allow-
ing for the completion of all necessary tests for 
an effective antibiotic regimen within a single 
day. The ultra-rapid antimicrobial susceptibility 
testing (AST) method that bypasses the need 
for traditional blood culture has demonstrated 
the potential to reduce the turnaround time of 
reporting drug susceptibility profiles 
by more than 40–60 hours compared 
with hospital AST workflows.

Rapid Method for Determining 
Virus Infectivity Can 
Revolutionize Response 
to Future Pandemics

A new groundbreaking assay can 
screen viruses against virucidal 

antivirals in minutes, enabling quick 
determination of the effectiveness of 
antiviral measures, such as disinfec-
tants. This innovative technique, de-
vised by researchers at the University 
of Birmingham’s School of Chemistry 
(Birmingham, UK), employs a dye 
that can ordinarily penetrate viruses 
through pores in the capsid (protein 
shell) surrounding its genetic material 
(DNA or RNA). When the dye binds 
to the viral DNA or RNA, it emits a 
fluorescent signal. The resulting assay, 
named FAIRY (Fluorescence Assay 
for vIRal IntegritY), quickly indicates 
whether a virus is intact and likely 
infectious, or damaged and non-infec-
tious. The technique was detailed in a 
study published in ACS Biomacromole-
cules on July 23.

POC Detection of Stroke 
within Minutes

A groundbreaking diagnostic 
test can identify a large vessel 

occlusion (LVO) stroke within 15 
minutes, expediting patient transfer 
to specialized care and saves more 
than 1 hour 30 minutes over the 
current clinical pathway. The 
innovative LVOne test from UpFront 
Diagnostics (Cambridge, UK; www.
upfrontdiagnostics.com) employs 
a combination of blood-based 
biomarkers and clinical scoring to 
accurately detect patients undergoing 

an LVO stroke. A clinical study has confirmed 
the efficacy of UpFront’s specific blood 
biomarkers GFAP and D-dimer, achieving 90% 
accuracy in identifying LVO strokes.

Protein Signatures in Blood Can 
Predict Risk of Over 60 Diseases

New research carried out as part of an in-
ternational partnership involving Queen 

Mary University of London (London, UK; 
qmul.ac.uk) highlights the broader potential of 
protein measurements from a small blood sam-
ple to predict a variety of diseases. This project 
represents the largest proteomic study to date, 
analyzing around 3,000 plasma proteins from 
over 40,000 randomly selected UK Biobank 
participants. The researchers applied sophisti-
cated analytical techniques to identify a specific 
‘signature’ of 5 to 20 key proteins for predicting 

each disease and discovered that these protein 
‘signatures’ can predict the onset of 67 differ-
ent diseases. The findings were published on 
July 22 in Nature Medicine.

ADLM 2024 Highlights 
Innovations Shaping the Future 
of Clinical Diagnostics

The Association for Diagnostics & Labora-
tory Medicine (ADLM, Washington, DC, 

USA; www.myadlm.org) hosted the ADLM 
2024 Clinical Lab Expo (formerly AACC An-
nual Scientific Meeting & Clinical Lab Expo) 
in Chicago on July 28–August 1, featuring 
latest advances in diagnostic research and 
technology and accentuating the essential role 
laboratory medicine plays in healthcare. This 
year, 18,000 laboratory medicine professionals 
registered for ADLM 2024, a 6% increase in at-
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