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Early Sepsis Detection
Test Approved

A test for the early detection of
sepsis has been approved for

marketing in the United States as
an in vitro diagnostic product.

Sepsis is caused by an inflam-
matory immune response trig-
gered by an infection. It is a life-
threatening condition that arises

Genomic Classifier 
Test for Lung Disease

In the appropriate clinical set-
ting, the diagnosis of idiopathic

pulmonary fibrosis (IPF) requires
a pattern of usual interstitial
pneumonia to be present on high-
resolution chest computerized to-
mography (HRCT) scan or surgi-
cal lung biopsy.

In cases where a CT scan is in-
conclusive, diagnosis is often
achieved by a surgical lung biopsy,
which can cause complications. A

About 10% of Americans have
been diagnosed with dia-

betes, and one quarter of these
patients will develop a wound
that does not heal. In the worst
case outcome, which occurs in up
to 25% percent of these wound-
developing patients, the wounds

will require an amputation.
Many patients who develop

these ulcers may not notice the
initial signs, since the high blood
glucose of diabetes can lead to a
lack of feeling and deformation of
the feet. As a result, patients with
diabetes commonly develop foot

Certain Bacteria Strains 
Associated with Diabetic Wounds

Cont’d on page 4

Cont’d on page 7

Huntington’s disease is an in-
herited neuro-degenerative

disorder, which stops parts of the
brain working properly, with
symptoms worsening over time,
and is usually fatal within 20
years. Currently individuals with
symptoms of Huntington’s disease

have a blood test and can wait up
to four weeks for the result.

Huntington disease is caused by
mutations in the HTT gene, which
provides instructions for the pro-
duction of a protein called hunt-
ingtin. The function of this protein
is still unknown but it appears to

DNA Sequencing Advances 
Huntington’s Diagnosis

Cont’d on page 6

W ith the growing preva-
lence of kidney-relat-

ed diseases, proper screen-
ing and detection have be-
come an increasing priority
for clinicians.  Two newly-in-
troduced systems, LAURA

New Systems Offer Cost-Effective 
Urinalysis at Any Lab Scale
New Systems Offer Cost-Effective 
Urinalysis at Any Lab Scale

Cont’d on page 6
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Multi-Gene Panel Catches 
Cancer Risk Variants
G ermline testing with

comprehensive multi-
gene panels, at a modest
incremental cost, can iden-
tify clinically actionable mu-
tations in genes beyond
those recommended for a
patient’s cancer type. Ex-
perts are now calling for
the inclusion of multi-gene
panels in genetic testing
guidelines in order to im-
prove the health of cancer
patients and their families.

Cont’d on page 4

Urine Test Allows Rapid
Preeclampsia Diagnosis

H ypertensive disorders affect
15% of pregnancies and ac-

count for one quarter of the ante-
natal admissions. Preeclampsia
(PE) is a multisystem disorder
specific to human pregnancy, and
its incidence varies from 5% to
60% of gestations, depending on
maternal co-morbidities.

PE has a large spectrum of med-
ical signs and symptoms resulting
in a range of clinical phenotypes

Cont’d on page 6
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when the body’s response to
infection causes injury to its
own tissues and organs.
Common signs and symp-
toms include fever, increased
heart rate, increased breath-
ing rate, and confusion.
There may also be symptoms
related to a specific infec-
tion, such as a cough with
pneumonia, or painful urina-
tion with a kidney infection.
In the very young, old, and
people with a weakened im-
mune system, there may be
no symptoms of a specific in-
fection and the body temper-
ature may be low or normal,
rather than high.

In line with evidence that
early antibiotic treatment of sepsis leads to im-
proved patient survival, the Early Sepsis Indi-
cator produced by Beckman Coulter (Brea,
CA, USA; www.beckmancoulter.com) has
been granted 510(k) marketing clearance by
the [US] Food and Drug Administration. This
test identifies sepsis patients with proven ac-
curacy, providing the opportunity for clini-
cians to institute treatment when antibiotics
are most effective.

The Early Sepsis Indicator kit was designed
for use on automated hematology instruments
such as the new Beckman Coulter DxH 900
Hematology Analyzer. Results obtained by the
test improves diagnosis of sepsis by 43% and,
together with clinical signs and symptoms, im-
proves the ability to rule out sepsis by 63%.

“The devastating clinical consequences

and financial burden of sepsis are now recog-
nized worldwide,” said Dr. Peter Soltani, sen-
ior vice president and general manager of the
hematology business at Beckman Coulter.
“We are privileged to provide emergency de-
partment personnel and clinical laboratorians
the tools and information they need to more
efficiently recognize sepsis and make treat-
ment decisions as quickly as possible. Know-
ing sooner and acting faster is the name of the
game in the fight against sepsis, and we be-
lieve that the Early Sepsis Indicator has the po-
tential to revolutionize the clinical approach
to sepsis triage and diagnosis.”

Image: The Early Sepsis Indicator kit was de-
signed for use on automated hematology in-
struments such as the DxH 900 analyzer
(Photo courtesy of Beckman Coulter).

cont’d from cover

ulcers that may go unnoticed over time. The
mortality rate associated with diabetic foot ul-
cers is equivalent to that of breast cancer and
prostate cancer combined, higher than 70%
when they lead to amputation.

Scientists at the University of Pennsylvania
School of Medicine (Philadelphia, PA, USA;
www.pennmedicine.org) and their colleagues
investigated the role of colonizing microbiota
in diabetic wound healing, clinical outcomes,
and response to interventions, and conducted
a longitudinal, prospective study of patients
with neuropathic diabetic foot ulcers (DFU).
Metagenomic shotgun sequencing revealed
that strain-level variation of Staphylococcus
aureus and genetic signatures of biofilm for-
mation were associated with poor outcomes.

Cultured wound isolates of S. aureus elicit-
ed differential phenotypes in mouse models
that corresponded with patient outcomes,
while wound “bystanders” such as Corynebac-
terium striatum and Alcaligenes faecalis, typi-
cally considered commensals or contaminants,

also significantly impacted wound severity and
healing. Antibiotic resistance genes were wide-
spread, and debridement, rather than antibiotic
treatment, significantly shifted the DFU micro-
biota in patients with more favorable outcomes.
These findings suggest that the DFU microbio-
ta may be a marker for clinical outcomes and
response to therapeutic interventions.

Elizabeth A. Grice, PhD, an associate pro-
fessor of Dermatology and the lead author of
the study, said, “While wounds don’t receive
the attention of other diseases, they’re incred-
ibly common, and our study increases our un-
derstanding of how microbes impair or pro-
mote healing. It is possible there are bacteria
that actually benefit the wound, and we can
use what we learned in this study to develop
new treatment strategies for non-healing
wounds. We hope this study will eventually
help identify patients at risk for bad outcomes
and lead to treatment innovations that these
patients desperately need.” The study was
published on April 18, 2019, in the journal
Cell Host and Microbe.

Certain Bacteria Strains 
Associated with Diabetic Wounds

Early Sepsis Detection Test Approved



O ver 600,000 patients with ovarian, breast, pancreatic, prostate and
colorectal cancer are diagnosed in the US each year. Current guide-

lines recommend testing all patients with ovarian and pancreatic cancer,
as well as patients with prostate, breast and colorectal cancer (CRC)
who meet certain criteria.

However such guidelines say little about the role of expanded multi-
gene panel testing in these patients. Studies have begun to show that
germline testing using comprehensive multi-gene panels identifies clini-
cally actionable mutations in genes other than those recommended per
the patient’s cancer type, at a very modest incremental cost of uncover-
ing these additional mutations.

A team of scientists collaborating with the genetic testing compa-
ny Invitae (San Francisco, CA, USA; www.invitae.com) analyzed de-
identified sequence data for 83 cancer-risk genes in patients with
81,861 breast, 11,124 ovarian, 9,669 CRC, 5,794 prostate, and
4,659 pancreatic cancer referred for hereditary cancer genetic test-
ing. These genes were assessed uniformly for all patients in this study,
regardless of the specific genes or-
dered by clinicians based on person-
al/family history.

The team compared the positive
rate for each cancer type, where a
positive report was defined by the
presence of a likely pathogenic (LP) or
pathogenic (P) variant. Positive rates
for a minimal gene panel for the re-
spective indication (e.g. BRCA1/2 or
the five Lynch Syndrome [LS] genes)
were computed and compared to the
positive rates when the comprehen-
sive 83 gene panel was analyzed.

When the Invitae Multi-Cancer
83-gene comprehensive panel was
applied, the overall diagnostic yield
for all 113,107 patients with breast,
ovarian, pancreatic, prostate and
CRC increased almost 4-fold to 16%.
Excluding mono-allelic P/LP vari-
ants in predominantly recessive can-
cer-risk genes (e.g. MUTYH) reduces
the diagnostic yield to 13%. Strati-
fied by cancer type, and removing
mono-allelic recessives, positive
yield was: breast 11.8%, ovarian
18%, prostate 15%, pancreatic 16%
and CRC 19%.

The authors concluded that their
study suggests that genetic testing
guidelines should be expanded to in-
clude clear recommendations sup-
porting multi-gene panel testing in pa-
tients with cancer, to improve the
care of patients and their family mem-
bers. Robert Nussbaum, MD, Invitae’s
chief medical officer, said, “Genetic
test panels that include just a few of
the clinically important genes provide
incomplete genetic information for pa-
tients and their clinicians, both in
terms of informing treatment choices
and identifying additional health risks.
The study was presented at the Amer-
ican College of Medical Genetics and
Genomics annual meeting held April
2-6, 2019, in Seattle, WA, USA.

Image: A sample collection kit for the expanded Multi-Cancer 83-gene
comprehensive panel that increases diagnostic yield (Photo courtesy of
Invitae).

Multi-Gene Panel Catches 
Cancer Risk Variants
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cont’d from cover

play an important role in the neurons of the
brain. The HTT mutation involves a region of
DNA that consists of repeated cytosine, ade-
nine, and guanine (CAG) nucleotides. This is
known as a trinucleotide repeat. Normally, the
CAG trinucleotide is repeated 6 to 35 times
within the gene. However, in people with
Huntington disease, the CAG segment is re-
peated more than 35 times. The world’s first
genetic test for Huntington’s disease using
nanopore-based DNA sequencing technology
is now available at Guy’s and St Thomas’ NHS
Foundation Trust (London, UK; www.guys
andstthomasbrc.nihr.ac.uk). Viapath (London,
UK; www.viapath.co.uk) has recently intro-
duced Oxford Nanopore long read sequencing
technology into its Genetics Laboratory. This
technology allows them to rapidly sequence
long stretches of DNA using a small palm-
sized device. Unlike short read ‘next genera-

tion’ sequencing; long read sequencing pro-
vides the ability to sequence the entire HTT
CAG repeat region in a single read.

The scientists used the MinION (Oxford
Nanopore Technologies, Oxford, UK; www.
nanoporetech.com) which is a small hand-held
device that “decodes” individual strands of
DNA in real-time. It identifies any changes in
the DNA sequence and then matches these to
a library of known genetic sequences to detect
presence of the genetic disorder. Most current
technologies provide segments of DNA se-
quence that need to be analyzed at a later date,
which leads to a longer wait for results.

Jonathan Edgeworth, MB BCHir, PhD, MR-
CP, FRCPath, a professor and Viapath’s Med-
ical Director, said, “This advance was made
possible through a research partnership involv-
ing front-line clinicians, academics and health-
care scientists. Everyone came together with a
single vision to speed up the pathway moving

scientific discovery and technological advance
to the bedside. This approach will be of im-
mense benefit to patients. We are evaluating
whether this technology can speed up diagno-
sis of a range of diseases including infections
and cancers, to more rapidly identify best
treatments based on individual DNA profiles.”

Image: The MinION, a small hand-held device
that “decodes” individual strands of DNA in re-
al-time (Photo courtesy of Dr. Sophie Zaaijer).

DNA Sequencing Advances Huntington’s Diagnosis
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and LAURA XL, now aim to fill the need for such reliable, automated,
and affordable urinalysis. LAURA is a semi-automated strip reader using
reflectance photometry for objective evaluation of color reactions on di-
agnostic pads. It offers evaluation of 12 clinically significant parameters:
specific gravity, leukocytes, nitrites, pH, protein, glucose, ketones, uro-
bilinogen, bilirubin, blood, microalbumin, and creatinine, as well as cal-
culation of protein/creatinine ratio. 

The instrument operates with continuous loading and throughput of
400 tests per hour. Convenient sample identification and data input via
barcode reader and LIS connectivity minimize potential data manage-
ment errors and reflect the need for increased efficiency and safety. The
intuitive user interface has been designed to offer a broad range of opti-
mized features such as results flagging and recommendation for addi-
tional sediment evaluation or customized reporting options. Overall, the
LAURA reader, with PHAN diagnostic strips and URINORM control
urines, provides a complete solution to optimize laboratory workflow.
This instrument offers affordable automation for smaller and mid-sized
labs, or serves as reliable backup system for fully automated larger labs.

The LAURA XL is a fully automated urine analyzer combining trust-

ed urine strip analysis and digital microscopy. It offers automatic evalu-
ation of 10 chemistry parameters and 16 sediment categories. In addi-
tion, users can select from 16 manual and four customizable sediment
categories. Concentration of sediment particles is achieved without cen-
trifugation by gravitational sedimentation.

This is a very gentle technique preventing damage of fragile elements
and allowing cost-effective measurement by replacing disposable cu-
vettes with a long-life, washable cuvette module. Due to clear high-res-
olution imagery, LAURA XL reduces the need for additional evaluation
of results by visual microscopy.

The LAURA XL system - a powerful tool for larger labs looking for a
high-performance solution to automate their routine urinalysis require-
ments - is delivered with special adaptors, which enable measurement
of low volume samples - minimal volume for analysis of both urine
chemistry and sediment is then 0.9 microliters of urine. It operates in
three modes: chemistry only (180 tests/hour), sediment only (140
tests/hour), and hybrid (140 tests/hour).

The LAURA and LAURA XL clinical urinalysis systems were devel-
oped and are being introduced by Erba Mannheim (Mannheim, Ger-
many; www.erbamannheim.com), a global IVD company focused on de-
livering total solutions for clinical diagnostics.

New Systems Offer Cost-Effective Urinalysis at Any Lab Scale

cont’d from cover

and outcomes, making a diagnosis on available clinical and laboratory
parameters challenging. Hypertension and proteinuria are non-specific,
and thus major challenges arise when differential diagnosis includes
chronic hypertension, endocrine, and kidney diseases.

Scientists at The Ohio State University College of Medicine (Columbus,
OH, USA; https://medicine.osu.edu) recruited 346 consecutive pregnant
patients from the labor and delivery (L&D) triage unit at Wexner Medical
Center (Columbus, OH, USA; https://wexnermedical.osu.edu) and fol-
lowed prospectively until delivery from July 2014 to July 2015. Eligible,
consenting women were approached for enrollment by certified research
nurses immediately after their presentation to the triage area before initia-
tion of the clinical work-up for PE. The team designed, developed and val-
idated a simple bedside, paper-based urine test kit, which they named the
CR Dot (CRD) Paper Test. Of the approached women, 353 (98%) agreed
to participate. Patients were consented to provide a urine and matched ve-
nous blood sample. Refusal to provide a blood sample by 107 women was
not an exclusion criterion. Urine was collected in sterile containers and
tested fresh without processing in the triage area. The result of the CRD

Paper Test was read at three minutes. The team used immunoassays to
measure levels of urine and serum soluble fms-like tyrosine kinase-1 (sFlt-
1) and placental growth factor (PlGF) (R&D Systems, Minneapolis, MN,
USA; www.rndsystems.com). The sFlt-1/PlGF ratios were calculated and
used for comparison with the results of the CRD Paper Test.

The team reported that 89 of the pregnant women had a clinical di-
agnosis of preeclampsia. Of those, 79% were induced due to preeclamp-
sia, with an average age of delivery at 33 weeks gestation. The team
found the CRD test was superior to the other biochemical tests, with an
accuracy rate of 86%. Urine congophilia was detected in 14 (12%) pa-
tients admitted with an uncertain diagnosis and in only 59 (58%) pa-
tients admitted with a diagnosis of PE established or confirmed in triage. 

Kara M. Rood, MD, a maternal-fetal medicine physician and first au-
thor of the study, said, “This is the first clinical study using the point-of-
care, paper-based Congo Red Dot (CRD) diagnostic test, and the mech-
anism proved superior in establishing or ruling out a diagnosis of
preeclampsia. Our findings will have a huge impact on the health of
women and children.” The study was published on March 1, 2019, in
the journal EClinicalMedicine.

Urine Test Allows Rapid Preeclampsia Diagnosis
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correct diagnosis is important because patients
diagnosed with interstitial lung disease that is
not IPF are often treated with immunosup-
pressants, which can be harmful if that patient
does in fact have IPF.

A large team of scientists working with the
University of Washington Medical Center
(Seattle, WA, USA; www.uwmedicine.org)
prospectively recruited 237 patients for this
study from those enrolled in the Bronchial
Sample Collection for a Novel Genomic Test
(BRAVE) study in 29 US and European sites.
Histopathological diagnoses were made by ex-
perienced pathologists. Three to five trans-
bronchial lung biopsy samples were collected
from all patients specifically for this study,
pooled by patient, and extracted for transcrip-
tomic sequencing.

After exclusions, diagnostic histo-
pathology and RNA sequence data from
90 patients were used to train a ma-
chine-learning algorithm (Envisia Ge-
nomic Classifier, Veracyte, South San
Francisco, CA, USA; www.veracyte.
com) to identify a usual interstitial
pneumonia pattern. The primary
study endpoint was validation of the
classifier in 49 patients by comparison
with diagnostic histopathology. To as-
sess clinical utility, they compared the
agreement and confidence level of di-
agnosis made by central multidiscipli-
nary teams based on anonymized clin-
ical information and radiology results
plus either molecular classifier or
histopathology results.

Overall, for the 94 patients ana-
lyzed, the two teams agreed 86% of
the time. For 46 patients, in which
histopathology was diagnostic, the
teams reported being confident in
their diagnosis for 29 cases when just
using histopathology to diagnose and
22 cases when using Envisia, a statis-
tically insignificant difference. In 48
patients for whom histopathology did

not yield a diagnosis or a classifiable result, the
teams reported making confident diagnoses in
30 cases using Envisia and 20 using
histopathology results.

The authors concluded that the molecular
test provided an objective method to aid clini-
cians and multidisciplinary teams in ascertain-
ing a diagnosis of IPF, particularly for patients
without a clear radiological diagnosis, in sam-
ples that can be obtained by a less invasive
method. Further prospective clinical valida-
tion and utility studies are planned. The study
was published on April 1, 2019, in the journal
Lancet Respiratory Medicine.

Image: The Envisia Genomic Classifier Kit im-
proves diagnosis for patients undergoing
evaluation for interstitial lung diseases (ILDs),
including idiopathic pulmonary fibrosis (IPF)
(Photo courtesy of Veracyte).

Genomic Classifier Test for Lung Disease
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alaria is a vector-borne disease of ma-
jor public health relevance world-
wide. The detection of submicroscop-

ic infections in low prevalence settings has be-
come an increasingly important challenge for
malaria elimination strategies. The current
field rapid diagnostic tests (RDTs) for Plasmod-
ium falciparum malaria are inadequate to de-
tect low-density infections. Therefore, there is
a need to develop more sensitive field diagnos-
tic tools. In parallel, a highly sensitive labora-
tory reference assay will be essential to evalu-
ate new diagnostic tools.

A team of international scientists mainly as-
sociated with PATH (Seattle, WA, USA;
www.path.org) collected whole blood samples
from participants of the study from Karen Vil-
lage, Myanmar, and Nagongera, Uganda. The

presence or absence of P.
falciparum Histidine-Rich
Protein 2 (HRP2) was de-
termined by the Alere
Malaria Ag P.f (HRP2)
ELISA (HS ELISA, Alere
Inc, Waltham, MA, USA;
www.alere.com). The ana-
lytical and clinical perform-
ance of the HS ELISA was
determined using recombi-
nant P. falciparum HRP2
(Microcoat Biotechnologie GmbH, Bernried am
Starnberger See, Germany; www.microcoat.de),
P. falciparum native culture parasites, and
archived highly pedigreed clinical whole blood
specimens.

The scientists reported that the HS ELISA
has an analytical sensitivity of less than
25 pg/mL and shows strong specificity for P.
falciparum HRP2 when tested against P. falci-
parum native culture strains with pfhrp2 and
pfhrp3 gene deletions. Against clinical whole
blood specimens with concordant microscopic
and polymerase chain reaction (PCR) results,
the HS ELISA showed 100% diagnostic sensi-
tivity and 97.9% diagnostic specificity. For P.
falciparum positive specimens with HRP2 con-
centrations below 400 pg/mL, the sensitivity

and specificity were 100% and 88.9%, respec-
tively. The overall sensitivity and specificity for
all 352 samples were 100% and 97.3%.

The authors concluded that the HS ELISA
demonstrated acceptable sensitivity and speci-
ficity for detecting P. falciparum HRP2, includ-
ing recombinant protein, native culture P. fal-
ciparum parasites, and clinical whole blood
specimens. This new assay will be useful in as-
sessing new diagnostic tools and possibly oth-
er malaria intervention trials due to its lower
limit of detection of P. falciparum HRP2. The
study was published on November 1, 2018, in
the Malaria Journal.

Image: Histidine-Rich Protein 2 (HRP2) re-
combinant panel for malaria diagnostic tests
(Photo courtesy of Microcoat Biotechnologie).

M

Sensitive Immunoassay Detects
Malarial Histidine-Rich Protein 2

o date, approximately 800,000 cases
of suspected and confirmed au-
tochthonous Zika virus (ZIKV) infec-

tions have been reported in the Americas.
Most people infected with the Zika virus expe-
rience no symptoms or mild illness with low-
grade fever.

However, fetuses exposed to Zika in the
womb are at risk for devastating neurological
defects. One of those defects, microcephaly, a
smaller-than-usual head size, gained promi-
nence in 2015 with Brazil reporting an unusu-
al number of cases in babies born to mothers
infected with the virus. Scientists from the
University of Southern California (Los Angeles,
CA, USA; www.usc.edu) and their colleagues
obtained peripheral blood specimens from preg-
nant women aged 16–46 years old: healthy
pregnant controls in non-ZIKV endemic Los An-
geles, and healthy pregnant controls, as well as
symptomatic ZIKV+ subjects in ZIKV-endemic
Rio de Janeiro. Pregnancy was categorized into
three trimesters based on the following: first
trimester ≤13 weeks, second trimester 14–28
weeks and third trimester ≥29 weeks.

The team performed viral load detection of
ZIKV in sera and urine specimens using qRT-
PCR assays with the QuantiTect Probe RT-PCR
kit (QIAGEN, Hilden, Germany; www.
qiagen.com). Multiplex immunoassays and en-
zyme-linked immunosorbent assay (ELISAs)
were performed on serum specimens using Bio-
Plex Pro human inflammation (37-plex) and

chemokine (40-plex) panel assays (Bio-Rad,
Hercules, CA, USA; www.bio-rad.com) and
CCL2 (BioLegend, San Diego, CA, USA;
www.biolegend.com), and TNFRSF1A, CD163
and CCL22 ELISAs (R&D Systems, Minneapo-
lis, MN, USA; www.rndsystems.com).

The investigators reported that extensive
multiplexing analysis of 69 cytokines revealed
that CXCL10, CCL2, and CCL8 chemokines
were specifically associated with symptomatic
ZIKV+ infection during pregnancy, and dis-
tinct immunoprofiles were detected at differ-
ent trimesters in ZIKV-infected pregnant
women. Intriguingly, the high CCL2 level and
its inverse correlation with CD163, TN-
FRSF1A, and CCL22 levels was apparently as-
sociated with ZIKV-induced abnormal birth.

Weiqiang Chen, PhD, a research associate
and co-author of the study, said, “Ultrasound
is routinely used during pregnancy to check
a baby’s condition, but there’s a limit to what
can be seen. Magnetic resonance imaging
can give clear, high-resolution ‘snapshots’ of
the fetus, but there are safety concerns for
the baby and it is recommended for second-
and third-trimester pregnancy. Our findings
identified a panel of biomarkers which may
potentially be useful in predicting Zika-asso-
ciated fetal outcomes regardless of pregnan-
cy stages, simply by evaluating the mothers’
blood.” The study was published on Novem-
ber 2, 2018, in the Journal of Clinical Inves-
tigation Insight.

T
Biomarkers May Predict Zika-Related Birth Defects
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lasma and serum are the most widely
used matrices in clinical studies.
However, some variability in absolute

concentrations of metabolites are likely to be
observed in these collection tubes matrices.

Selecting the correct matrix for biochemi-
cal analysis is of paramount importance in or-
der to avoid improper diagnosis. Blood collec-
tion tubes are often an under-recognized vari-
able in the pre-analytical phase of clinical stud-
ies, and it is thus important to evaluate the in-
fluences of these matrices during meta-
bolomics analysis.

An international team of scientists working
with the Institute for Biomedicine (Eurac Re-
search, Bolzano, Italy; www.eurac.edu) en-
rolled a total of 40 healthy independent indi-
viduals who were selected with age lower

than 35 years and as-
signed to the “young”
group. The other 40
healthy independent
subjects were selected
with age higher than
60 years and assigned
to the “elderly” group.
Blood was collected at
the recruitment center
after overnight fasting,
and taken in the early
morning within a short
time interval.

Serum, EDTA and
Citrate Vacuette vacu-
tainer collection tubes
were provided by Greiner Bio-One (Krems-
münster, Austria; www.gbo.com). For liquid
chromatography mass spectrometry, targeted
analysis was performed using the Biocrates
AbsoluteIDQ p180 kit (Innsbruck, Austria;
www.biocrates.com) with an ultra-high-per-
formance liquid chromatography (UHPLC)
(Agilent 1290, Agilent Technologies, Santa
Clara, CA, USA; www.agilent.com) coupled to
a Q-Trap mass spectrometer (MS) (QTRAP
6500, Sciex, Redwood City, CA, USA;

https://sciex.com).
The authors concluded that serum samples

provide higher sensitivity for biomarker dis-
covery studies. Due to the presence of spuri-
ous amount of sarcosine in vacutainer EDTA
tubes, plasma EDTA is not suitable for studies
requiring accurate quantification of sarcosine.
The study was published online on August 13,
2018, in the journal Clinica Chimica Acta.
Image: The QTRAP 6500 Q-Trap mass spec-
trometer (MS) (Photo courtesy of Sciex).

P

Collection Tubes Influence 
Targeted Metabolomics Studies

iquid biopsies are fluid samples from
patients, for example from the blood
or urine, which provide a less inva-

sive way to monitor disease compared to tu-
mor biopsies. A less intrusive test could be
hugely beneficial for brain tumors where col-
lecting samples can be difficult and risky for
patients. The detection rate and concentration
of cell free tumor DNA (cftDNA) in the plas-
ma of patients with glioma are extremely low,
making glioma refractory to current
plasma based liquid biopsy approaches. Re-
cent studies using DNA sequencing of cere-
brospinal fluid (CSF) samples showed that the
fraction of mutant DNA in CSF was higher
than in the plasma of glioma patients.

Scientists from the Cancer Research UK
(Cambridge, UK; www.cancerresearchuk.org)
and their colleagues recruited 13 patients with
glioma and analyzed their CSF. DNA was ex-
tracted from single aliquots (2 mL) of the
pre operative CSF samples using the QIAamp
circulating nucleic acid kit (Qiagen, Hilden,
Germany; www.qiagen.com). The team used
untargeted, low coverage whole genome
sequencing (< 0.4×) to detect somatic copy
number alterations (SCNAs) in cell free DNA
in the CSF of glioma patients. Combining
analyses of these SCNAs with DNA fragmenta-
tion patterns determined using paired end se-
quencing allows detection of cftDNA in CSF
using shallow whole genome sequencing
(sWGS) data.

The team determined the presence of cftD-

NA in CSF without any prior knowledge of
point mutations present in the tumor. They al-
so showed that the fragmentation pattern of
cell free DNA in CSF is different from that in
plasma. This low cost screening method pro-
vides information on the tumor genome and
can be used to target those patients with high
levels of cftDNA for further larger scale se-
quencing, such as by whole exome and
whole genome sequencing. SCNAs were de-
tected by sWGS in CSF from five out of 13 pa-
tients. Cell free DNA fragments are shorter in
CSF than in plasma, with > 50% of fragments
below 150 bp. CSF cell free DNA fragment
length distributions showed 10 bp periodic
peaks, which were decreased in samples where
SCNAs were detected. SCNAs and DNA frag-
mentation patterns in sWGS data can enhance
tumor detection using CSF samples.

Florent Mouliere, PhD, the first co-author
of the study said, “Liquid biopsies are showing
great promise for a number of cancer types,
but tests for brain tumors have lagged behind
due to the low levels of tumor DNA found in
body fluids, in particular the blood. Our work
shows that a cheap, easily available technique
can be used to analyze tumor DNA in cere-
brospinal fluid. In the future, we envisage that
this technique could be used to identify pa-
tients who may benefit from further tests that
could help monitor their disease, opening up
more tailored treatment approaches.” The
study was published on November 6, 2018, in
the journal EMBO Molecular Medicine.

L
Potential Brain Tumor Liquid Biopsies Developed
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euroblastoma is a pediatric tumor of the sympathetic nervous
system. Its clinical course ranges from spontaneous tumor re-
gression to fatal progression. It most frequently starts from one

of the adrenal glands, but can also develop in the neck, chest, abdomen,
or spine.

Some neuroblastomas are fatal despite treatment, whereas others re-
spond well to treatment and some undergo spontaneous regression with-
out treatment. Symptoms may include bone pain, a lump in the abdomen,
neck, or chest, or a painless bluish lump under the skin. Occasionally, neu-
roblastoma may be due to a mutation inherited from a person’s parents.

A large team of scientists working with the University Hospital of
Cologne (Cologne, Germany; www.uk-koeln.de) investigated the mo-
lecular features of the divergent tumor subtypes, and performed genome
sequencing on 416 pretreatment neuroblastomas and assessed telomere
maintenance mechanisms in 208 of these tumors. The team profiled the
416 pre-treatment neuroblastomas using targeted, exome, or whole-
genome sequencing, cases in an effort to understand the relationship be-
tween tumor mutations and clinical phenotypes in these pediatric sym-
pathetic nervous system tumors, which sometimes regress spontaneous-
ly but can also progress to become fatal.

The team focused in on alterations affecting 17 RAS or TP53 path-
way genes, including recurrently mutated genes such as ALK that have
been described in prior studies. They identified 52 neuroblastoma cases
with MYCN amplifications, 21 cases marked by TERT rearrangements,
and 31 cases that involved alternative lengthening of telomeres (ALT)-
associated promyelocytic leukemia nuclear bodies, along with at least
eight tumors that contained predicted inactivating ATRX mutations.

The investigators found that patients whose tumors lacked telomere
maintenance mechanisms had an excellent prognosis, whereas the prog-
nosis of patients whose tumors harbored telomere maintenance mecha-
nisms was substantially worse. Survival rates were lowest for neuroblas-
toma patients whose tumors harbored telomere maintenance mechanisms
in combination with RAS and/or p53 pathway mutations. Spontaneous
tumor regression occurred both in the presence and absence of these mu-
tations in patients with telomere maintenance–negative tumors.

The authors concluded that assessment of telomere maintenance mech-
anisms and a limited set of RAS and TP53] pathway genes may be sufficient
to accurately estimate patient risk at diagnosis and to guide treatment strat-
ification. In a clinical setting, telomerase activation may be readily deter-
mined by examining the genomic status of MYCN and TERT in the major-
ity of cases and supplemented by analysis of TERT expression levels in MY-
CN-wild type and TERT-wild type tumors. The study was published on De-
cember 7, 2018, in the journal Science.

N
Neuroblastoma Molecular Analysis Leads to Prognostic Markers

nflammatory bowel disease (IBD) and irritable bowel syndrome
(IBS) are two of the most common diseases of the gastrointesti-
nal tract. Unlike IBD, IBS does not cause inflammation, ulcers

or other damage to the bowel.
Instead, IBS is a much less serious problem called a functional disor-

der. This means that the digestive system looks normal but does not
work as it should. Symptoms of IBS may include cramps, bloating, gas,
diarrhea, constipation and mucus in the stool. IBS has also been called
spastic colon or spastic bowel.

An international team of scientists led by the University of Gronin-
gen (Groningen, Netherlands; www.rug.nl) performed metagenomic se-
quencing on stool samples from 355 individuals with IBD (Crohn’s dis-
ease or ulcerative colitis), 412 individuals with IBS, and 1,025 unaffect-
ed, healthy controls, searching for microbial species and strains associ-
ated with one or both inflammatory gut conditions.

The team performed shotgun metagenomic sequencing used Illumi-
na instruments (Illumina, San Diego, CA, USA; www.illumina.com) on
microbial DNA in home-collected stool samples from 1,792 well-pheno-
typed cases and controls from three cohorts from the Netherlands. The
team’s sequence data led to 219 Crohn’s disease-related taxa, 102 taxa
associated with ulcerative colitis, and 66 taxa with apparent ties to IBS.
There was some overlap between conditions: Within IBD, for example,
at least 87 of the microbes implicated in ulcerative colitis also turned up
in individuals with Crohn’s disease.

The scientist noted that the diversity of strains within beneficial bacter-
ial species, such as Faecalibacterium prausnitzii, tended to wane in the
guts of individuals with IBD or IBS relative to the unaffected controls. They
also saw shifts in strain diversity for 21 bacterial species in individuals with

Crohn’s disease, compared to strain diversity changes in 15 species in those
with ulcerative colitis and one species in the IBS group. The team also es-
timated growth rates for a subset of the gut microbial species, identifying
small sets of species that seemed to have altered abundance in each of the
conditions. In addition, they investigated the differences in bacterial com-
position, gene content, and gene functions in the IBD and IBS cases.

The authors concluded that despite substantial overlap between the
gut microbiome of patients with IBD and IBS compared with control in-
dividuals, they were able to use gut microbiota composition differences
to distinguish patients with IBD from those with IBS. By combining
species-level profiles and strain-level profiles with bacterial growth rates,
metabolic functions, antibiotic resistance, and virulence factor analyses,
they identified key bacterial species that may be involved in two com-
mon gastrointestinal diseases. The study was published on December
19, 2018, in the journal Science Translational Medicine.

Image: A colored scanning electron micrograph (SEM) of Faecalibac-
terium prausnitzii, one of the most abundant anaerobic bacteria in the
human gut microbiota, and its relative abundance is a biomarker of in-
testinal health in adults (Photo courtesy of BioFoundations).
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Microbiome Alterations Influence
Lung Disease Prognosis

nterstitial lung disease (ILD), or diffuse parenchymal lung dis-
ease (DPLD), is a group of lung diseases affecting the intersti-
tium, which is the tissue and space around the air sacs of the

lungs. ILD involves alveolar epithelium, pulmonary capillary endotheli-
um, basement membrane, perivascular and perilymphatic tissues. It
may occur when an injury to the lungs triggers an abnormal healing re-
sponse. Alterations to the respiratory microbiome have been identified
as a predisposing factor of interstitial lung diseases.

Physicians at the Beaumont Health System (Royal Oak, MI, USA;
www.beaumont.org) and their colleagues conducted a retrospective
analysis of 472 patients with ILD who were admitted to a large tertiary
care academic center from January 1, 2010, to December 31, 2016. Pa-
tient data were extracted from electronic records using billing codes for
various ILD. The majority of the patients had either pulmonary fibrosis
or sarcoidosis.

The team collected 170 respiratory cultures were collected from the
study population. The majority of the respiratory isolates were gram-
negative pathogens (39% Pseudomonas and 18% other gram-negative
organisms); 27% were methicillin-resistant Staphylococcus aureus
(MRSA). Patients infected with gram-negative organisms (other than
Pseudomonas) and MRSA had the highest 30-day mortality (39% and
32% respectively) compared with lower mortality for those infected
with Pseudomonas and other gram positive organisms (7% and 14% re-
spectively).

Hira Iftikhar, MD, MBBS, the lead author of the study, said, “The pres-
ence of gram-negative bacteria is a risk factor for adverse events. These
bacteria could lead to a higher mortality rate, ICU admission and in-
creased vasopressor use. A larger study should be conducted to establish
the risk factors for the mortality in hospitalized ILD patients including re-
sults of respiratory cultures.” The study was presented at the annual
meeting of Chest, held October 6-10, 2018, in San Antonio, TX, USA.

I

pper respiratory tract infections (URTI) are illnesses caused by
an acute infection that involves the upper respiratory tract in-
cluding the nose, sinuses, pharynx or larynx. This commonly

includes nasal obstruction, sore throat, tonsillitis, pharyngitis, laryngitis,
sinusitis, otitis media, and the common cold.

Most infections are viral in nature and in other instances the cause is
bacterial. The viruses do not cause damage to the cells of the upper respi-
ratory tract but rather cause changes in the tight junctions of epithelial
cells. This allows the virus to gain access to tissues under the epithelial
cells and initiate the innate and adaptive immune responses. Scientists at
Ghent University Hospital (Ghent, Belgium; www.ugent.be) and their col-
leagues used a collection of quality control samples (QCMD) and clinical
samples previously analyzed with validated routine methods. A collection
of 111 samples, 43 QCMD samples, 13 bronchoalveolar lavage fluids and
55 nasopharyngeal aspirates/swabs, were tested with the Allplex Respira-
tory Panel Assays (Seegene, Seoul, Korea; www.seegene.com).

The clinical samples were tested previously using either FTD Respi-
ratory Pathogens 21 qPCR assay (Fast Track Diagnostics, Sliema, Malta;
www.fast-trackdiagnostics.com), an in-house multiplex polymerase
chain reaction (PCR) for Bordetella, or BioGX Sample-Ready Atypical
pneumo panel (Becton Dickinson, Franklin Lakes, NJ, USA; www.
bd.com). Samples were stored at -80 °C prior to analysis with Seegene
Allplex, nucleic acids were automatically extracted with NucliSENS
Easymag (bioMérieux, Marcy-l’Étoile, France; www.biomerieux.com).

The investigators reported that the Seegene Allplex assay correctly
identified 41/43 QCMD samples (95.4%); two samples positive for res-
piratory syncytial virus (RSV) and human metapneumovirus, respective-
ly, were only correctly identified following repeat testing. In the 56 clin-

ical samples, overall, 97 pathogens were identified: 65 pathogens
(67.0%) were detected both by routine methods and Seegene, 24
pathogens (24.7%) only by routine methods, and eight pathogens (8.2%)
only by Seegene. The majority of discordant results was detected in sam-
ples with low pathogen load (22/32, 68.8%) and in samples containing
multiple pathogens (25/32, 78.1%). Full agreement between methods
was observed for influenza, RSV, adenovirus, Bordetella (para)pertussis
and Chlamydia pneumoniae. Discordance was observed for human
metapneumovirus, coronavirus OC43, bocavirus and parainfluenza
virus, mainly type 4.

The authors concluded that overall, the Seegene Allplex assay per-
formed well for routine detection of important respiratory targets. Ac-
ceptable agreement was observed between Seegene and other routine
assays. The study was published on October 11, 2018, in the journal Ac-
ta Clinica Belgica.

Image: The Allplex Respiratory panel assays for the detection and iden-
tification of 26 pathogens using One-step real-time RT-PCR (Photo
courtesy of Seegene).

U

Test Panel Evaluated for Acute
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athogen identification in patients with community-acquired
pneumonia primarily relies on culture-based techniques. Se-
quencing-based approaches for pathogen identification are be-

ing applied to pneumonia patients.
Haemophilus influenzae, a type of bacteria, can cause many differ-

ent kinds of infections. These infections range from mild ear infections
to severe diseases, like bloodstream infections. H. influenzae is an op-
portunistic pathogen of the respiratory tract that becomes pathogenic
only when other risk factors are present.

Scientists at Seoul National University Hospital (Seoul, South Korea;
www.snuh.org) and their colleagues used deep sequencing of the 16S
rRNA gene from sputum to identify H. influenza in a patient with com-
munity-acquired pneumonia. They extracted genomic DNA (Genomic
DNA Mini Kit (Invitrogen, Carlsbad, CA, USA; www.thermofisher.com)
from sputum obtained by oropharyngeal suction after a single empiric
administration of an antimicrobial drug (cefuroxime, 500 mg). They
generated the sequencing libraries using a rapid 16S amplicon sequenc-
ing kit. The team retrospectively performed 16S amplicon sequencing
with MinION (Oxford Nanopore Technologies, Oxford, UK;
www.nanoporetech.com), a nanopore sequencer, that is gaining atten-
tion in metagenomics studies because of its capability for long-read se-
quencing and real-time analysis, along with its small size. They identi-
fied the pneumonia pathogen in this patient by deep sequencing of 16S
amplicons from sputum using MinION. The reads aligned to H. influen-
zae were >100-fold more abundant than reads aligned with other com-
mensal bacteria, reflecting the significant proliferation of H. influenzae
in the patient’s respiratory tract.

The authors concluded that with the MinION sequencer, generated

reads can be analyzed in real time, which makes this approach more
promising. Tentative point-of-care diagnosis by nanopore 16S sequenc-
ing and confirmation of the result by standard culture methods would
be a feasible approach. They performed sequencing for five hours and
the subgroup analyses of reads generated for the first hour and for the
first 10 minutes produced similar results, indicating that a relatively
short sequencing time would be sufficient for pathogen identification.
They estimated that the turnaround time for MinION 16S sequencing
can be reduced to less than eight hours. The study was published in the
October 2018 issue of the journal Emerging Infectious Diseases.

Image: The MinION is the only portable real-time device for DNA and
RNA sequencing (Photo courtesy of Oxford Nanopore Technologies).

P
Pneumonia Diagnosed by Nanopore Sequencing of Sputum

irculating free DNA sequencing (cfD-
NA-Seq) can portray cancer genome
landscapes, but highly sensitive and

specific technologies are necessary to accu-
rately detect mutations with variant frequen-
cies that are often low.

A cell-free DNA assay has been developed
to detect low-frequency mutations in colorec-
tal cancer. The assay initially is to be used for
translational studies but a clinical version of
the test is under development that might also
be applicable to lung and other cancers.

An international team of scientists working

with the Institute of Cancer Research (London,
UK; www.icr.ac.uk) has developed a customiz-
able hybrid-capture cfDNA-Seq technology us-
ing off-the-shelf molecular barcodes and a nov-
el duplex DNA molecule identification tool for
enhanced error correction. The team designed
a 32-gene assay, 163.3-kilobase pairs in size,
using Agilent SureSelectXT HS technology (Ag-
ilent Technologies, Santa Clara, CA, USA;
www.agilent.com) to which they had early ac-
cess. The reagent kit incorporates 10-base mo-
lecular barcodes. To calculate the sensitivity
and specificity of the assay, the team created a

mixture of cfDNA with 16 known single nu-
cleotide polymorphisms (SNPs) within the tar-
geted region at various concentrations.

The group then tested the assay on cfDNA
from 28 patients with metastatic colorectal
cancer who also had a tumor biopsy se-
quenced. The cfDNA assay detected 80/91
(88%), of the mutations that had been found
by tumor sequencing. The cfDNA sequencing
assay also detected mutations in genes that
had not previously been analyzed by tumor se-
quencing. For instance, in four cases that had
previously been analyzed via a 5-gene ampli-
con-based assay, the cfDNA assay detected
mutations in the APC gene, a well-known tu-
mor suppressor gene. In addition, the cfDNA
assay detected mutations in the FBXW7,
CTNNB1, TCF7L2, ATM, and SMAD4 genes.
Eleven out of 13 mutations detected resulted
in protein changes and that had been reported
in the COSMIC database.

Marco Gerlinger, MD, a clinical scientist
and senior author of the study, said, “We’re in-
terested in discovering resistance mechanisms
and new drivers of metastatic disease, so we
needed the option of changing around what
we want to include in our sequencing assay.
While commercially available assays that
make use of amplicon technology are cus-
tomizable, the team also wanted the ability to
look at genome-wide copy number alterations,
which can be more challenging with ampli-
con-based assays than with hybrid capture-
based ones.” The study was published in the
October 2018 issue of the journal Clinical
Chemistry.

C
Cancer Liquid Biopsy Assay Detects Low-Level Mutations

LabMedica
International To view this issue in interactive digital magazine format visit www.LinkXpress.com

16LabMedica International
June-July/2019

116LMI-07-19LINKXPRESS COM

VISIT US AT
Booth: 2191

2019 
ANNUAL MEETING



117LMI-07-19LINKXPRESS COM

VISIT US AT:

Booth: 3039

2019
ANNUAL

MEETING



uidelines are rapidly moving toward upfront profiling with
next-generation sequencing (NGS) of all advanced lung can-
cers, but there are still practical issues with this testing method

that can limit clinical testing and prevent or delay patients being started
on targeted therapies.

The growing number of genomically targeted therapies has made ge-
nomic testing an important part of the care for patients with non-small cell
lung cancer. However, limited tissue availability, cost and long turnaround
times can create barriers to efficient genomic testing and subsequent treat-
ment. Effective approaches to reduce these barriers are needed.

A team of scientists collaborating with the University Hospitals
Cleveland Medical Center (Cleveland, OH, USA; www.uhhospitals.org)
tested 302 advanced lung adenocarcinomas from consecutive patients
using a hybrid DNA/RNA NGS panel. Sample testing was reflexed from
pathology for all stage III or IV tumors. Genomic alterations were tiered

according to their clinical relevance and reported with guideline-recom-
mended therapies.

The investigators used the Oncomine Focus Assay (Thermo Fisher
Scientific, Waltham, MA, USA; www.thermofisher.com), which is an
NGS oncology assay designed to simultaneously analyze hundreds of
variants across 52 genes relevant to solid tumors. The assay enables con-
current analysis of DNA and RNA in a single workflow to detect hot
spots, single nucleotide variants, indels, copy number variants, and gene
fusions in various types of solid tumors. The clinicians validated the as-
say for use at the UHCMC CLIA-certified translational laboratory and
expanded it to include 17 new biomarkers. The study was published in
the December 2018 issue of the Journal of Clinical Pathology.

Image: The Oncomine Focus Assay is performed using the Ion Torrent
technology. The test is designed to help oncologists expedite selection
of a treatment plan for their patients in days instead of weeks (Photo
courtesy of Thermo Fisher Scientific).

G

Sequencing Assay Adopted
For Advanced Lung Cancer
Reflex Testing

Fructosamine Reference Range 
Established for Brazil

raditional markers used in diabetes diagnosis and monitoring
include fasting plasma glucose (FPG), two-hour plasma glucose
(2-hPG) measured during the oral glucose tolerance test

(OGTT), and glycated hemoglobin (HbA1c) levels.
The fructosamine test is used in the monitoring of diabetes mellitus,

particularly in cases with restrictions on the use of glycated hemoglobin,
mainly in the setting of altered red blood cell lifespan and interference
by hemoglobin variants. It could also provide additional information on
shorter-term glycemic control.

Scientists at the Federal University of Minas Gerais, (Belo Horizonte,
Brazil; https://ufmg.br) collected blood samples from 2,288, that were
part of a comprehensive study and available for fructosamine testing.
The team excluded from the study individuals with a previous history of
diabetes (n = 161), with FPG ≥ 5.6 mmol/L (100 mg/dL) and/or 2-
hPG ≥ 7.8 mmol/L (140 mg/dL) and/or HbA1c ≥ 38.8 mmol/mol,
(5.7%). They also excluded individuals with microalbuminuria
≥ 20 μg/min and creatinine> 114.9 μmol/L (1.3 mg/dL).

Samples were collected after a 12-h fasting period. The OGTT was
conducted in all participants included in the present study. Samples were
stored at −80 °C. Serum fructosamine levels were determined by the
colorimetric nitroblue tetrazolium method (NBT; BioSystems S.A,
Barcelona, Spain; www.biosystems-sa.com) in an AU 5800 automatic an-
alyzer (Beckman Coulter, Brea, CA, USA; www.beckmancoulter.com).
The scientists proposed that the reference interval should be 186 to
248 μmol/L for women and 196 to 269 μmol/L for men. Fructosamine
levels were higher in men than in women and in the non-white popula-
tion and had a negative correlation with the body mass index.

The authors concluded that their study represents the first effort to
establish a reference range for fructosamine levels in the Brazilian pop-
ulation. The report, which used the ELSA-Brazil baseline as a source of
data, might contribute to future work on the diagnosis and monitoring
of diabetes mellitus (DM), especially in situations when HbA1c and
OGTT cannot be used. The study was published in the January 2019 is-
sue of the journal Practical Laboratory Medicine.
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Genetic Basis of Childhood-Onset
Cardiomyopathies Identified

ersonalized medicine is one of the goals of the current medical
studies, where the understanding of the genetic cause and dis-
ease mechanism in each individual will promote tailored forms

of treatment. Investigators make an important step in this direction by
deciphering genetic causes in children and their implications for treat-
ment decisions. Cardiac muscle degeneration (cardiomyopathy) is the
most common cause of severe cardiac dysfunction and life-threatening
cardiac arrhythmias in children. These severe disorders often lead to
consideration of heart transplant. However, their actual cause, the ge-
netic basis, has been poorly characterized.

A collaborative effort of pediatric cardiologists of the Helsinki Univer-
sity Hospital (Helsinki, Finland; www.hus.fi) and the University of
Helsinki (Helsinki, Finland; www.helsinki.fi) succeeded to collect a
globally unique KidCMP cohort of 66 children with severe cardiomy-
opathies from the past 21 years, and analyzed them genetically. The Kid-
CMP cohort presents remarkable early-onset and severe disorders: the
median age of diagnosis was 0.33 years, and 17 patients underwent car-
diac transplantation. 

The authors concluded that childhood cardiomyopathies are typical-
ly caused by rare, family-specific mutations, most commonly de novo,
indicating that next-generation sequencing of trios is the approach of
choice in their diagnosis. Genetic diagnoses may suggest intervention
strategies and predict prognosis, offering valuable tools for prioritization
of patients for transplantation versus conservative treatment.

Tiina Ojala, MD, PhD, a pediatric cardiologist and a senior author of
the study, said, “All children had life-threatening diseases early on, and
some genetic defects predicted a primarily progressive disorder requir-
ing cardiac transplant. However, if intensively treated, some gene de-
fects predicted a recuperative course, without a transplant.” The study
was published in the November 2018 issue of the Journal of the Amer-
ican College of Cardiology.

P

hile it has been widely shown that possessing the apolipopro-
tein E4 (ApoE4) gene is the major genetic risk factor of
Alzheimer’s disease (AD), not all ApoE4 carriers develop AD.

It is likely that a complex interaction of genetic vulnerabilities with en-
vironmental risk factors lead to AD and identifying such factors could be
beneficial for the prevention of AD.

C-reactive protein (CRP) is an immune system response to toxins or
injuries in systemic inflammation, while CRP levels increase with age.
Although multiple AD-related genes are associated with the level of
CRP, the association between blood CRP levels and risk of AD are not
conclusive as previous studies have presented both low and high levels
of CRP in patients with AD.

Scientists at Boston University School of Medicine (Boston, MA,
USA; www.bumc.bu.edu) in a cohort study, evaluated data from 2656
members of the Framingham Heart Study offspring including longitudi-
nal measures of serum C-reactive protein (CRP), diagnoses of incident
dementia including AD, and brain volume. Chronic low-grade inflam-
mation was defined as having CRP at a high cutoff level at a minimum
of two time points.

CRP concentrations at examinations two and six were performed in
the Framingham Heart Study laboratory using a previously described
enzymatic immunoassay (Hemagen Diagnostics Inc, Columbia, MD,
USA; www.hemagen.com). The CRP measurement at examination sev-
en was conducted by a Dade Behring BN100 nephelometer (Deerfield,
IL, USA; www.healthcare.siemens.com). Data on a subset of 1,785 in-
dividuals, who also underwent brain magnetic resonance imaging
(MRI) after the seventh examination were used for secondary analyses
to examine the association between CRP, ApoE, and AD-related
changes in brain structure.

Wendy Qiao Qiu, MD, PhD, an associate professor of psychiatry and

senior author of the study, said, “Finding out what mediating factors for
ApoE4 increase AD risk is important for developing intervention and
prevention of the disease. Since many elders have chronic low-grade in-
flammation after suffering from common diseases like cardiovascular
diseases, diabetes, pneumonia and urinary tract infection, or after hav-
ing surgeries, rigorously treating chronic systemic inflammation in
ApoE4 carriers could be effective for prevention of Alzheimer’s demen-
tia.” The study was published on October 19, 2018, in the journal JA-
MA Network Open.

Image: The Dade Behring BN100 nephelometer (Photo courtesy of
Siemens Healthineers).

W
Chronic Inflammation Linked to Risk for Alzheimer’s

Ovarian Cancer Test Measures 
Biomarker Serum Levels

new blood test for the diagnosis of ovarian cancer measures
serum levels of the biomarker N-glycolylneuraminic acid
(Neu5Gc).

N-Glycolylneuraminic acid (Neu5Gc) is a sialic acid molecule found
in most non-human mammals. Humans cannot synthesize Neu5Gc be-
cause the human gene CMAH was irreversibly mutated two to three
million years ago, just before the emergence of the genus Homo. Fur-
thermore, Neu5Gc-containing glycans are a prominent form of aberrant
glycosylation found in human tumor cells and have been proposed as
cancer biomarkers.

Investigators at the University of Adelaide (Australia; www.
adelaide.edu.au) and Griffith University (Gold Coast, Australia;
www.griffith.edu.au) had previously isolated and engineered the B sub-
unit of the subtilase cytotoxin (SubB) produced by Shiga toxigenic Es-
cherichia coli, which recognizes Neu5Gc containing glycans. The engi-
neered form of this lectin, SubB2M, demonstrated greater specificity
and enhanced recognition of Neu5Gc-containing glycans.

The investigators have now demonstrated the utility of SubB2M to
detect Neu5Gc tumor biomarkers in sera from patients with ovarian
cancer. Using surface plasmon resonance (SPR), they showed that
SubB2M could detect the established ovarian cancer biomarker, CA125,
in a highly sensitive and specific fashion in the context of human serum.

Plasmon resonance is a phenomenon that occurs when light is re-
flected off thin metal films, which may be used to measure interaction
of biomolecules on the surface. An electron charge density wave arises
at the surface of the film when light is reflected at the film under specif-
ic conditions. A fraction of the light energy incident at a defined angle
can interact with the delocalized electrons in the metal film (plasmon)
thus reducing the reflected light intensity. The new test for ovarian can-
cer was described in the November 8, 2018, online edition of the jour-
nal Biochemical and Biophysical Research Communications.

A
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exually transmitted infections, such as human immunodeficien-
cy virus (HIV) and syphilis, are among the major health care
problems worldwide, especially in low- and middle-income

countries. HIV screening programs have been widely used for many
years.

The introduction of rapid point-of-care tests (RDTs) that can detect
both HIV and syphilis, using one single blood specimen, would be a
promising tool to integrate the detection of syphilis into HIV programs
and so improve the accessibility of syphilis testing and treatment.

Scientists at the Institute of Tropical Medicine (Antwerp, Belgium;
www.itg.be) and their international colleagues evaluated the laboratory
performance of four dual HIV-Syphilis RDTs. All four assays were evalu-
ated using the same characterized evaluation panel of 400 serum/plas-
ma specimens from European, African, Asian, South American and Aus-
tralian origin. The panel consisted of 200 anti-HIV antibody positive
specimens, of which 100 were anti-TP (Treponema pallidum) antibody
positive and 100 were anti-TP antibody negative, and 200 anti-HIV an-
tibody negative specimens, of which 100 were anti-TP antibody positive
and 100 anti-TP antibody negative.

The following dual HIV-Syphilis RDTs were evaluated simultaneous-
ly: SD Bioline HIV/Syphilis Duo (Standard Diagnostics, Yongin-si, Re-
public of Korea; www.standardia.com); DPP HIV-Syphilis Assay (Chem-
bio Diagnostic Systems, Medford, NY, USA; www.chembio.com); Mul-
tiplo Rapid TP/HIV Antibody Test (MedMira, Halifax, NS, Canada;
www.medmira.com). The evaluation of the Insti Multiplex HIV-1/HIV-
2/Syphilis Antibody Test (bioLytical Laboratories, Richmond, BC, Cana-
da; https://biolytical.com), was performed at a later time point. The SD
Bioline and the DPP assay are lateral flow (immunochromatographic)

RDTs while Multiplo and INSTI are RDTs based on the flow through
(immunofiltration) principle.

The investigators reported that in total 400 specimens were tested
with each assay, resulting in excellent sensitivities and specificities for HIV,
ranging from 99.5% to 100% and from 93.5% to 99.5%, respectively. Re-
sults obtained for the Treponema pallidum antibodies were lower, with
the lowest sensitivity of 73.5% for Multiplo and the highest of 87% for SD
Bioline. Specificities ranged from 99% to 100%. After initial testing, 83.8%
(335/400) of the results were in concordance with the Treponema pal-
lidum antibodies reference results in all assays. The study was published
on January 3, 2019, in the journal BMC Infectious Diseases.

Image: The Insti Multiplex HIV-1/HIV-2/Syphilis antibody test (Photo
courtesy of bioLytical Laboratories).

S

Rapid Diagnostic Tests 
Evaluated for HIV/Syphilis

Hispanics Prone to 
Kidney Disease Gene Variant
isk variants in the apolipoprotein A-I (APOL1) gene on chromo-
some 22, which were first discovered in African Americans,
confer a substantially increased risk of kidney disease, early-on-

set hypertension, and cardiovascular disease, although disease risk is
modified by other genetic factors and by environmental factors.

However, other populations who also share recent ancestry from
Africa, such as Hispanic populations, may be at greater risk than expect-
ed for APOL1-driven disease. These persons may not undergo testing;
however, they may still be at high risk because of the presence of
APOL1 risk variants. According to the National Kidney Association,
about 10% of the world’s population suffers from kidney disease.

Scientists at the Icahn School of Medicine at Mount Sinai (New York,
NY, USA; https://icahn.mssm.edu) and their colleagues used linked ge-
netic and demographic data from 111 populations in two large studies,
the Population Architecture using Genomics and Epidemiology Study
and the Consortium on Asthma among African-ancestry Populations in
the Americas, to determine the global frequencies of APOL1 risk vari-
ants. They inferred risk-allele status using the two G1 alleles
(rs60910145 and rs73885319) and the proxy single-nucleotide poly-
morphism commonly typed for G2 (rs12106505).

The investigators found elevated frequencies of the APOL1 haplotype
in African-American, sub-Saharan African, and Western African popula-
tions (11% to 32%). However, they also found other populations with el-
evated frequencies, including Jamaican, Barbadian, Grenadian, and
Brazilian from Salvador (>10% to 22%); Trinidadian, Panamanian, Hon-
duran, Haitian, Garifunan, and Palenque (>5% to 10%); and Guyanese,
Dominican, Peruvian, Belizean, and Native American (1% to 5%). These
findings show that the risk alleles are present in populations of persons
who are not typically screened, which may result in the under diagno-
sis and under treatment of kidney disease and related coexisting condi-
tions. The study was published on December 27, 2018, in the journal
The New England Journal of Medicine.

R

Gene-Based Risk Scores 
Predicts Alcoholic Cirrhosis

lcoholic chronic liver disease, with a prevalence of around 12%
in the European and North-American populations, is character-
ized by a broad spectrum of conditions ranging from simple

steatosis to alcoholic steatohepatitis, cirrhosis, and hepatocellular carci-
noma. Environmental factors, aging, genetic predisposition, and gender
play a pivotal role in alcoholic cirrhosis development and progression.
The most established environmental factors influencing the susceptibil-
ity to chronic alcohol-related liver damage are represented by dose and
pattern of alcohol intake, diet, obesity, diabetes, and smoking.

An international team of clinical and molecular scientists working with
The Sahlgrenska Academy (Göteborg, Sweden; https://sahlgrenska.
gu.se) retrospectively examined a total of 416 male at-risk alcohol
drinkers. The possible presence of cirrhosis was also assessed and the time
of cirrhosis diagnosis was reported using data from hospital discharge pa-
pers, medical records, physical examination, blood tests, imaging, and en-
doscopy. Buffy coat fraction was recovered from whole blood EDTA and
DNA extraction was performed using QIAamp DNA Blood Kit (Qiagen
NV, Venlo, the Netherlands; www.qiagen.com). PNPLA3 rs738409,
CD14 rs2569190, TM6SF2 rs58542926, and MBOAT7 rs641738 vari-
ants were genotyped by TaqMan genotyping assay (Thermo Fisher Scien-
tific, Waltham, MA, USA; www.thermofisher.com). Post-polymerase
chain reaction (PCR) allelic discrimination was performed on a CFX384
Real-Time System (Bio-Rad Laboratories Inc, Hercules, CA, USA;
www.bio-rad.com) by measuring allele-specific fluorescence.

The team reported that PNPLA3, CD14, and TM6SF2 were associat-
ed with alcoholic cirrhosis prevalence. PNPLA3 and CD14 were also as-
sociated with its incidence. A threshold of 7.27 was identified as cutoff
for the predictive risk of alcoholic cirrhosis development in 36 years
from the onset of at-risk alcohol consumption with 70.1% sensitivity
and 78.7% specificity. The study was published on January 10, 2019, in
the journal The Application of Clinical Genetics.
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rostate cancer is one of the most common cancers in males and
has one of the highest five-year survival rate when diagnosed in
the localized stage. When diagnosed in the advanced stage or

when a localized tumor relapses after the initial local treatment, the usu-
al procedure is to fight it using male hormone (androgen) deprivation
therapy. Treatment can be done either by surgical removal of the testi-
cles or using medication that eliminates the testosterone production
(chemical castration). However, many of the patients, up to 90%, after
the initial castration develop more aggressive, castration-resistant forms
and their survival rate is around two years. This most aggressive type of
prostate cancer can be treated with two different therapies: taxanes or
hormone treatment.

An international team of scientists led by the Istituto Scientifico Ro-
magnolo per lo Studio e la Cura dei Tumori (IRST) IRCCS (Meldola,
Italy; www.irst.emr.it) selected the 115 patients treated with docetax-
el as first-line therapy and in an exploratory analysis compared them
with 73 previously described patients treated with first-line abi-
raterone/enzalutamide. A comparison of clinicopathological charac-
teristics between patients receiving either docetaxel or
abiraterone/enzalutamide as first-line therapy showed significant dif-
ferences in age, site of metastases.

The team measured prostate-specific antigen (PSA), lactate dehydro-
genase (LDH), hemoglobin, alkaline phosphatase, and plasma androgen
receptor (AR) status. Circulating DNA was extracted from plasma with
the QIAamp Circulating Nucleic Acid Kit (Qiagen, Hilden, Germany;
www.qiagen.com) and quantified with the Quant-iT high sensitivity
PicoGreen double-stranded DNA Assay Kit (Invitrogen, Carlsbad, CA,
USA; www.thermofisher.com) or by NanoDrop ND-1000 spectrophoto-
metric evaluation (Thermo Fisher Scientific, Waltham, MA, USA;
www.thermofisher.com).

The scientists determined that castration-resistant prostate cancer pa-

tients having a normal number of copies of the gene encoding the an-
drogen receptor (AR), the one regulating cellular signals mediated by
male sex hormones, in the circulating tumor DNA, seem to have a low-
er risk of disease progression and a higher life expectancy when they are
treated with abiraterone/enzalutamide, with a 50% higher survival rate
compared to docetaxel, where the average life expectancy was around
24 months. On the other hand, the patients with more copies of the an-
drogen receptor gene respond slightly better to docetaxel, with a high-
er life expectancy, around nine months, compared to abiraterone/enza-
lutamide. The study was published on October 26, 2018, in the journal
European Urology.

Image: The Quant-iT high sensitivity PicoGreen double-stranded DNA
Assay Kit (Photo courtesy of Invitrogen).

P

Biomarker Found for Prostate
Cancer Treatment Response

pondyloarthritides (SpA) refers to a cluster of inflammatory
rheumatic diseases with a significant social-economic burden,
affecting nearly 1% to 2% of the Western population. It is a

complex disease with a diverse range of disease manifestations includ-
ing spinal and peripheral joint inflammation.

Typical disease manifestations consist of inflammation of sacroiliac
joints, as well as of the spine. Peripheral joints can also be affected (pe-
ripheral arthritis), as well as insertion of tendons to bone (enthesitis).
The disease differs substantially from rheumatoid arthritis, another form
of chronic arthritis, not only in the clinical presentation but also in the
response to therapy.

An international team of scientists working with Ghent University
(Ghent, Belgium; www.vib.be) obtained blood samples from 27 healthy
control subjects and 33 patients with newly diagnosed SpA. Synovial fluid
(SF) was obtained from patients with an active knee synovitis and an indi-
cation for aspiration. The team included 17 rheumatoid arthritis (RA) and
11 Crystal-induced arthropathies (CrA) patients, as a chronic and acute in-
flammatory arthritis comparison group, respectively. The scientists isolat-
ed cells from the peripheral blood and synovial fluid samples, blood γδ-T
cells (TCRγδ+) and iNKT cells (TCRVα24+ TCRVβ11+) were sorted on
a FACSAria III (BD Biosciences, San Jose, CA, USA; www.bdbio
sciences.com). IL-17+ iNKT cells were isolated by means of an adapted
Cell Enrichment and Detection Kit IL-17 Capture Assay (Miltenyi Biotec,
Bergisch Gladbach, Germany; www.miltenyibiotec.com). The team also
performed cell culture assays and SFMC depletion assays.

The team described the presence of particular RORγt+T-betloPLZF−
iNKT and γδ-hi T cell subsets in healthy peripheral blood. RORγt+ iNKT

and γδ-hi T cells show IL-23 mediated Th17-like immune responses and
were clearly enriched within inflamed joints of SpA patients where they
act as major IL-17 secretors. SpA derived iNKT and γδ-T cells showed
unique and Th17-skewed phenotype and gene expression profiles. Strik-
ingly, RORγt inhibition blocked γδ17 and iNKT17 cell function while se-
lectively sparing IL-22+ subsets.

Koen J. T. Venken, PhD, an assistant professor and the lead author of
the study, said, “When we tested the RORγt inhibitor, we observed a
striking difference between Th17 and unconventional T cells. While in
Th17 cells both IL-17 and IL-22 were inhibited, only IL-17 was inhibit-
ed in unconventional T cells. This may have therapeutic implications
since IL-22 plays a protective role at gut barrier surfaces.” The study was
published on Januarys 2, 2019, in the journal Nature Communications.

Image: The FACSAria III cell sorter (Photo courtesy of BD Biosciences).

S

Unconventional Cells 
Trigger Cytokine Production
In Spondyloarthritis
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epsis is a potentially life-threatening condition caused by the
body’s response to an infection and occurs when the body’s re-
sponse to chemicals released into the bloodstream is out of bal-

ance, triggering changes that can damage multiple organ systems.
Sepsis can progress to septic shock when certain changes in the cir-

culatory system, the body’s cells and how the body uses energy become
more abnormal. Septic shock is more likely to cause death than sepsis
is. The recent definition of sepsis was modified based on a scoring sys-
tem focused on organ failure (Sepsis-3).

Scientists at the Yonsei University Wonju College of Medicine (Won-

ju, Republic of Korea; www.yuhs.or.kr) conducted a study to verify the
predictability of procalcitonin (PCT) for diagnosing sepsis based on Sep-
sis-3 definition. The team performed a retrospective cohort study and
enrollees included patients whose PCT was measured on the emergency
department (ED) arrival and had final diagnosis related infection. The
patients were categorized by infection, sepsis, or septic shock followed
by Sepsis-3 definition. The authors concluded that PCT is a reliable bio-
marker to predict sepsis or septic shock according to the Sepsis-3 defini-
tions. The study was published in the February 2019 issue of the Amer-
ican Journal of Emergency Medicine.

S
Procalcitonin Evaluated as Sepsis Diagnostic Marker

veitis is the inflammation of the uvea, the pigmented layer that
lies between the inner retina and the outer fibrous layer com-
posed of the sclera and cornea. Uveitis can have many causes,

including eye injury and inflammatory diseases.
To make a definite diagnosis of infectious uveitis is a challenging task

because many other infectious, and non-infectious uveitis, may have
similar non-specific symptoms and overlapping clinical appearances. Co-
infections in immunocompetent patients are not frequently proved with
traditional serologic-diagnostic tools.

Scientists at the Del Rosario University (Bogotá, Colombia; www.
urosario.edu.co) and their colleagues carried out a descriptive transver-
sal study, in an Ophthalmology Reference Center, from July 2014 to Feb-
ruary 2016. Aqueous humor (AH) and/or vitreous fluid, blood and
serum samples were collected from consecutive patients suspected of
having infectious uveitis.

All serum samples were analyzed for anti-Toxoplasma immunoglob-
ulin G (IgG) and IgM antibody titers by using enzyme-linked im-
munosorbent assay (ELISA) commercial (Human Diagnostics, Wies-
baden, Germany; www.human.de). The presence of human herpes
virus 3 (VZV) IE62 gene, HVS2 UL36 region, human herpes virus 5
(CMV) glycoprotein B gene, glycoprotein B gene and the EBV (human
herpes virus 4) non-glycosylated membrane protein (BNRF1) gen and
Mycobacterium tuberculosis MPB64/IS6110 repeated genomic se-
quence, were tested with the Genesig Advanced Kit (Primerdesign Ltd,
Chandler’s Ford, UK; www.primerdesign.co.uk). All amplifications were
performed using an Applied Biosystems Step One plus qPCR system
(Foster City, CA, USA; www.appliedbiosystems.com).

The investigators reported that in 66 Colombian patients with uveitis
of presumed infectious origin: 22 (33.3%) were confirmed as ocular tox-

oplasmosis (OT), 16 (24.2%) as undetermined OT, five (7.5%) as co-in-
fections and 23 (34.8%) as other uveitis. Toxoplasma coinfection with
M. tuberculosis was identified in one case by PCR and in four cases
with HSV by Goldmann–Witmer coefficient (GWC). The initial clinical
diagnosis changed, after laboratory examination, in 21 cases (31.8%). Of
interest, IgM serological tests for the herpesvirus family (HSV1, HSV2,
HSV3 and EBV) were positive without relation to the presence of the
virus as detected by qPCR in aqueous humor.

The authors concluded that clinical diagnosis can be changed by lab-
oratory examination in a significant proportion of cases of uveitis. Diag-
nosis of OT should combine the use of PCR and GWC to reach the max-
imum of confirmation of cases. The use of multiple laboratory methods
is necessary to identify co-infections and viral infections that can mimic
OT in immunocompetent patients. The study was published on January
25, 2019, in the journal BMC Infectious Diseases.

Image: Genesig Advanced kits can be used for human pathogen
screening with the genesig q16, a qPCR instrument (Photo courtesy of
Primerdesign).
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Diagnostic Methods for 
Infectious Uveitis Investigated
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Sekisui Diagnostics
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tive detection of H. pylori antibodies in serum, plasma
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panel of genetic markers allows clinicians to match pancreatic
tumors with appropriate existing chemotherapeutic drugs.
Since it has been difficult to select suitable treatment for pa-

tients with pancreatic ductal adenocarcinomas (PDACs) based on ge-
nomic alterations, investigators at the University of Pittsburgh (PA, USA;
www.pitt.edu), performed targeted genomic profile analyses of a large
number of PDACs to evaluate the full spectrum of treatable genomic al-
terations.

Previously, these investigators had developed “PancreaSeq”, a clinical
molecular test to evaluate common pancreatic cysts and identify which
cases may progress to cancer. The assay targets mutation detection by

next generation sequencing in pancreatic cyst fluid fine needle aspiration
(FNA) specimens. The PancreaSeq panel offers simultaneous sequencing
and detection of mutations in eight pancreatic cancer-related genes
(AKT1, CTNNB1, GNAS, KRAS, PIK3CA, PTEN, TP53, and VHL).

For the current study, the investigators performed targeted genomic
profile analyses of 3594 PDAC samples from an international cohort, in-
cluding capture-based targeted genomic profiling of as many as 315 can-
cer-associated genes and intron regions of 28 genes that were re-
arranged in cancer cells. Tumor mutation burden (TMB) and microsatel-
lite instability (MSI) status were also assessed. The study was published
in the March 2, 2019, online edition of the journal Gastroenterology.

A
Genetic Markers Predict Susceptibility of Pancreatic Tumors

on-small-cell lung carcinoma (NSCLC) is any type of epithelial
lung cancer other than small cell lung carcinoma (SCLC).
NSCLC accounts for about 85% of all lung cancers. As a class,

NSCLCs are relatively insensitive to chemotherapy, compared to small
cell carcinoma. A liquid biopsy test is comparable to standard tissue biop-
sies in detection of guideline recommended biomarkers in advanced
NSCLC, has a faster turn-around time, and has the potential to support
identification of more patients who can be treated with targeted therapy.

Scientists at the University of Texas M.D. Anderson Cancer Center
(Houston, TX, USA; www.mdanderson.org) and their colleagues con-
ducted a comprehensive liquid biopsy study conducted at several partic-
ipating institutions, The team used the Guardant360 liquid biopsy test
(Guardant Health Inc, Redwood City, CA, USA; www.guardant360.com)
that employed cell-free tumor DNA (cfDNA) in blood to test for muta-
tions in 282 patients. The test detected seven known predictive biomark-
ers including genomic alterations in ROS1, BRAF, RET, MET, ALK, EGFR
and ERBB2, and one prognostic biomarker, KRAS mutations.

Standard tissue sampling detected at least one of predictive biomark-
ers in 60 patients, while Guardant360 identified biomarkers in 77 pa-
tients. Among the remaining 193 patients who did not have one of the
seven biomarkers, the liquid biopsy test found the KRAS mutation in 92
patients, compared to 24 patients with standard tissue sampling. The
study reported a median turn-around time from test order to final results
of nine days for the liquid biopsy test, compared to 15 days for tissue-
based testing.

Vassiliki Papadimitrakopoulou, MD, a professor of Thoracic/Head
and Neck Medical Oncology and the lead author of the study said, “We
know that guideline-recommended testing is normally completed in on-

ly 8% of patients with NSCLC. This does not provide all the crucial in-
formation for physicians to make an informed therapy decision. This
study shows that a highly sensitive and specific liquid biopsy should be
part of the standard of care for these patients. Given that advanced
NSCLC is often fatal, it is important we get patients on treatment at the
earliest possible time. Our findings show that we can greatly reduce the
amount of time between testing and initiation of therapy.” The study
will be presented at the AACR Annual Meeting 2019, held March 29-
April 3, in Atlanta, GA, USA.

Image: The Guardant360 kit for biopsy-free tissue sequencing for can-
cer (Photo courtesy of Guardant Health).
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Liquid Biopsy Proves 
Effective for NSCLC
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he performance of current microfluidic methods for exosome
detection is constrained by boundary conditions, as well as fun-
damental limits to microscale mass transfer and interfacial exo-

some binding.
Some types of cancer, such as ovarian cancer, tend to remain unde-

tected until they are too advanced for treatment to be effective. Now,
an innovative tool may be able to detect cancer easily, quickly, and in
minuscule amounts of blood. A device, which is called a “3D-nanopat-
terned microfluidic chip,” could successfully detect cancer markers in
the tiniest drop of blood or in a component of the blood called plasma.

Biochemists at the University of Kansas (Lawrence, KS, USA;
https://ku.edu) and their colleagues have shown that a microfluidic
chip designed with self-assembled three-dimensional herringbone
nanopatterns can detect low levels of tumor-associated exosomes in
plasma (10 exosomes μL−1, or approximately 200 vesicles per 20 μL of

spiked sample) that would otherwise be undetectable by standard mi-
crofluidic systems for biosensing. The nanopatterns promote microscale
mass transfer, increase surface area and probe density to enhance the ef-
ficiency and speed of exosome binding, and permit drainage of the
boundary fluid to reduce near-surface hydrodynamic resistance, thus
promoting particle–surface interactions for exosome binding.

The scientists used the device for the detection, in 2 μL plasma sam-
ples from 20 ovarian cancer patients and 10 age-matched controls, of
exosome subpopulations expressing CD24, epithelial cell adhesion mol-
ecule and folate receptor alpha proteins. They suggest exosomal folate
receptor alpha as a potential biomarker for early detection and progres-
sion monitoring of ovarian cancer. The nanolithography-free nanopat-
terned device should facilitate the use of liquid biopsies for cancer diag-
nosis. The study was published on February 25, 2019, in the journal Na-
ture Biomedical Engineering.

T
Nanopatterned Microfluidic Chip Detects Cancer Markers

any patients experience fear and anx-
iety before undergoing colonoscopy,
which may result in negative experi-

ences. Some doctors believe that having fecal
immunochemical test (FIT) as an option might
result in more people getting screened for
colon cancer.

The FIT is designed to detect the protein
hemoglobin, which is found in red blood cells.
People who test positive with the FIT need to
get a colonoscopy to determine whether they
have cancer or pre-cancerous lesions, but
those who test negative only need to keep get-
ting the FIT each year to make sure they do
not develop colon cancer.

Scientists at the Indiana University School
of Medicine (Indianapolis, IN, USA; https://
medicine.iu.edu) and their colleagues ana-
lyzed data from 31 studies that included more
than 120,000 average risk patients who had a
stool test and then a colonoscopy. They deter-
mined that the fecal immunochemical test is
sufficient to screen for colon cancer. Current-
ly, 35% of people who should receive colono-
scopies do not. The FIT may also be a better

option for screening people under age 50, the
currently recommended age for colonoscopy. 

The team included 31 studies (120,255
participants; 18 FITs) and all were judged to
have low to moderate risk of bias. Perform-
ance characteristics depended on the thresh-
old for a positive result. A threshold of 10
μg/g resulted in sensitivity of 0.91 and a neg-
ative likelihood ratio of 0.10 for colorectal can-
cer (CRC), whereas a threshold of greater than
20 μg/g resulted in specificity of 0.95 and a
positive likelihood ratio of 15.5. For advanced
adenomas, sensitivity was 0.40 and the nega-
tive likelihood ratio was 0.67 at 10 μg/g, and
specificity was 0.95 and the positive likelihood
ratio was 5.86 at greater than 20 μg/g. Stud-
ies had low to high heterogeneity, depending
on the threshold.

Although several FITs had adequate per-
formance, sensitivity and specificity for CRC
for one qualitative FIT were 0.90 and 0.91, re-
spectively, at its single threshold of 10 μg/g;
positive and negative likelihood ratios were
10.13 and 0.11, respectively. Comparison of
three FITs at 3 thresholds was inconclusive:

CIs overlapped, and the comparisons were
across rather than within studies. The study
was published on February 26, 2019, in the
journal Annals of Internal Medicine.

Image: The Fecal Immunochemical Test has
been shown to detect colorectal cancer up to
two years earlier than colonoscopy alone
(Photo courtesy of Pinnacle BioLabs).
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alprotectin is a biomarker of disease activity in rheumatoid
arthritis (RA) and psoriatic arthritis (PsA) and predicts relapse in
juvenile idiopathic arthritis. Higher drug trough serum levels

are associated with a good response in patients treated with tumor
necrosis factor inhibitors (TNFi).

Biological therapies have dramatically improved the management
and prognosis of rheumatoid arthritis (RA) and psoriatic arthritis (PsA).
Remission or low disease activity is possible in an increasing number of
patients. Nevertheless, persistent remission is more difficult to achieve
since disease relapses are common.

Scientists from the University of Barcelona (Barcelona, Spain;
www.ub.edu) carried out a longitudinal, prospective, one-year single-
center study of 103 patients (47 RA, 56 PsA) receiving TNFi in remission
or with low disease activity. All patients underwent clinical assessment at
baseline and at 4, 8, and 12 months, including 28-joint swollen and ten-
der joint counts (28-SJC and 28-TJC,
respectively), physician and patient
global assessment with visual ana-
logue scales (0–100 mm), erythrocyte
sedimentation rate (ESR; mm), and
C-reactive protein (CRP; mg/dL).

Calprotectin serum levels, TNFi
trough serum levels, and antidrug
antibodies were determined at base-
line (visit 0) and during disease re-
lapse using an enzyme-linked im-
munosorbent assay (ELISA) test kit
Calprolab, calprotectin ELISA (ALP)
(Calpro AS, Oslo, Norway; https://
calpro.no), and Promonitor, (Prog-
enika SA, Biscay, Spain; www.
progenika.com), respectively. To re-
duce variations in calprotectin deter-
minations, the whole procedure was
performed in a Triturus autoanalyzer
(Grifols, Barcelona, Spain; www.
grifols.com). Additionally, serum
samples were collected at 4, 8, and
12 months of follow-up to assess lon-
gitudinal changes in drug trough
serum levels.

The scientists reported that 95 pa-
tients completed one year of follow-
up, of whom 12 experienced a re-
lapse. At baseline, relapsers had
higher calprotectin levels, lower TN-
Fi TSL, and higher power Doppler
(PD) activity than nonrelapsers. Re-
ceiver operating characteristic (ROC)
analysis showed calprotectin fully
predicted relapse (area under the
curve (AUC) = 1.00). The cut-off lev-
els determined by ROC analysis for
the optimal prediction of relapse for
calprotectin, TNFi serum levels, and
PD score were 3.7 μg/mL, 1.61
μg/mL, and 4, respectively.

The authors concluded that time-
to-remission/low disease activity, cal-
protectin serum levels, TNFi TSL, and
PD score were significantly associated
with disease relapse. However, only
baseline calprotectin serum levels in-

dependently predicted disease relapse in RA and PsA patients under TN-
Fi therapy. The study was published on December 13, 2018 in the jour-
nal Arthritis Research and Therapy.

Image: The Calprolab enzyme-linked immunosorbent assay (ELISA
ALP) test kit for calprotectin estimation (Photo courtesy of Calpro).
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ajor adverse cardiovascular events (MACE) are a composite
endpoint frequently used in cardiovascular studies, comparable
to the composite endpoint all-cause mortality. Despite wide-

spread use of the term in clinical trials, the definitions of MACE can dif-
fer, which makes comparison of similar studies difficult.

Acute glucose fluctuations are associated with hypoglycemia and are
emerging risk factors for cardiovascular outcomes. However, the relation-
ship between glycemic variability (GV) and the occurrence of midterm
MACE in patients with diabetes remains unclear. A glycemic variability
cutoff value could be the strongest independent predictive factor for
midterm MACE in patients with diabetes and acute coronary syndrome.

Medical scientists at the Centre Hospitalier Universitaire de Bor-
deaux (Bordeaux, France; www.chu-bordeaux.fr) and their colleagues
investigated the relationship between glycemic variability and the occur-
rence of midterm MACE. The team assessed glycemic variability in 327
consecutive patients (mean age, 69 years) hospitalized with diabetes
and acute coronary syndrome. Each patient was evaluated for glycemic
variability at enrollment and was monitored during follow-up for such

major cardiovascular events as new-onset myocardial infarction, acute
heart failure, and cardiac death.

The investigators reported that of the study population, 89 (27.2%)
people experienced a major cardiovascular event during a mean follow-
up of 16.9 months; 24 patients died of cardiac causes, 35 had new-on-
set myocardial infarction, and 30 were hospitalized because of acute
heart failure. Using multivariable logistic regression analysis, they found
multiple independent predictive factors of midterm major cardiovascu-
lar events, including a glycemic variability value greater than 2.7
mmol/L (odds ratio [OR] = 2.21); a synergy between Percutaneous
Coronary Intervention (PCI) with Taxus and Cardiac Surgery score
greater than 34 (OR = 1.88), and reduced ventricular ejection fraction
of less than 40%. A Global Registry of Acute Coronary Events risk score
greater than 140 was not predictive (OR = 1.07).

The authors concluded that a GV cutoff value of greater than 2.70
mmol/L was the strongest independent predictive factor for midterm
MACE in patients with diabetes and acute coronary syndrome. The study
was published in the February 2019 issue of the journal Diabetes Care.

M
Glycemic Variability Predicts Major Adverse Cardiac Event

nfluenza is a viral infection of the up-
per respiratory system, which in-
cludes the nose, bronchial tubes, and

lungs. Influenza can make people of any age
ill. Although most people, including children,
are ill with influenza for less than a week,
some have a much more serious illness and
may need to be hospitalized. Influenza may al-
so lead to pneumonia or death.

Influenza types A and B are responsible for
epidemics of respiratory illness that occur al-
most every winter and often lead to increased
rates of hospitalization and death. Public
health efforts to control the impact of influen-
za focus on types A and B. Influenza viruses
continually mutate, which helps the virus to
evade the immune system of both children
and adults.

An in vitro immunochromatographic assay
for the qualitative detection of influenza A and
B nucleoprotein antigens in nasopharyngeal

(NP) swab and nasal swab samples have now
been made available. The reformulated test has
been granted waived status under the Clinical
Laboratory Improvements Amendments by the
US Food and Drug Administration (FDA, Silver
Springs, MD, USA; www.fda.gov) for use with
a diagnostic reader, for the rapid detection of
influenza virus.

The BinaxNOW Influenza A & B Card 2 (Ab-
bott, Chicago, IL, USA; www.abbott.com) is
available for use in hospital laboratories, emer-
gency rooms, physician offices, walk-in clinics
and urgent care centers throughout the USA.
The Digival reader accurately reads and inter-
prets BinaxNOW Influenza A & B Card 2 tests
in seconds, delivering automated, objective re-
sults in a broad range of healthcare settings.

Sharon J. Bracken, MBA, senior vice presi-
dent of Abbott’s rapid diagnostics division, said,
“This flu season, healthcare providers need ob-
jective tests that can provide fast, accurate re-

sults to determine the best course of care for pa-
tients. The BinaxNOW Influenza A & B Card 2
adds to our strong portfolio of rapid flu tests by
providing rapid and easy diagnosis, while Digi-
val enhances healthcare providers’ confidence
in results by reducing user subjectivity.”

Image: The BinaxNOW Influenza A & B Card
2 (Photo courtesy of Abbott).
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uman papilloma virus (HPV) is an etiological agent of oropharyn-
geal squamous cell carcinoma (OPSCC). Patients with HPV+ OP-
SCC have high long-term survival rates: however, current radia-

tion protocols are aggressive and can result in life-long morbidities, includ-
ing difficulty swallowing, chronic dry-mouth, and altered speech.

HPV+ head and neck squamous cell carcinoma (HNSCC) is consid-
ered a separate oncological entity from its HPV– counterpart that is
largely tobacco driven. Its distinct etiology results in unique clinical
characteristics, including affecting younger nonsmokers. Nearly all OP-
SCC patients present with locally advanced disease and are treated with
a combination of chemotherapy and radiotherapy.

A large team of scientists working with the University of Texas MD
Anderson Cancer Center (Houston, TX, USA; www.mdanderson.org)
separated clinical samples used in the study into discovery and valida-
tion cohorts. The discovery cohort was composed of the 80 OPSCCs
from the Cancer Genome Atlas (TCGA) (52 HPV+ and 28 HPV–). The
validation cohorts comprised the 47 HPV16+ OPSCCs and the 138
HPV16+ cervical squamous cell car-
cinomas (CESCCs) from TCGA.

Detection of HPV infection and
HPV integration and measurement
of HPV gene expression in TCGA da-
ta sets were performed by applying
the VirusSeq pipeline. Tumor HPV
status was established by considering
an empirical cutoff of 1,000 read
counts mapped against the viral
genome. Total RNA was extracted
from cell lines using the RNeasy Mi-
ni Kit (Qiagen, Hilden, Germany;
www.qiagen.com). RNA was treated
with DNase and reverse transcribed
using the RevertAid First Strand cD-
NA Synthesis Kit (Life Technologies,
Carlsbad, CA, USA; www.thermo
fisher.com). Immunohistochemistry
was performed on formalin-fixed,
paraffin-embedded tissue from 10
deidentified HPV+ oropharyngeal
squamous cell carcinoma cases.

The team reported that the clus-
ter of 28 HPV-negative tumors had
the poorest five-year overall survival
rates, and they noted that five-year
overall survival rates also differed
from one HPV+ OPSCC group to the
next. A higher risk group of tumors
from 19 of the patients had survival
profiles that were slightly better than
the HPV-negative group, but far
worse than those found in a second
group of 33 HPV-positive patients.
The investigators narrowed in on 38
HPV-correlated genes that were dif-
ferentially expressed between the
two HPV-positive tumor clusters.
Compared to the HPV-negative OP-
SCC tumors, meanwhile, the HPV-
positive tumors with more favorable
outcomes showed differential ex-
pression at 166 genes, compared to
just 94 differentially expressed genes
between the HPV-negative and high-
er risk HPV-positive tumors.

Image: The RevertAid First Strand cDNA Synthesis Kit is a complete
system for efficient synthesis of first strand cDNA from RNA templates
(Photo courtesy of Thermo Fisher Scientific).
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apid and accurate diagnosis of pregnancy complications that re-
quire acute care is frequently augmented by combining clinical
assessment, medical history, and one or more quantitative hu-

man chorionic gonadotropin (hCG) results. Many smaller suburban or
rural hospitals have been unable to maintain an hCG assay on an auto-
mated, random-access immunoanalyzer in the laboratory. For one, the
capital cost of such analyzers has been frequently prohibitive. Moreover,
laboratories have not always had the space to accommodate such large
analyzers and low testing volume has posed an additional challenge and
has led to high overall cost-per-reportable test.

Medical Laboratory Scientists at the University of Alberta (Edmonton,
AB, Canada; www.ualberta.ca) and their colleagues evaluated the analyt-
ical performance of the AQT90 hCG assay (Radiometer Medical ApS,
Brønshøj, Denmark; www.radiometer.com) and compared it to a point-
of-care testing (POCT) assay and two central laboratory assays that are
currently in clinical use in Edmonton, Canada. All patients whose sam-
ples were included in this study had had an hCG measured on them for
clinical purposes. Precision was assessed using whole blood patient sam-

ples and two levels of quality control. Linearity was assessed by dilution
of a high hCG plasma sample. Carryover and hook effect were assessed us-
ing high and low hCG samples. Thirty-six patient samples were compared
between the AQT90 and the Abbott i-STAT Total βhCG (Chicago, IL, USA;
www.abbott.com), the Beckman Coulter Total βhCG (Brea, CA, USA;
www.beckmancoulter.com) and the Roche hCG+β assays (Basel, Switzer-
land; www.roche.com). Sample concentrations ranged from <2 IU/L to
4,973 IU/L. The Radiometer AQT90 FLEX is a small benchtop immunoas-
say analyzer for use in the laboratory or at the patient bedside.

The measurement principle of all AQT90 assays is based on an all-in-one
dry-reagent concept. A test cartridge contains 16 reaction cups and is sta-
ble onboard the analyzer for 20 days. All required assay-specific reagents,
including europium chelate-labeled tracer antibodies, biotinylated capture
antibodies, and stabilizing reagents, are dry-coated into the reaction cups.
The AQT90 hCG assay is intended for use as an aid in the early detection
of pregnancy. It takes 18 minutes to complete, and its antibodies recognize
both intact hCG and the free β subunit. The study was published on Janu-
ary 11, 2019, in the journal Practical Laboratory Medicine.

R
Benchtop Immunoanalyzer Evaluated for βhCG Assay

test designed for monitoring treatment response in chronic
myeloid leukemia and is also the first-ever digital polymerase
chain reaction (PCR) product to receive US official government

approval. The test uses a clinical instrument, called the QXDx AutoDG
Droplet Digital ddPCR System. It is designed to give users the flexibili-
ty to run US Food and Drug Administration (FDA, Silver Springs, MD,
USA; www.fda.gov) -cleared in vitro diagnostic medical device (IVD)
tests, as well as laboratory developed tests, and uses a simple, user-
friendly workflow that is also scalable.

The QXDx BCR-ABL %IS Kit (Bio-Rad Laboratories, Hercules, CA, USA;
www.bio-rad.com) was CE marked in late 2017. The test uses Bio-Rad’s
clinical instrument, called the QXDx AutoDG ddPCR System. It quantifies
BCR-ABL fusions, specifically p210 transcripts, and can detect the residual
levels seen in patients on tyrosine kinase inhibitor therapy. Measuring
residual levels of BCR-ABL in chronic myeloid leukemia (CML) patients
treated with the first-line tyrosine kinase inhibitor (TKI) imatinib, for exam-
ple, can help physicians decide whether it might be necessary to start a sec-
ond-line TKI, such as dasatinib, nilotinib, or bosutinib.

Digital PCR-based methods can offer lower levels of resolution than
standard quantitative reverse transcription PCR (RT-qPCR). Bio-Rad’s
new test can detect molecular response down to MR 4.7 (LOD), or

0.002% on an International Scale, according to the firm’s website, with
levels of BCR-ABL between 0.01% and 0.001% defining a so-called deep
molecular response that predicts better long-term outcomes.

Bio-Rad introduced ddPCR as a research tool in 2012, and it was
quickly adopted for liquid biopsy and rare mutation detection in cancer
research, the firm noted in a statement. To date, there are more than
3,400 publications citing the ddPCR technology, including more than
900 publications focused on liquid biopsy.

Image: The QXDx BCR-ABL %IS kit and the QXDx AutoDG ddPCR
system (Photo courtesy of Bio-Rad Laboratories).
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kit for the automated measurement of small dense low-density
lipoprotein cholesterol (sdLDL-C) is now available with dedicated
controls and calibrators available and instrument-specific applica-

tions for use with a wide range of biochemistry analyzers.
The lipid panel often used to assess cardiovascular disease risk compris-

es LDL cholesterol, HDL cholesterol, total cholesterol, and triglycerides.
Results of these assays only detect about 20% of all atherosclerotic cardio-
vascular disease patients. However, studies have shown that sdLDL-C
could predict risk of coronary heart disease in individuals considered being
at low cardiovascular risk based on their LDL-C levels. These studies found
that patients with a predominance of sdLDL-C had a three-fold increased
risk of myocardial infarction (MI), while the relative risk was 4.5 for coro-
nary artery disease and 7.0 for MI when sdLDL-C levels were greater than
100 milligrams per deciliter.

Until recently, the primary methods for determining a patient's sdLDL-C
levels were based on laborious and time-consuming ultracentrifugation and

electrophoresis. Then, in November
2017, the [U.S.] Food and Drug Adminis-
tration granted 510(k) marketing clear-
ance to Denka Seiken (Tokyo, Japan;
https://denka-seiken.com) for a small
dense low-density lipoprotein cholesterol
(sdLDL-C) assay designed for use on any
standard clinical chemistry analyzer. The
assay quantified sdLDL-C in serum and
plasma samples in 10 minutes using a
two-step process. The first step removed
chylomicrons, very low LDL, intermedi-
ate-density lipoprotein, large LDL, and
high-density lipoprotein using a surfac-
tant and sphingomyelinase. In the second
step, a specific surfactant released choles-
terol only from the sdLDL-C particles for
measurement by standard methods.

The Randox (Crumlin, United King-
dom; www.randox.com) sdLDL-C assay
utilizes the Denka Seiken method, pro-
viding accurate patient results. It was de-
signed for use on automated biochem-
istry analyzers for efficiency and conven-
ience. Applications are available detail-
ing instrument-specific settings for the
convenient use of the Randox sdLDL-C
assay on a wide range of biochemistry
analyzers. Dedicated sdLDL-C controls
and calibrator are available providing a
complete testing package. The Randox
sdLDL-C assay is a niche product, and
Randox is one of the only manufacturers
of this test in an automated format.
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enal cell carcinoma (RCC) is the second-most common
uronephrological cancer. In the absence of specific symptoms,
early diagnosis of RCC is challenging. Monitoring of the aber-

rant expression of tumor-associated antigens (TAAs) and related autoan-
tibody response is considered as a novel approach of RCC diagnostics.

The initial stages of kidney cancer have no signs or specific symptoms,
and therefore patients often get diagnosed with kidney cancer when it
has already metastasized. At this point, the doctors make prognosis not
about the possibility of recovery, but about a patient’s life expectancy.
Cancerous cells are the cells with considerable deviations in their behav-
ior, such as abnormal division, development, or protein synthesis.

A large team of scientists based at the Sechenov First Moscow State
Medical University (Moscow, Russia; www.sechenov.ru) and their Ger-
man colleagues examined the aberrant expression of arrestin-1 in renal
tumors, to investigate the possible epigenetic mechanism underlying ar-
restin-1 expression, and to assess the frequency of anti-arrestin-1 autoan-
tibody response.

The investigators used immunohistochemistry to assess the presence of
arrestin-1 in primary tumors and metastases of 39 patients with RCC and
renal oncocytoma. Bisulfite sequencing was employed to analyze the
methylation status of the promoter of the S-antigen (SAG) gene encoding
arrestin-1. Western blot analysis was performed to detect autoantibodies
against arrestin-1 in serum samples of 36 RCC and oncocytoma patients.
Arrestin-1 was found to be expressed in 58.7% of cases of RCC and 90%
of cases of renal oncocytoma cells, while being absent in healthy kidney.
The expression of arrestin-1 in RCC metastases was more prominent than
in primary tumors. Hypomethylation of the SAG gene promoter is unlike-
ly to be the mechanism for the aberrant expression of arrestin-1. Autoanti-
bodies against arrestin-1 were detected in sera of 75% of RCC patients.

Andrey A. Zamyatnin Jr., PhD, DSc, a senior author of the study, said,
“The discovery of arrestin-1 synthesis in cases of kidney cancer suggests
the possibility of developing anti-cancer vaccines on the basis of this pro-
tein in the near future.” The study was published in the February 2019
edition of the journal Biochimie.

R
Retina Protein Antibodies Used As Kidney Cancer Marker

eart attack, stroke, and atherothrombotic cardiovascular deaths
are disorders characterized by chronic hyperlipidemia in the
setting of a persistent pro-inflammatory response, often exacer-

bated by hypertension and behavioral factors such as smoking.
Cholesterol and blood pressure measurements are routine tools in

the armamentarium for treating cardiovascular disease, but few in-
ternists and cardiologists utilize high-sensitivity C-reactive protein
(hsCRP) testing even though it is an important prognostic tool in both
primary and secondary cardiac risk prevention.

International scientists working with Brigham and Women’s Hospital
(Boston, MA, USA; www.brighamandwomens.org) had their study
highlighted that included more than 7,000 patients with percutaneous
coronary artery intervention who underwent serial hsCRP measure-
ments from 2009 and 2016. Among these patients, 38% had persistent-
ly high residual inflammatory risk (hsCRP >2 mg/L) despite high-quali-
ty care, and another 10% developed residual inflammatory risk over
time. Following these patients for more than a year afterward, investiga-
tors found that for those with hsCRP above 2 mg/L, rates of recurrent
myocardial infarction and all-cause mortality were 7.5% and 2.6% re-
spectively, compared with much lower rates of 4.3% and 0.7% found in
patients with lower hsCRP. Investigators in subgroup analyses also
found a link between elevated hsCRP and poor outcomes in both men

and women, and among those with LDL cholesterol levels above and
below 70 mg/dL.

The authors concluded that physicians can only address the biologi-
cal processes they measure. Without measuring hsCRP, it is unclear how
we will effectively identify and manage residual inflammatory risk.
While some reject the idea of using hsCRP as a screening tool, this con-
troversy has resulted in less than optimal preventive care for millions of
high-risk European patients. The editorial was published on January 17,
2019, in the journal Clinical Laboratory News.

Image: New research suggests that high-sensitivity C-reactive protein
test is underutilized (Photo courtesy of Bluehorizon).
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utism spectrum disorder (ASD) could benefit from new and
improved diagnostic methods and the arrival of a newly com-
mercialized blood test, along with other efforts headed to-

ward a similar end goal, and could be nudging the field toward earli-
er detection and intervention.

ASD is a developmental disability that can cause various social,
communication, and behavioral challenges, such as speech distur-
bances, repetitive behaviors, limited interests, anxiety, and difficulty
adapting to new environments. Although it can potentially be detect-
ed at 18 months or younger, current methods of diagnosis rely on be-
havioral assessments.

NeuroPointDX (Madison, WI, USA; https://neuropointdx.com), a
division of Stemina Biomarker Discovery, announced the commercial
launch of its NPDX AA test to help with the earlier diagnosis of ASD.
The blood plasma-based test, which identifies amino acid metabotypes
(subtypes based on metabolism) associated with ASD, can be used to
screen children as young as 18 months. The test is capable of identify-
ing metabotypes in about 30% of
children with ASD, based on data
from the Children’s Autism Meta-
bolome Project (CAMP), which is
the largest clinical study to date fo-
cused on the metabolism of children
with ASD. Each of those subtypes is
identified with greater than 95%
specificity. The NPDX AA test is in-
tended for children who have a de-
velopmental delay and for younger
siblings of children who have already
been diagnosed, both of which indi-
cate a higher risk for ASD.

The test, initially available on a
limited basis, must be ordered by a
physician and requires a fasting
blood sample, which can be taken
by a phlebotomy lab. The laboratory
then ships the sample, following cer-
tain protocols, to NeuroPointDX’s
laboratory. From there, a report is re-
turned to the physician within two
weeks to indicate whether or not
the child is positive for any of the
metabotypes. Children who receive
a positive result are at an increased
risk and should be prioritized for ad-
ditional evaluation.

David Amaral, PhD, director of
the University of California, Davis
MIND Institute Autism Center of
Excellence (Davis, CA, USA; www.
ucdmc.ucdavis.edu) and principal
investigator in the CAMP study
said, “If we had a more objective
biological marker that could be
used during the first year of life or
even between one and two, we
could get children into effective in-
tervention much, much earlier.”

Image: Blood samples are loaded
into a mass spectrometer to ana-
lyze them for signs of metabolic
variations that could signal autism
spectrum disorder (Photo courtesy
of NeuroPointDX).

A

Blood Test Identifies Amino Acid 
Metabotypes Associated with Autism
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ancreatic cancer is difficult to diagnose because it often does
not have obvious early symptoms; as by the time the disease is
found, it typically is quite advanced, complicating treatment

and leading to poorer outcomes. Only 8.5% of people with pancreatic
cancer survive past five years, a figure that has risen just slightly since
the early 1990s. A new, simple blood test has been developed that,
when combined with an existing test, detects nearly 70% of pancreatic
cancers with a less than 5% false-positive rate.

Scientists at the Van Andel Research Institute (Grand Rapids, MI,
USA; www.vai.org) and their colleagues collected blood samples from
patients with pancreatic cancer or a benign condition involving the pan-
creas, and from healthy subjects. The team combined the current bio-
marker Carbohydrate antigen CA19-9 with a sialylated keratan sulfate
proteoglycan sugar called sTRA that was measured by the new test,

which is produced by a different subset of pancreatic cancers.
The team developed candidate biomarkers from sTRA and CA19-9 in

a training set of 147 plasma samples and used the panels to make
case/control calls, based on predetermined thresholds, in a 50-sample
validation set and a blinded, 147-sample test set. The team used sand-
wich immunoassays utilizing antibody array methods with slight modi-
fications. The capture antibodies were CA19-9 (MyBioSource, San
Diego, CA, USA; www.mybiosource.com), anti-MUC5AC (Thermo
Fisher Scientific, Waltham, MA, USA; www.thermofisher.com), and an-
ti-MUC16 (Abcam, Cambridge, UK; www.abcam.com). The biotinylat-
ed primary antibodies were CA19-9 from MyBioSource or TRA-1-60
(Novus Biologicals, Centennial, CO, USA; www.novusbio.com). The
study was published online on January 7, 2019, in the journal Clinical
Cancer Research.

P
Blood Test Provides Earlier Pancreatic Cancer Diagnosis

enetic tumor profiling of gliomas is used to classify disease and
guide therapy, but involves brain surgery for tissue collection;
repeated tumor biopsies may be necessary for accurate genotyp-

ing over the course of the disease.
While the detection of circulating tumor DNA (ctDNA) in the blood

of patients with primary brain tumors remains challenging, sequencing
of ctDNA from the cerebrospinal fluid (CSF) may provide an alternative
way to genotype gliomas with lower morbidity and cost.

A large team of scientists led by the Memorial Sloan Kettering
Cancer Center (New York, NY, USA; www.mskcc.org) tracked traces
of gliomas in CSF by collecting samples from 85 glioma patients who
previously received a lumbar puncture because they showed neuro-
logical signs or symptoms of brain tumors. Patient diagnoses includ-
ed 13 grade II gliomas, 26 grade II gliomas, and 54 grade IV gliomas.
All patients had received treatment for glioma before CSF collection,
including surgery, radiation, and at least one systemic tumor-directed
chemotherapy.

After extracting 3 mL of CSF from each patient through a spinal
tap, the team ran the sample on a centrifuge to separate the pellets
from supernatant, which contained ctDNA. While normal CSF typi-
cally contains a low white blood cell count, the team noted that in-
cluding pellets dilutes the tumor signature in a sample. The investi-
gators used MSKCC’s MSK-IMPACT next-generation sequencing as-
say to analyze samples for genes relevant to glioma. Afterward, the
team ran the results through a bioinformatics analysis pipeline, which
included a mutation-calling element that MSKCC developed with the

MSK-IMPACT.
The scientists detected tumor-derived DNA in CSF from 42 out of 85

patients and found that the genetic material was linked to disease bur-
den and adverse outcome. They also examined whether combinations
of genetic alterations, lower-grade glioma signatures, that they detected
in the CSF could be matched to the signature of the original tumor. Se-
quencing all available tumor biopsies from 36 patients who had positive
CSF ctDNA, they found that CSF and tumor samples shared mutations
in all 20 patients with wild type glioblastomas (GBMs) that were not hy-
permutated. The most common alterations in the samples included mu-
tations in the TERT promoter, the protein coding regions of TP53, IDH1,
deletions of CDKn2A and CDKN2B, amplifications of EGFR, and EGFR-
variant III deletion.

Alterations that occur early during tumorigenesis, such as co-dele-
tion of chromosome arms 1p and 19q (1p/19q codeletion) and muta-
tions in the metabolic genes isocitrate dehydrogenase 1 (IDH1) or
IDH2, were shared in all matched ctDNA-positive CSF–tumor pairs,
whereas growth factor receptor signaling pathways showed consider-
able evolution. Michael Berger, PhD, a co-author of the study, said,
“Compared to other liquid biopsy applications, cerebrospinal fluid has
the potential to enable more sensitive detection of ctDNA because
most of the cell-free DNA in CSF is shed from tumor cells. There is
very little background DNA from non-cancerous cells, in contrast to
plasma where often only a tiny fraction of the cell-free DNA is actual-
ly derived from tumor cells.” The study was published on January 23,
2019, in the journal Nature Research.

G
Cerebrospinal Fluid Liquid Biopsy Sequencing Tracks Glioma Evolution
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s opportunistic pathogens, microsporidia cause symptomatic in-
fections mainly in patients with impaired immune function;
and microsporidial dissemination to the central nervous sys-

tem, eyes, and respiratory and urinary tracts has been documented in
these patients.

Iatrogenically immunosuppressed patients, especially transplant re-
cipients, are the group at highest risk of such opportunistic infections,
and their dissemination is due to life-long immunosuppressive treat-
ment. Nevertheless, routine differential diagnosis of these pathogens is
not performed and little is known about the prevalence of microsporidia
in this group of patients.

Infectious disease scientists from the Wroclaw Medical University
(Wroclaw, Poland; www.umed.wroc.pl) obtained sputum samples and
bronchial washings (BW) from 72 renal transplant recipients and 105
patients with various respiratory diseases were screened for Encephali-
tozoon spp. and Enterocytozoon bieneusi by microscopic examination
and genus-specific nested polymerase chain reaction (PCR) followed by
genotyping. The standard Calcofluor
M2R staining method was used to
detect microsporidial spores. Sputum
and BW samples were homogenized
by bead disruption with a Pre-
cellys24 Instrument (Bertin Tech-
nologies, Paris, France; https://
bertin-technologies.com), followed
by digestion with proteinase K at 56
°C for 1 hour. A genus-specific nest-
ed PCR protocol was used to amplify
the partial sequence of the 16S rRNA
gene, the entire ITS (internal tran-
scribed spacer) region, and a partial
sequence of the 5.8S rRNA gene of
E. bieneusi and Encephalitozoon
spp. PCR products were sequenced
in both directions using the Sanger
sequencing method. Amplification
and sequencing of each sample was
repeated twice.

The investigators reported that a
total of 8.3% (6/72) of immunosup-
pressed renal transplant recipients
and 1.9% (2/105) of patients with
various respiratory diseases, both im-
munocompetent and immunosup-
pressed, were positive for respiratory
microsporidial infection. All six
transplant recipients were Encephal-
itozoon cuniculi-positive by PCR/se-
quencing and five of them suffered
from respiratory symptoms. The
presence of microsporidial spores
was also confirmed microscopically
in three of the transplant recipients.
Of the two immunocompetent pa-
tients with various respiratory dis-
eases, one had an E. cuniculi infec-
tion, while the second had an E. bi-
eneusi infection. The study was pub-
lished in the February 2019 issue of
the International Journal of Infec-
tious Diseases.

Image: Microsporidian spores stained
Calcofluor White M2R (Photo cour-
tesy of Institute Pasteur of Tunis).

A

Symptomatic Respiratory Pathogen
Found in Transplant Recipients
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lzheimer’s disease is a major cause of dementia that destroys
brain cells and tissue. As the brain damage spreads, it leads to
symptoms such as confusion, memory loss, and diminishing ca-

pacity to function. Eventually, the person can no longer lead an inde-
pendent life.

Postmortem exams of the brains of people with Alzheimer’s disease
reveal three typical hallmarks: plaques of beta-amyloid protein, tangles
of tau protein, and loss of connections between brain cells. Alzheimer’s
disease mostly strikes people aged 65 years and older, but there are rar-
er forms that can strike earlier.

A team including scientists from the Washington University School
of Medicine in St. Louis, (MO, USA; https://medicine.wustl.edu) and
the German Center for Neurodegenerative Diseases (Tübingen, Ger-
many; www.dzne.de) studied a rare form that has the name dominant-
ly inherited Alzheimer’s disease (DIAD), or autosomal dominant
Alzheimer’s disease. The data for the study came from the Dominantly
Inherited Alzheimer’s Network (DIAN), which is an international con-
sortium. The analysis took in data on more than 400 people in the DI-
AN network. This number included 247 who were carriers of a genet-
ic mutation and 162 of their blood relatives who were not carriers. All
the individuals had attended a DIAN clinic and given a blood sample,
completed cognition tests of memory and thinking skills, and undergone

brain scans. In addition, around half had made repeat clinic visits, with
up to three years between each.

Neurofilament light chain (NfL) is a promising fluid biomarker of dis-
ease progression for various cerebral proteopathies. Examination of the
blood samples from the first visit revealed higher levels of NfL in those
people who carried a gene mutation. In these individuals, repeated vis-
its showed NfL levels rising over time. The individuals who did not car-
ry a gene mutation, however, did not show this pattern. Their NfL lev-
els were lower and remained fairly steady over time. The team detect-
ed the rise in NfL levels some 16 years before the anticipated onset of
symptoms. The team used ultrasensitive immunoassay technology to
demonstrate that NfL levels in the cerebrospinal fluid and serum are cor-
related with one another and are elevated at the presymptomatic stages
of familial Alzheimer’s disease.

Further analysis revealed that NfL levels were also predictive for the
decline in memory and thinking skills in the cognition tests. Other con-
ditions that damage the brain can also cause neurons to leak NfL. Peo-
ple with Huntington’s disease and Lewy body dementia, for example,
have higher blood levels of the protein. Blood NfL levels also rise in foot-
ball players immediately after a blow to the head and in people with
multiple sclerosis during flare-ups. The study was published on January
21, 2019, in the journal Nature Medicine.

A
Blood Test Detects Brain Damage Years Before Symptoms

iquid biopsies that noninvasively detect molecular correlates of
aggressive prostate cancer (PCa) could be used to triage pa-
tients, reducing the burdens of unnecessary invasive prostate

biopsy and enabling early detection of high-risk disease.
Prostate cancer (PCa) is the most common non-cutaneous malignan-

cy in men and the third leading cause of cancer-related deaths in men
in the Western world. In 2012, there were an estimated 1.1 million
men diagnosed with this disease. DNA hypermethylation is among the
earliest and most frequent aberrations in PCa.

A large international team led by scientists at the University College
Dublin (Dublin, Ireland; www.ucd.ie) collected pre-biopsy, post- digital
rectal examination (DRE) urine (≤ 50 mL) between January 2012 and
October 2015. In total, urine samples were collected from 503 men,
with matched formalin-fixed paraffin-embedded transrectal ultrasound
guided (TRUS) biopsy cores acquired, where available. Histopathologic
evaluation of TRUS biopsy cores was carried out at each site as per stan-
dard procedure by local consultant histopathologists.

The team used the epiCaPture (Epigenetic Cancer of the Prostate
Test in Urine) assay, which detects aberrant methylation in six prostate

cancer-associated genes (GSTP1, SFRP2, IGFBP3, IGFBP7, APC, and PT-
GS2) via polymerase chain reaction (PCR). The epiCaPture score was
developed and validated on a two thirds training set to one-third test set.
DNA methylation was measured using the Infinium HumanMethyla-
tion450 BeadChip (Illumina, San Diego, CA, USA; www.illumina.com).

The team reported that higher methylation of epiCaPture genes was sig-
nificantly associated with increasing aggressiveness in PCa tissues. In urine,
area under the receiver operating characteristic curve was 0.64, 0.86, and
0.83 for detecting PCa, high-grade PCa, and high-risk PCa, respectively.
Decision curves revealed a net benefit across relevant threshold probabili-
ties. Independent analysis of two epiCaPture genes in the same clinical co-
hort provided analytical validation. Parallel epiCaPture analysis in urine
and matched biopsy cores showed added value of a liquid biopsy.

The authors concluded that epiCaPture is a urine DNA methylation
test for high-risk PCa. Its tumor specificity out-performs that of prostate-
specific antigen (greater than 3 ng/mL). Used as an adjunct to prostate-
specific antigen, epiCaPture could aid patient stratification to determine
need for biopsy. The study was published on January 14, 2019, in the
Journal of Clinical Oncology.

L
DNA Methylation Test Detects Early Aggressive Prostate Cancer
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arly and accurate diagnosis of malaria is a critical aspect of ef-
forts to control the disease, and several diagnostic tools are
available. Microscopic assessment of a peripheral blood smear

enables direct visualization of parasites in infected red blood cells and is
the clinical diagnostic gold standard.

As the field of medical diagnostics continues to evolve, there is a con-
stant search for alternative methods to detect and quantify malaria par-
asites. To reduce analytical time and improve accuracy, automation of
the malaria diagnostic process is highly desirable. Automated hematol-
ogy analyzers can offer fast, sensitive and cost-effective assessment of all
suspected malaria cases.

Scientists at the University of the Witwatersrand (Johannesburg,
South Africa; www.wits.ac.za) and their colleagues analyzed blood sam-
ples for malaria by different methods. Thin peripheral blood smears were
prepared and evaluated by routine laboratory staff. The MAKROmed
malaria rapid test kit (Makromed Manufacturing (Pty) Ltd, Johannes-
burg, South Africa; www.makro-med.com), which detects the Plasmod-
ium falciparum-specific HRP2 antigen,
and the SureTest MAL malaria antigen
test kit (pLDH VIVAX + HRP-II FAL;
MicroGene Diagnostic Systems (P)
Ltd, Delhi, India; www.microgene
diagnostic.com), which detects both
P. falciparum and P. vivax species were
used. The team analyzed the samples
using the automated Sysmex XN-30
analyzer and the prototype, XN-10
(M) (Sysmex, Kobe, Japan; www.
sysmex.com), which utilize fluores-
cence flow cytometry to directly de-
tect and quantitate parasite-infected
red blood cells. Both analyzers gener-
ate results automatically, which are
presented as malaria-negative or
malaria-positive, accompanied by a
conventional FBC, MI-RBC#, MI-
RBC%, an M scattergram and a flag
with a suggested species classifica-
tion, either as suspected P. falciparum
or suspected ‘others’ (i.e. non-falci-
parum species).

The scientists reported the XN-30
correlated with microscopy and the
analyzer demonstrated 100% sensitiv-
ity and specificity. Measurements
were reproducible and storage of sam-
ples at room temperature did not af-
fect the parameters. Several Plasmod-
ium species were detected, including
Plasmodium falciparum, Plasmodium
vivax and Plasmodium ovale. The XN-
30 also identified the transmissible
gametocytes as a separate cluster on
the scattergrams. Abnormal red blood
cell indices (low hemoglobin and
raised reticulocyte counts), hemoglo-
binopathies and thrombocytopenia
did not interfere with the detection of
parasites. The XN-30 also generated a
concurrent full blood count for each
sample. The XN-30 may serve as the
ideal donor-screening tool in blood
banks of malaria-endemic regions.
The study was published on January
22, 2019, in the Malaria Journal.

Image: An XN automated hematology analyzer that can also be used
for malaria diagnosis (Photo courtesy of Sysmex).

E

Automated Malaria Diagnosis
Evaluated Using Autoanalyzer
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he risk for late-onset Alzheimer’s disease (LOAD), the most
prevalent dementia, is partially driven by genetics. Scientists
have uncovered five new late-onset Alzheimer’s disease risk

genes in a genetic meta-analysis. They likewise confirmed 20 other
genes previously linked to late-onset Alzheimer’s risk.

A very large team of scientists led by those at the University of Mia-
mi Miller School of Medicine (Miami, FL, USA; www.med.miami.edu)
combined 46 different datasets to yield an overall set of 35,274 clinical
and autopsy-documented Alzheimer’s cases and 59,163 controls to in-
terrogate. Through the first two stages of their multi-stage analysis, they
uncovered 21 loci reaching genome-wide significance, 18 of which had
previously been identified. After the third stage of their investigation
and an overall meta-analysis, they identified 13 novel loci associated
with risk of late-onset Alzheimer’s.

They identified the genes through a genome-wide association meta-
analysis using data from more than 94,000 people, which also enabled
them to tie certain biological processes like immune response, lipid me-
tabolism, tau binding proteins, and amyloid precursor protein metabo-
lism to disease. This, they noted, suggests that variants affecting amyloid
precursor protein (APP) and beta amyloid (Aβ) processing play roles in
both early- and late-onset Alzheimer’s. Amyloid plaques of Aβ protein

and neurofibrillary tangles of tau protein are disease hallmarks.
The team combined together various line of evidence, such as gene

annotation, expression quantitative trait loci (eQTL) analyses, gene ex-
pression analysis, and pathway analyses, they prioritized candidate
genes at the novel signals they found, implicating the IQCK, ACE,
ADAM10, ADAMTS1, and WWOX genes in Alzheimer’s risk. ADAM10,
for instance, encodes an alpha secretase that is active in the brain and is
part of the non-amyloidogenic pathway of APP. WWOZ, which is a high-
density-lipoprotein cholesterol and triglyceride-associated gene, is high-
ly expressed in astrocytes and neurons, and binds tau, where it may reg-
ulate tau hyper-phosphorylation, the formation of neurofibrillaries, and
aggregation of Aβ.

The team noted that pathway analysis showing that tau is involved
in late-onset Alzheimer’s supports recent evidence that tau may play an
early pathological role in the disease and confirms that therapies target-
ing tangle formation or degradation could potentially affect late-onset
disease. Their analysis of risk genes and disease-linked pathways also in-
dicated an enrichment of rare variants in late-onset Alzheimer’s disease
risk and suggested there might be additional rare variants to find if larg-
er samples are studied. The study was published on February 28, 2019,
in the journal Nature Genetics.

T
Alzheimer’s Meta-Analysis Identifies New Risk Genes

test that objectively measures pain biomarkers in blood has
been developed. The test could help physicians better treat pa-
tients with precision medicine, and help stem the tide of the

opioid crisis. Pain is a subjective feeling with objective roots and pro-
found evolutionary biological utility. It reflects perceived or actual dam-
age to the organism. Mental states can affect the perception of pain, and
in turn be affected by pain. Psychiatric patients may have an increased
perception of pain, as well as increased physical health reasons for pain,
due to their often-adverse life trajectory.

A team of scientists at the Indiana University School of Medicine (In-
dianapolis, IN, USA; https://medicine.iu.edu) used three independent
cohorts: discovery (major psychiatric disorders), validation (major psy-
chiatric disorders with clinically severe pain disorders), and testing (an
independent major psychiatric disorders cohort for predicting pain state,
and for predicting future emergency departments visits for pain).

The team collected whole blood into each PaxGene tube (Qiagen,
Hilden, Germany; www.qiagen.com) by routine venipuncture. PaxGene
tubes contain proprietary reagents for the stabilization of RNA and RNA
was extracted and processed. They analyzed gene expression differences
between visits with Low Pain (defined as a score of 0–2) and visits with
High Pain (defined as a score of 6 and above), using a powerful within-

subject design, then an across-subjects summation. Gene Symbol for the
probesets were identified using NetAffyx (Affymetrix, Santa Clara, CA,
USA; www.affymetrix.com) for Affymetrix HG-U133 Plus 2.0
GeneChips, followed by GeneCards to confirm the primary gene symbol.

The investigators were successful in identifying blood gene expres-
sion biomarkers that were predictive of pain state, and of future emer-
gency department (ED) visits for pain, more so when personalized by
gender and diagnosis. Microfibril Associated Protein 3 (MFAP3), had
the most robust empirical evidence from our discovery and validation
steps, and was a strong predictor for pain in the independent cohorts,
particularly in females and males with Posttraumatic stress disorder
(PTSD). Other biomarkers with best overall convergent functional ev-
idence for involvement in pain were GNG7, CNTN1, LY9,
CCDC144B, and GBP1.

Alexander Niculescu, MD, PhD, an Associate Professor of Psychiatry
and Medical Neuroscience, and the lead author of the study, said, “The
biomarker is like a fingerprint, and we match it against this database and
see which compound would normalize the signature. We found some
compounds that have been used for decades to treat other things pair
the best with the biomarkers. The study was published on February 12,
2019, in the journal Molecular Psychiatry.

A
Novel Test Measures Pain Biomarkers in Blood
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renal transplant offers the best treatment for patients whose
kidneys have failed, with around 3,000 carried out annually in
the UK. Acute rejection occurs when the body’s immune sys-

tem begins to attack the donated organ.
This rejection is a common complication in the first year after the

transplant, affecting around two in 10 patients. It can affect the lifespan
of the transplanted organ. Currently, acute rejection can only be con-
firmed by taking a biopsy of the transplanted organ. While acute rejec-
tion can be treated, this can only be done when the organ is already af-
fected and damage has already occurred.

Scientists at the Guy’s and St Thomas’ NSH Foundation Trust (Lon-
don, UK; www.guysandstthomasbrc.nihr.ac.uk) and their colleagues
collected blood samples serially from 455 consecutive kidney transplant
recipients (KTRs), transplanted at a single regional transplant center.
Samples were collected at 26 time-points during clinic visits over the
first post-transplant year. A total of 1,464 samples from 248 patients
were used in the study, including 66 patients with an episode of rejec-
tion.

The team examined the quantita-
tive reverse transcription polymerase
chain reaction (RT-qPCR) expression
of 22 literature-based genes in pe-
ripheral blood samples from 248 pa-
tients. To select genes, they used pe-
nalized logistic regression based on
27 stable patients and 27 rejectors
with biopsy-proven T-cell-mediated
rejection, fulfilling strict inclusion/
exclusion criteria. They validated
this signature in an independent
group of stable patients and patients
with concomitant T-cell and anti-
body-mediated-rejection; patients
from an independent study; and
cross-sectional pre-biopsy samples
from non-rejectors, and longitudinal
follow-up samples covering the first
post-transplant year from rejectors,
non-rejectors and stable patients.

Using these samples and analyzing
the data over time, they developed a
signature combination of seven genes
that differentiated patients who de-
veloped rejection from those who did
not. A parsimonious acute T-cell me-
diated rejection (TCMR)-signature
(IFNG, IP-10, ITGA4, MARCH8,
RORc, SEMA7A, and WDR40A)
showed cross-validated area-under-
ROC curve 0.84. The team also iden-
tified a six-gene signature for a less
common form of complication. BK-
virus nephropathy can look clinically
similar to acute rejection, but re-
quires a very different therapy, reduc-
ing immunosuppression. Being able
to distinguish between these compli-
cations would mean clinicians can
ensure that patients receive the most
appropriate treatment.

The authors concluded that mo-
lecular marker alterations in blood
emerge well ahead of the time of
clinically overt TCMR. Monitoring a
TCMR-signature in peripheral blood

could unravel T-cell-related pro-inflammatory activity and hidden im-
munological processes. This additional information could support clini-
cal management decisions in cases of patients with stable but poor kid-
ney function or with inconclusive biopsy results. The study was pub-
lished on March 1, 2019, in the journal EBioMedicine.

Image: A photomicrograph of a glomerulus with changes characteristic
of a transplant glomerulopathy. Transplant glomerulopathy is consid-
ered a form of chronic antibody-mediated rejection (Photo courtesy of
Nephron).

A

Blood Test Predicts Kidney
Transplant Rejection
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ommunity acquired pneumonia (CAP) is a common illness af-
fecting hundreds of millions worldwide, with increasing hospi-
tal admissions throughout the years mainly due to the aging

population. It is a major cause of mortality and morbidity in all age
groups, especially the elderly.

Magnesium deficiency has been associated with a number of clinical
manifestations such as arrhythmias, cardiac insufficiency, sudden death,
muscle weakness, bronchospasm, tetany, seizures, as well as hy-
pokalemia, hypocalcaemia, hyponatremia, and hypophosphatemia. Hy-
permagnesemia may cause severe symptomatic hypotension, bradycar-
dia and ECG changes like wide QRS.

Scientists at the Rambam Health Care Campus (Haifa, Israel; www.
rambam.org.il) and their colleagues retrospectively reviewed between
January 1, 2010, and December 31, 2016, the data of 4,708 patients di-
agnosed with CAP at discharge; 3,851 patients had magnesium levels
within 48 hours, and 55% were males and the median age was 72 years
old. Participants were analyzed retrospectively in order to identify the
risk factors for a primary endpoint of 30-day mortality.

The Charlson’s comorbidity score was calculated based on data col-
lected; laboratory values (first values within 48 hours): Hemoglobin
(Hb), White blood cell count (WBC), red blood cell distribution width
(RDW), pH, partial pressure of carbon dioxide (pCO2), serum glucose,

serum creatinine, sodium, calcium, phosphorus, magnesium, blood urea
nitrogen (BUN), and serum albumin. Hematological values were meas-
ured using the Advia 120 Hematology Analyzer (Siemens Healthcare Di-
agnostics, Deerfield, IL, USA; www.healthcare.siemens.com). Serum
glucose, serum creatinine, sodium, calcium, phosphorus, magnesium,
blood urea nitrogen (BUN), and serum albumin were measured on ad-
mission using Siemens’ Dimension Integrated Chemistry System; PH,
bicarbonate, partial pressure of CO2 and lactate were measured using
GEM premier 3500 (Instrumentation Laboratory, Bedford, MA, USA;
www.instrumentationlaboratory.com). The study was published on De-
cember 27, 2018, in the journal BMC Infectious Diseases.

Image: The Dimension EXL 200 integrated chemistry system (Photo
courtesy of Siemens Healthcare).

C

Serum Magnesium Levels 
Associated with CAP Mortality

epatocellular carcinoma (HCC) represents about 75% of liver
cancers in the USA and already has well-established screening
criteria focused largely on individuals with cirrhosis, who are

screened every six months using ultrasound with or without blood test-
ing for alpha- fetoprotein, according to guidelines.

A simple blood test can confirm the presence of cancer, as early as stage
1 gives measurable information about cancer, has been evaluated. The test
combines advanced sequencing techniques to confirm the presence of
multiple cancer types and provides a highly accurate tool for physicians to
gain insight into their patients’ health, at the time of testing.

Scientists at the Laboratory for Advanced Medicine (Irvine, CA, USA;
www.lamoncogroup.com) tested samples from 130 subjects in total, in-
cluding 60 HCC patients (34 with stage III, 10 with stage II, nine with
stage I, and seven with stage IV), 30 control subjects without liver dis-
ease, 10 controls with benign liver disease, and another 30 individuals
diagnosed with breast, colorectal, or lung cancer.

The investigators used the methylation-based liquid biopsy test Ivy-

Gene (West Lafayette, IN, USA; www.ivygenelabs.com), which has high
specificity and sensitivity for detecting liver cancer. Overall, the test cor-
rectly classified 57 of the 60 samples drawn from subjects with hepato-
cellular carcinoma, for an overall calculated sensitivity of 95%, ranging
from 89% in the stage I subset to 100% in stage IV patients. One stage
I patient and two stage III patients were called negative. The test cor-
rectly identified 29 of the 30 samples drawn from subjects without liv-
er disease and all 10 samples from benign liver disease patients, for a
combined specificity of 97.5%.

The test seems to have lower specificity in terms of distinguishing liv-
er cancer from other tumors, though. Of the samples drawn from sub-
jects with cancer other than liver cancer, 90% of the breast cancer sam-
ples, 80% of the colorectal cancer samples, and 90% of the lung cancer
samples were correctly identified as not liver cancer, which is 87% speci-
ficity on average. The study was presented at the Society for Im-
munotherapy of Cancer’s annual meeting held November 7-11, 2018,
in Washington, DC, USA.

H
Methylation-Based Liquid Biopsy Test Detects Liver Cancer
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opulations living in remote rural communities would benefit
from rapid, highly sensitive molecular, DNA-based diagnostics to
inform the correct and timely treatment of infectious diseases.

Such information is also becoming increasingly relevant in global ef-
forts for disease elimination, where the testing of asymptomatic patients
is now seen as being important for the identification of disease reser-
voirs. However, healthcare workers face practical and logistical prob-
lems in the implementation of such tests, which often involve complex
instrumentation and centralized laboratories.

An international team of scientists led by the University of Glasgow
(Glasgow, UK; www.gla.ac.uk) developed a test that consists of origami
paper-based microfluidic sample preparation using hot wax printing to
form channels that either repel or attract blood moving through the
structure by capillary force prior to detecting DNA that is specific to
malaria. Almost all the cost for the platform in its current form is for the
freeze-dried enzymes and reagents that are used to trigger an isothermal
amplification event that makes the device sensitive enough to differen-
tiate between disease pathogens,
even when they are present at such
low abundance that the individual is
asymptomatic.

The investigators evaluated the
performance of the device in 67 chil-
dren age six to 12 in primary schools
in districts in Uganda. They com-
pared the effectiveness of the device
against two standard field-based
techniques, rapid lateral flow im-
munoassay diagnostic testing and
light microscopy, and against a labo-
ratory-based, real-time polymerase
chain reaction (RT-PCR) assay con-
ducted retrospectively. The test en-
abled the diagnosis of malaria species
in whole blood.

The microfluidic device proved to
be highly sensitive and specific, de-
tecting malaria in over 98% of infect-
ed individuals in a double-blind, first-
in-human study. The analytical sensi-
tivity of the Plasmodium pan assay,
which detects several Plasmodium
species (including P. falciparum, P.
malariae, P. vivax, and P. ovale), was
105 IU/mL after 45 minutes of ampli-
fication. The P. falciparum assay de-
tected this species alone with a simi-
lar level of sensitivity as the Plasmod-
ium pan assay. The new method was
more sensitive than other field-based,
benchmark techniques, including op-
tical microscopy and rapid immunoas-
say diagnostic tests, both performed
by an experienced local healthcare
team and which detected malaria in
86% and 83% of cases, respectively.

The authors concluded that their
results demonstrated that paper-based
microfluidic devices can deliver preci-
sion diagnostics for malaria in low-re-
source, underserved settings with a
sensitivity that is higher than that of
the current malaria diagnostic tests
used in the field (such as microscopy
and RDTs) and with performance that

is similar to that of a laboratory-based real-time PCR test. The study was
published on February 19, 2019, in the journal Proceedings of the Na-
tional Academy of the Sciences.

Image: A paper-based microfluidic device enables multiplex LAMP-based
detection of malaria in blood (Photo courtesy of University of Glasgow).
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ytomegalovirus or CMV is a common virus that infects people
of all ages. In the USA, nearly one in three children are already
infected with CMV by age five and over half of adults by age

40 have been infected with CMV.
Most people infected with CMV show no signs or symptoms. That is

because a healthy person’s immune system usually keeps the virus from
causing illness. However, CMV infection can cause serious health prob-
lems for people with weakened immune systems and for unborn babies.
Only about one in five babies with congenital CMV infection will be sick
from the virus or have long-term health problems.

The US Food and Drug Administration (FDA, Silver Springs, MD,
USA; www.fda.gov) announced that it has completed the de novo pre-
market review and cleared for marketing Meridian Bioscience’s (Cincin-
nati, OH, USA; www.meridianbioscience.com) cytomegalovirus assay
for newborns called the Alethia CMV Assay Test System. A prospective
clinical study showed the Alethia test correctly identified 1,472 out of
1,475 CMV negative samples. There were three false positive tests, and
five saliva specimens correctly identified as positive. Meanwhile 34
archived positive specimens were also correctly identified. The Alethia
CMV test system enables detection of CMV DNA from saliva swabs of
newborn babies who are less than 21 days old. The FDA specified that

test results must be used in conjunction with the results of other diag-
nostic tests and clinical information.

Timothy Stenzel, MD, PhD, the director of the Office of In Vitro Di-
agnostics and Radiological Health in the FDA’s Center for Devices and
Radiological Health said, “Although most people who become infected
with cytomegalovirus face little to no risk of serious illness, the virus has
the potential to cause serious illness for people with 

Image: A histopathology of cytomegalovirus infection in the lung show-
ing typical owl-eye inclusions; FDA clears new CMV test for newborns
(Photo courtesy of Danny Wiedbrauk, PhD).

C

Newborn Cytomegalovirus
Test Cleared for Marketing

epatitis C virus (HCV) causes both acute and chronic infection.
Acute HCV infection is usually asymptomatic, and is only very
rarely (if ever) associated with life-threatening disease. About

15%–45% of infected persons spontaneously clear the virus within six
months of infection without any treatment.

There is an ongoing epidemic of HCV) infection among men who
have sex with men (MSM). Although epidemiological studies observed
an association with certain sexual practices and/or concomitant recre-
ational drug use, the underlying mechanisms of HCV transmission via
these routes remains poorly defined.

Scientists at the Medical University of Vienna (Vienna, Austria;
www.meduniwien.ac.at) prospectively enrolled 34 Patients with acute
(AHC) or chronic (CHC) HCV infection. Rectal and nasal swabs were
obtained in all patients and after calibration and validation of the HCV
assay, HCV-RNA levels were quantified in swab samples. Fecal occult
blood tests were performed to rule out rectal bleeding. The mean age
was 43 ± 8 years, the majority of patients (91%; 31/34) were HIV+ and
82% (28/34) were male of whom 64% (18/28) were MSM. Question-

naires were used to assess risk behavior related to recreational drug use
and sexual practices.

The authors concluded that HCV-RNA is readily detectable in rectal
(despite the absence of fecal occult blood) and nasal fluids in patients
with AHC/CHC, independently of HIV status, duration of HCV infec-
tion or the suspected route of HCV acquisition. Thus, the data strongly
suggest that sharing of nasal drug-sniffing ‘tools’ and unprotected anal
intercourse represent high-risk practices for HCV transmission, especial-
ly in patients with high serum HCV-RNA levels.

David Chromy, MD, the lead author of the study, said, “We actually did
expect to find HCV RNA in the body fluids of our patients. Still we aimed
to carefully rule out contamination of rectal fluid by occult bleeding (as a
potential confounder) by performing a respective test for occult fecal blood.
These bodily fluids may serve as vectors for transmission, still we strongly
believe that additional mucosal trauma and/or bleeding is necessary for
transmitting HCV-RNA and thus, HCV infection.” The study was present-
ed at the American Association for the Study of Liver Diseases (AASLD;
Liver Meeting) in held November 9-13, 2018, in San Francisco, CA, USA.

H
HCV-RNA Present in Body Fluids in High Viral Load Patients
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uruli ulcer (BU) is a neglected tropical disease caused by My-
cobacterium ulcerans. The pathogenesis of BU is linked to the
production of a polyketide toxin known as mycolactone, which

is cytotoxic and has immunomodulatory properties and presents as nod-
ules, plaques, ulcers and edema. Nucleic acid amplification of insertion
sequence IS2404 by polymerase chain reaction (PCR) is the most sensi-
tive and specific method to detect M. ulcerans, the causative agent of
BU. However, PCR is not always available in endemic communities in
Africa due to its cost and technological sophistication. Microscopy for
acid fast bacilli and culture for M. ulcerans have low sensitivity and
histopathology is rarely available in endemic areas.

A team of scientists associated with the Kwame Nkrumah Universi-
ty of Science and Technology (Kumasi, Ghana; www.knust.edu.gh)
evaluated the clinical performance of the M. ulcerans (Mu-RPA) assay
was evaluated using DNA extracted from fine needle aspirates or swabs
taken from 67 patients in whom BU was suspected and 12 patients with
clinically confirmed non-BU lesions. The team developed an isothermal
DNA amplification system using the
recombinase polymerase amplifica-
tion (RPA) method.

All samples were tested with both
the real-time PCR and the Mu-RPA
assay to determine the clinical sensi-
tivity and specificity of the assay us-
ing real-time PCR as the reference
test. In the case of real-time RPA de-
tection, TwistAmp Exo “Improved
Formulation” kit (TwistDX Ltd, Cam-
bridge, UK; www.twistdx.co.uk) was
used. Fluorescence detection at 570
nm for FAM channel was measured
and a threshold set by increasing the
fluorescence above the three stan-
dard deviations over the background
detected in the first minute of incuba-
tion. The team programmed the T8-
fluorometer using the T8-ISO Desk-
top application (Axxin Pty Ltd, Fair-
field, Australia; www.axxin.com) to
detect the lowest dilutions that met
criteria for distinguishing positive
samples from negative controls based
on serial dilutions of the molecular
standard.

The scientists tested all samples
by both RPA and real-time PCR and
58 of these samples were confirmed
by PCR as BU. Of the 58 confirmed
cases, 51 were correctly identified by
the RPA assay with seven false nega-
tive results giving a sensitivity of
88%. The 21 PCR negative samples
were all negative by RPA, specificity
of 100% and a 100% positive predic-
tive value (PPV) with a Youden’s in-
dex of 88%. When the analysis was
stratified by type of sample, the sen-
sitivity and specificity of the RPA for
swabs in comparison to PCR were
92% and 100% respectively with a
100% PPV. Similarly, the sensitivity
and specificity of FNA samples were
82% and 100% respectively. The
study was published on February 1,
2019, in the journal PLOS NTD.

Image: The T8 Isothermal Diagnostics Instrument provides quantitative
and qualitative results for molecular diagnostic isothermal assay appli-
cations (Photo courtesy of Axxin).
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t is estimated that more than 20 mil-
lion Americans suffer from autoim-
mune disorders. They include

rheumatoid arthritis, psoriasis, inflammatory
bowel disease, multiple sclerosis, lupus, type 1
diabetes, and dozens of others.

There are very few safe and effective treat-
ments for such disorders, largely because so
little is understood about how they arise and
are sustained. In several autoimmune disor-
ders, including Singleton-Merten syndrome
(SMS), Aicardi-Goutières syndrome, familial
chilblain lupus, proteasome associated autoin-
flammatory syndromes and many others in-
volve improper stimulation of interferon.

Scientists at the Scripps Research Institute
(Jupiter, FL, USA; www.scripps.edu) have
found a molecular cause of a group of rare au-
toimmune disorders in which the immune sys-
tem attacks the body’s own healthy cells. In-
terferon is a key component of the frontline

defense against pathogens. Interferon
earned its name because it literally inter-
feres with virus’ ability to make copies of
themselves. The immune system relies
on a gene called retinoic acid inducible
gene-I, (RIG-I) to signal for the release of
interferon whenever certain viral mark-
ers are encountered. RIG-I has to deter-
mine if the markers are of foreign origin
or are from its own body.

Peptides were identified using tandem
mass spectrometry (MS/MS) with the Q
Exactive Hybrid Quadrupole-Orbitrap
Mass Spectrometer (Thermo Fisher Scientific,
Waltham, MA, USA; www.thermofisher.com).
The team used hydrogen-deuterium exchange
mass spectrometry (HDX-MS), which enables
scientists to analyze the structures and dynam-
ics of just such proteins. For the study, they ap-
plied HDX-MS to normal and mutant RIG-I,
and essentially solved the mystery of how

these mutations cause a failure of discrimina-
tion between self and viral RNA. The study
was published on December 18, 2018, in the
journal Nature Communications.

Image: The Q Exactive Hybrid Quadrupole-
Orbitrap Mass Spectrometer (Photo courtesy
of Thermo Fisher Scientific).

I

Molecular Cause Found for 
Rare Autoimmune Disorders

ultiple myeloma is the second-most common type of blood can-
cer. Multiple myeloma occurs when plasma cells in the bone
marrow, the cells that produce antibodies, proliferate out of

control and lead to various type of organ failure and death.
A major stumbling block, in diagnosing myeloma disease is the fact

that each patient is unique and current blood tests are incapable of
identifying early disease onset and classifying which patient should re-
ceive which treatment. Patients whose routine blood tests reveal some
hallmarks of the disease in an early and precancerous stage are fol-
lowed closely with a “watch and wait” strategy, but every year 1% of
them will lose in this “Russian roulette” and develop the full-blown
myeloma disease.

A large team of international scientists collaborating with the Weiz-
mann Institute of Science (Rehovot, Israel; www.weizmann.ac.il) applied
single cell RNA sequencing to study the heterogeneity of 40 individuals
along the multiple myeloma progression spectrum, including 11 healthy
controls, demonstrating high inter-individual variability that can be ex-

plained by expression of known multiple myeloma drivers and additional
putative factors.

The new method sequences the RNA in thousands of individual cells
from the patient blood or bone marrow, identifying the specific gene
program that is active in each individual cell. In order to understand the
myeloma cancer blueprint, the scientists first generated a high-resolu-
tion model of normal plasma cells by sequencing tens of thousands of
cells from healthy individuals undergoing hip-replacements who served
as a control group.

The plasma cells of the control patients were highly similar within
and across individuals, basically showing a single, common blue print of
normal plasma cells. Comparing the normal blueprint to the blue prints
of patients, showed that the blueprint of myeloma cancer cells are ex-
tremely heterogeneous, with every patient showing its own, unique
blueprint and with some patients demonstrating several tumor clones
displaying more than a single blueprint in one patient. The study was
published on December 6, 2018, in the journal Nature Medicine.

M
Unique Genetic Makeup of Myeloma Tumor Cells Profiled
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ecurrent pregnancy loss, (RPL) affecting 1% to 2% of couples, is
defined as ≥3 consecutive pregnancy losses before 20-week’
gestation. Women with RPL are routinely screened for etiolog-

ical factors, but routine screening of male partners is not currently rec-
ommended. Sperm DNA plays a critical role in placentation, so it is bi-
ologically plausible that impairments in male reproductive function
could increase the risk of RPL. Recent studies suggest that male partners
affected by RPL have impaired sperm quality with reduced total motili-
ty and morphology and increased sperm DNA damage.

A team of hospital based scientists collaborating with the Imperial Col-
lege London (London, UK; www.imperial.ac.uk) enrolled 50 men who
were partners of women with RPL and 63 men as controls. The controls
were slightly younger that the test subjects and were mainly of Caucasian
descent. All sperm samples were analyzed within the Department of An-
drology, Hammersmith Hospital (London, UK; www.imperial.nhs.uk).
Sperm morphology was analyzed on Papanicolaou pre-stained slides with
Kruger strict criteria.

Semen reactive oxygen species (ROS) were measured with a validat-
ed in-house chemiluminescent assay. Each sample was gently mixed im-
mediately before taking luminometer readings (GloMax; Promega Corpo-
ration, Madison, WI, USA; www.promega.com). DNA fragmentation
was measured with the validated Halosperm method (Halotech DNA SL,
Madrid, Spain; www.halotechdna.com). Morning blood samples were
analyzed for serum luteinizing hormone (LH), follicle-stimulating hor-
mone (FSH), estradiol, testosterone, and sex hormone–binding globulin.

The scientists reported that total sperm motility, progressive sperm
motility, and normal morphology were all reduced in the RPL group ver-
sus controls. Mean ±SE morning serum testosterone (nmol/L) was 15%
lower in RPL than in controls (controls, 19.0 ± 1.0; RPL, 16.0 ± 0.8).

Mean ±SE serum estradiol
(pmol/L) was 16% lower in
RPL than in controls (con-
trols, 103.1 ± 5.7; RPL, 86.5
± 3.4). Serum luteinizing
hormone and follicle-stimu-
lating hormone were similar
between groups. Mean ±SE
ROS (relative light units
(RLU)/sec/106 sperm) were
4-fold higher in RPL than in
controls (controls, 2.0 ± 0.6; RPL, 9.1 ± 4.1). Mean ± SE sperm DNA
fragmentation (%) was 2-fold higher in RPL than in controls (controls, 7.3
± 1.0; RPL, 16.4 ± 1.5). The study was published in the January 2019 is-
sue of the journal Clinical Chemistry.

Image: Halosperm is an in vitro diagnostic kit that allows the measure-
ment of DNA fragmentation in a fast, easy, and reproducible manner,
without the need for complex laboratory equipment (Photo courtesy of
Halotech DNA SL).
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Lateral Flow RPA Assay Developed for
Cryptococcus in Cerebral Spinal Fluid

he most common presentations of cryptococcosis are meningi-
tis and meningoencephalitis. Cryptococcal meningitis (CM) is a
subacute meningoencephalitis and the most common cause of

adult meningitis with very high mortality rates as well as vision and
hearing loss in survivors. Early diagnosis and treatment of cryptococco-
sis reduces mortality. Lumbar puncture, also known as spinal tap, and
cerebral spinal fluid (CSF) analysis should be performed in patients with
suspected CM. The traditional methods for detecting Cryptococcus spp.
such as India ink staining and culture are not ideal. Although sensitive
and specific enough, detection of cryptococcal antigen polysaccharide
has a high dose hook effect.

Scientists at the Southern Medical University Shenzhen Hospital
(Shenzhen, China; www.smuszh.com) and their colleagues developed
and constructed lateral flow strips combined with recombinase poly-
merase amplification (LF-RPA) assay to detect the specific DNA se-
quences of C. neoformans and C. gattii. The detection limit was evalu-
ated using serial dilutions of C. neoformans and C. gattii genomic DNA.
The specificity was assessed by excessive amount of other pathogens ge-
nomic DNA. The optimal detection time and amplification temperature
were also analyzed. The diagnostic parameters were first calculated us-
ing 114 clinical specimens and then compared with that of other diag-
nostic method.

The results of LF-RPA assay and “CrAg Lateral Flow Assay” were
compared to that of culture and/or India ink staining. India ink staining
and “CrAg Lateral Flow Assay” were performed using the “Cryptococ-
cus neoformans stain kit” (Baso Diagnostics, Inc, Zhuhai, China;
www.baso.com.cn) and “Cryptococcal Antigen Lateral Flow Assay Kit”
(IMMY, Inc., Norman, OK, USA; www.immy.com).

The authors concluded that their LF-RPA system was shown to be a
sensitive and specific method for the visible, rapid, and accurate detec-
tion of Cryptococcus spp. in cerebral spinal fluid and might be useful for
clinical preliminary screening of cryptococcal meningitis. The study was
published on January 25, 2019, in the journal BMC Infectious Diseases.
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xome sequencing is emerging as a first-
line diagnostic method in some clinical
disciplines, but its usefulness has yet to

be examined for most constitutional disorders in
adults, including chronic kidney disease, which
affects more than 1 in 10 persons globally.

Targeted capture and sequencing of the pro-
tein-coding regions of the genome through ex-
ome sequencing is increasingly applied as a first-
line diagnostic tool in clinical medicine, particu-
larly for the diagnosis of metabolic and neurode-
velopmental disorders in children, as well as for
the detection of causal mutations in cancer.

A large team of scientists led by those at
Columbia University (New York, NY, USA;
www.columbia.edu) conducted exome se-
quencing and diagnostic analysis in two co-
horts totaling 3,315 patients with chronic kid-
ney disease. In all, 3,037 patients (91.6%)
were over 21 years of age, and 1,179 (35.6%)
were of self-identified non-European ancestry.

Genomic DNA was isolated from samples
obtained from patients in accordance with
standard protocols, and of sequence capture

was performed using either the NimbleGen
SeqCap Exome EZ kit (Roche Sequencing,
Basel, Switzerland https://sequencing.roche.
com) or the IDT xGen Exome Research Panel
kit (Integrated DNA Technologies, San Jose,
CA, USA; www.idt.com) and analyzed with
an in-house pipeline to identify diagnostic vari-
ants for patients’ renal disease. Paired-end se-
quencing was performed on the 2500 HiSeq
platform (Illumina, San Diego, CA, USA;
www.illumina.com) or the Illumina NovaSeq
6000 platform, using 125bp and 150bp reads,
respectively.

The scientists detected among the 307 pa-
tients diagnosed with the help of exome se-
quence data, the team saw 206 autosomal
dominant disease cases, 42 individuals with
autosomal recessive disease, 54 X-linked con-
ditions, and five individuals with more than
one molecular diagnosis. The proportion of
cases diagnosed with exome sequences
notched up in the cases not diagnosed previ-
ously with standard clinical testing. There, the
exome sequences led to molecular diagnoses

in 48 (more than 17%) of those cases. Anoth-
er 18 patients had their diagnoses refined with
the new genetic data, while secondary find-
ings in non-kidney disease-related genes, in-
cluding immunosuppression-related genes, in-
formed the types of treatments provided for
still more individuals with chronic kidney dis-
ease. The study was published on December
13, 2018, in the journal The New England
Journal of Medicine.

Image: The NovaSeq 6000 sequencing sys-
tem platform (Photo courtesy of Illumina).
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Exome Sequencing Diagnoses
Diverse Chronic Kidney Diseases 

lasma cell leukemia (PCL) is an uncommon but aggressive ma-
lignancy that accounts for 1% to 2% of all plasma cell
dyscrasias. PCL has been defined as the presence of ≥ 20% cir-

culating plasma cells (CPCs) on conventional white blood cell differen-
tial count and an absolute plasma cell count of ≥ 2 × 109/L in the pe-
ripheral blood.

This definition includes both primary PCL (pPCL), arising de novo, in
the absence of antecedent multiple myeloma (MM), and secondary PCL
(sPCL), which describes leukemic transformation of MM. PCL is clinical-
ly and biologically distinct from MM with a younger age at diagnosis,
higher propensity to show visceral and extramedullary involvement, and
unique biologic, immunophenotypic and cytogenetic characteristics.

Hematologists at the Mayo Clinic (Rochester, MN, USA; www.
mayoclinic.org) included in their study 176 patients, for which the medi-
an age was 62 years and the majority of which were men (56%). Similar

numbers of patients were in each group: 54 patients (31%) had less than
5% CPCs, 63 patients (36%) had between 5% and 19% CPCs, and 59 pa-
tients (34%) had 20% or greater CPCs. The percentage of CPCs was de-
rived from the conventional white blood cell differential count, which con-
sists of a microscopic evaluation of Wright-Giemsa-stained peripheral blood
smears. Cytogenetic information was collected from patients who under-
went fluorescence in-situ hybridization (FISH) evaluation within six
months of diagnosis and used to classify these patients as standard risk.

Patients with 5% or greater CPCs lived a median of three years less
than patients with no detectable CPCs (1.1 versus 4.4 years). When the
time period of diagnosis was restricted to 2001 or later, the survival differ-
ence became even more pronounced. Patients with 5% or greater CPCs
lived a median of six years fewer than patients with standard-risk multiple
myeloma (1.4 years versus 7.5 years, respectively). The study was pub-
lished on November 15, 2018, in the Blood Cancer Journal.

P
New Definition for Plasma Cell Leukemia Proposed
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ests to detect urinary tract infections (UTI) often are performed
routinely in hospitals, even when patients do not have symp-
toms. Such testing “just to be safe” can return results that lead

doctors to prescribe antibiotics when there is little to no evidence to
warrant such treatment.

A new study indicates that making a simple change to the electronic
system used by doctors to order urine tests can cut by nearly half the
number of bacterial culture tests ordered without compromising the
ability to identify people who need treatment for UTIs. The change en-
couraged doctors to first look for signs of a UTI before testing a patien-
t’s urine for bacteria.

Medical scientists at the Washington University School of Medicine
(St Louis, MO, USA; https://medicine.wustl.edu) and their colleagues
evaluated the impact of changes to urine testing ordered in computer-
ized physician order entry (CPOE) system on urine culturing practices.
The team made two changes to en-
courage more informative urine test-
ing among their colleagues at Barnes-
Jewish Hospital (St. Louis, MO, USA;
www.barnesjewish.org).

First, they sent an email to all cli-
nicians explaining the rationale be-
hind ordering a urine dipstick test for
signs of infection before ordering a
bacterial culture test. Then, they
changed the electronic ordering sys-
tem. They set the default to a urine
dipstick test followed by a bacterial
culture test, rather than a culture
test alone, which had previously
been the first option. Clinicians who
wished to order a culture test alone
could still do so, but they had to
open an additional screen on their
computers.

The investigators compared all
urine culture tests ordered at Barnes-
Jewish Hospital in the 15 months be-
fore the intervention, staged in April
2016, to the 15 months after. Before
the intervention, doctors ordered
15,746 urine cultures, or 38 orders
per 1,000 patient-days. After the in-
tervention, they ordered 45% fewer:
a total of 8,823, or 21 orders per
1,000 patient-days. In particular, the
number of urine cultures from peo-
ple with catheters, who are at high
risk of UTIs, dropped from 7.8 to 1.9
per 1000 patient-days while the
number of catheter-associated UTIs
did not change at all. There were
125 diagnosed catheter-associated
UTIs in each time period.

Since it costs about USD 15 to
perform a urine culture, the inter-
vention saved approximately USD
104,000 in laboratory costs alone
over the 15-month period. The team
was unable to obtain pharmacy
records to determine whether more
careful testing decreased antibiotic
prescriptions, but previous studies

have shown that minimizing unwarranted testing does reduce antibiot-
ic overuse. The study was published on February 21, 2019, in the jour-
nal Infection Control and Hospital Epidemiology.

Image: Unnecessary testing for urinary tract infections can be signifi-
cantly reduced (Photo courtesy of Nicole Wetsman).
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olycystic ovary syndrome is a disorder characterized by hyper-
androgenism, ovulatory dysfunction and polycystic ovarian
morphology. Affected women frequently have metabolic distur-

bances including insulin resistance and dysregulation of glucose home-
ostasis. Polycystic ovary syndrome (PCOS) is diagnosed with two differ-
ent sets of diagnostic criteria, resulting in a phenotypic spectrum of
PCOS cases. The genetic similarities between cases diagnosed based on
the two criteria have been largely unknown.

An international team of scientists working with the University of
Utah (Salt Lake City, UT; www.utah.edu) performed a genome-wide as-
sociation study meta-analysis involving 10,074 individuals with PCOS
and 103,164 without, leading to three previously undetected loci and
11 loci linked to the endocrine disorder in the past. Of those, 13 loci
were associated with self-reported PCOS and cases diagnosed using Na-
tional Institutes of Health or Rotterdam criteria.

PCOS diagnoses are based on excess androgen hormone levels and
ovulatory dysfunction, the team explained, which represents roughly 7%
of reproductive age women around the world. On the other hand, more
general criteria from Rotterdam defined PCOS as polycystic ovarian mor-
phology in combination with either hyperandrogenism or ovulatory dys-
function, representing an estimated 15% to 20% of women globally.

The team reported new associations at loci in or around the PLGRKT,
ZBTB16, and MAPRE1 genes, which are believed to contribute to meta-
bolic and reproductive pathways. The meta-analysis also led to 11
known risk loci, which were overrepresented for variants in and around

genes from neuroendocrine and metabolic pathways. The set of known
risk loci included half a dozen sites previously implicated in PCOS in
women of Han Chinese ancestry, and a variant near the GATA4/NEIL2
genes that showed strong ties to the PCOS diagnosed using NIH crite-
ria but weaker associations to the self-reported PCOS cases.

The authors concluded that the genetic underpinnings of PCOS im-
plicate neuroendocrine, metabolic, and reproductive pathways in the
pathogenesis of disease. Although specific phenotype stratified analyses
are needed, genetic findings were consistent across the diagnostic crite-
ria for all but one susceptibility locus, suggesting a common genetic ar-
chitecture underlying the different phenotypes. The study was pub-
lished on December 19, 2018, in the journal PLOS Genetics.

Image: A diagram showing normal and polycystic ovary syndrome, in the
latter the ovaries may develop numerous small collections of fluid (folli-
cles) and fail to regularly release eggs (Photo courtesy of Mayo Clinic).

P

New Risk Loci Identified for
Polycystic Ovary Syndrome

owell-Jolly body–like inclusions have been previously associat-
ed with patients who are human immunodeficiency virus (HIV)
infected, taking antiviral medications, and immunosuppressed.

These inclusions appear in neutrophils and resemble Howell-Jolly bod-
ies of normoblasts in abnormal erythropoiesis.

Compared with a Barr body, which appears as a drumstick-shaped
appendage of a nuclear lobe, a Howell-Jolly body-like inclusion appears
as a completely detached and densely basophilic inclusion in the cyto-
plasm of neutrophils. Howell-Jolly body-like inclusions are thought to
represent a product of dysplastic granulopoiesis.

Scientists at the University of Texas Health Science Center at Hous-
ton (Houston, TX, USA; www.uth.edu) selected as a study group a total
of 11 patients who underwent bone marrow biopsy and were newly di-
agnosed with myelodysplastic syndrome (MDS) that were treatment

naïve, between 2010 and 2017. In addition, 20 treatment-naïve pa-
tients who underwent bone marrow biopsy but were diagnosed with no
significant pathologic alteration in the institution were selected as the
control group.

The authors concluded that Howell-Jolly body-like inclusions seem
to correlate with immunosuppression and antiviral therapies with nu-
cleoside analogs. They proposed that the formation of Howell-Jolly
body-like inclusions is the consequence of dysplasia, and hence its
correlation not only with the abovementioned conditions, but also
with MDS. The inclusions are, however, seen in only a minority of
white cells (<5%), which is probably why they were not brought to
practicing pathologists’ awareness in the past. The study was pub-
lished in the January 2019 issue of the journal Archives of Pathology
& Laboratory Medicine.

H
Howell-Jolly Body-Like Inclusions Correlated with Myelodysplastic Syndrome
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urrent non-invasive prenatal screening is targeted toward the
detection of chromosomal abnormalities in the fetus. However,
screening for many dominant monogenic disorders associated

with de novo mutations is not available, despite their relatively high in-
cidence.

A new approach for non-invasive prenatal sequencing for a panel of
causative genes for frequent dominant monogenic diseases has been de-
veloped and validated and with early clinical experience. The test can
be performed as early as nine weeks into pregnancy, requires samples
from both parents, and has a turnaround time of two weeks.

Molecular geneticists at the Baylor College of Medicine (Houston,
TX, USA; www.bcm.edu) collected plasma samples from 458 women
from 131 clinics in the USA, Europe, and Asia, of which 422 met their
acceptance criteria, such as minimum fetal DNA fraction or sequence
coverage. Cell-free DNA (cfDNA) extracted from maternal plasma was
barcoded, enriched, and then analyzed by next-generation sequencing
(NGS) for targeted regions. Low-level fetal variants were identified by a
statistical analysis adjusted for NGS read count and fetal fraction. Path-
ogenic or likely pathogenic variants were confirmed by a secondary am-
plicon-based test on cfDNA.

The team reported that more than a third of the women tested had
abnormal prenatal ultrasound findings, and about 10% had a family his-
tory of genetic disease. Also, almost 60% of the women were of ad-
vanced maternal age and almost half the fathers were of advanced pa-
ternal age. Follow-up studies on cases with available outcome results
confirmed 20 true-positive, 127 true-negative, zero false-positive, and
zero-false negative results. The initial clinical study demonstrated that
this non-invasive test can provide valuable molecular information for the
detection of a wide spectrum of dominant monogenic diseases, comple-
menting current screening for aneuploidies or carrier screening for re-
cessive disorders. The screening test is called PreSeek (Baylor Genetics,

Houston, TX, USA; www.baylorgenetics.com) and the test looks for de
novo or paternally-inherited disease-causing variants in 30 genes that
are associated with fairly common diseases that have a combined preva-
lence of about 1 in 600. The study was published on January 28, 2019,
in the journal Nature Medicine.

Image: Blood filled tubes used to preserve and stabilize cell-free DNA
are also used in the PreSeek screening test (Photo courtesy of Streck).

C

Non-Invasive Prenatal 
Sequencing for Multiple Mendelian 
Monogenic Disorders

Dengue Severity Predicted by 
Gene Expression Signature

bout 400 million individuals annually are infected with any of
the four dengue virus (DENV) serotypes and although the ma-
jority of symptomatic individuals present with acute dengue

fever, a fraction, between ~5% to 20% of these patients progress to se-
vere dengue infection.

The greatest risk factor for severe dengue is secondary infection with
a heterologous DENV serotype causing antibody-dependent enhance-
ment (ADE), with variable contribution of aberrant activation of cross-
reactive T cells. However, there are no usable prognostics to accurately
predict which patients will progress to severe dengue.

A team of scientists from Stanford University School of Medicine
(Stanford, CA, USA; https://med.stanford.edu) and their colleagues col-
lected blood samples from individuals presenting to the emergency
room or clinics in Cali, Colombia between March 2016 and June 2017.
A positive dengue IgM antibody and/or NS1 antigen by the SD. BIO-
LINE Dengue Duo combo device test (Standard Diagnostic Inc, Yongin-
si, Republic of South Korea; www.standardia.com) was included in the
enrollment requirements.

To confirm the diagnosis of dengue and differentiate from infection
with the co-circulating arboviruses, Zika virus and chikungunya virus,
serum samples were screened with a qualitative, single-reaction, multi-
plex real-time reverse transcriptase polymerase chain reaction (rRT-PCR)
that detects Zika, chikungunya, and dengue virus RNA. High-through-
put microfluidic qRT-PCR assays (Biomark Microfluidic qPCR Array,
South San Francisco, CA, USA; www.fluidigm.com) was used to quan-
tify the individual transcripts of the signature. he study was published
on January 29, 2019, in the journal Cell Reports.
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he overproduction of the protein clusterin can cause car-
diometabolic syndrome, which is a combination of high blood
pressure, high blood sugar, and extra body fat around the waist

and high cholesterol or triglyceride levels.
Components of the adipose tissue (AT) extracellular matrix (ECM)

are recently discovered contributors to obesity-related cardiometabolic
disease. Increased adipocyte expression of ECM-related clusterin
(apolipoprotein J) in obese versus lean women by microarray has been
identified.

Scientists at the Wexner Medical Center (Columbus, OH, USA; https://
wexnermedical.osu.edu) and their associates validated increased clus-
terin expression in adipocytes from a separate group of 18 lean and 54
obese individuals. The relationship of clusterin gene expression and plas-
ma clusterin with insulin resistance (IR), cardiovascular biomarkers, and
risk of cardiovascular disease (CVD) was then determined. Further inves-
tigations in human cultured cells and in aged LDLR−/− mice prone to
development of obesity-associated complications were performed.

The team reported that subcutaneous AT adipocyte (SAd) clusterin
correlated with IR, multiple cardiovascular disease (CVD) biomarkers,
and CVD risk, independent of traditional risk factors. Circulating human
clusterin exhibited similar associations. In human adipocytes, palmitate
enhanced clusterin secretion, and in human hepatocytes clusterin atten-
uated insulin signaling and apolipoprotein A-I (APOA1) expression and

stimulated hepatic gluconeogenesis. Megalin (LRP2), a clusterin recep-
tor, highly expressed in liver, mediated these effects, which were inhib-
ited by LRP2 small interfering RNA (siRNA). The study was published
in the January 2019 issue of the journal Diabetes Care.

Image: Clusterin can accumulate in juxtanuclear aggregates. Clusterin
is a chaperone protein that is synthesized in response to cellular stress.
It often appears in cells undergoing apoptosis and is linked to an in-
creased risk for heart disease (Photo courtesy of The Company of Bi-
ologists).

T

Protein Linked to Increased
Risk for CVD and Stroke

ene-microbiome interactions are important in etiology and
pathogenesis of inflammatory bowel disease, a chronic inflam-
matory disorder of the gastrointestinal tract consisting of

Crohn’s disease and ulcerative colitis. This latter condition causes long-
lasting inflammation and sores (ulcers) in the innermost lining of the
large intestine (colon) and rectum.

Inflammatory bowel disease (IBD) is a common, chronic disorder of
the gastrointestinal tract. Patients with this disease experience periods of
inflammation alternated by periods of remission. The most common sub-
groups of IBD are Crohn’s disease (CD), ulcerative colitis (UC) and inflam-
matory bowel disease undetermined (IBDU). The inflammation caused by
Crohn’s disease often spreads deep into the layers of affected bowel tissue.

Scientists at the University of Groningen (Groningen, The Nether-
lands; www.rug.nl) and their colleagues collected fecal samples, peripher-
al blood and extensive phenotype data from 291 patients with inflamma-
tory bowel disease comprising 171 patients with CD, 104 patients with

UC and 16 patients with IBDU and 476 healthy controls. For each partic-
ipant, peripheral blood samples stored in EDTA tubes were available.

DNA extraction was performed using the Autopure LS with Pure-
gene chemistry (Qiagen NV, Venlo, Netherlands; www.qiagen.com).
Sample preparation was done by using Illumina Nextera prep kit (Illu-
mina, San Diego, CA, USA; www.ilumina.com) and enrichment of the
exonic sequences was performed by hybrid capture using Illumina rap-
id Capture Enrichment (37 mb target). The gut microbiome composi-
tion of stool samples was determined using tag-sequencing of the 16S
rRNA gene. Fecal DNA was isolated by making aliquots and for the iso-
lation of microbial DNA the Qiagen AllPrep DNA/RNA Mini Kit was
used. Illumina MiSeq paired-end sequencing of the V4 region of the 16S
rRNA gene was performed. The association between the SLC39A8
[Thr]391 risk allele and gut microbiome composition in patients with in-
flammatory bowel disease and healthy controls was inferred. The study
was published on January 31, 2019, in the journal PLOS ONE.

G
Gene Missense Variant Associated With Crohn’s Disease
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rapid diagnostic device has been developed to detect and iden-
tify the source of an infection in less than one hour. The propri-
etary DNA-based technology has the potential to revolutionize

infection control by providing a POC, inexpensive, rapid diagnosis of
pathogens in humans, animals and agriculture. The C-AST assay
(GeneCapture, Huntsville, AL, USA; www.genecapture.com) is being
developed in tandem with the CAPTURE pathogen identification assay,
which stands for confirm active pathogens through an amplified RNA
expression platform. The CAPTURE assay identifies bacterial or fungal
pathogens’ RNA in liquid samples, including blood, urine, saliva, and
other types, with a “universal fluorescent marker,” applying the firm’s
proprietary array using a machine-learning algorithm.

Earlier this month, GeneCapture scientists presented data collected
from the functioning prototype system for its collaborators at the Uni-
versity of Alabama (Huntsville, AL, USA; www.uah.edu). They tested
four antibiotics: ampicillin (AMP), amoxicillin/clavulanate (AMC),
trimethoprim/sulfamethoxazole (SXT), and ciprofloxacin (CIP), against
the nine pathogens responsible for most UTI cases. The group organisms
include strains of species like Escherichia coli, Klebsiella pneumoniae,
Proteus mirabilis, and Staphylococcus aureus.

The scientists initially evaluated 70 runs comparing 181 drug expo-
sures to no-drug controls. They then evaluated 25 subsequent assays
against culture results, focusing on AMP, AMC, SXT, and CIP, with most
being tested in duplicate or triplicate. The group did not encounter false
resistances or false sensitivities using the drugs. They also emphasized
that the C-AST assay performed identically to culture results but in a
much shorter period of time. The C-AST assay can test the effectiveness
of various antibiotics against pathogens in between 5 and 75 minutes.

Image: Dr. Krishnan Chittur, PhD, chief technology officer and co-
founder of GeneCapture, holds the prototype of the rapid infection test
cartridge (Photo courtesy of GeneCapture).

A

Assay Targets Antibiotic Resistance
with Pathogen Identification

Leukemia Prematurely 
Ages Bone Marrow Cells

cute myeloid leukemia (AML) is a cancer of the myeloid line of
blood cells, characterized by the rapid growth of abnormal cells
that build up in the bone marrow and blood and interfere with

normal blood cells.
AML is an age-related disease that is highly dependent on the bone

marrow microenvironment. With increasing age, tissues accumulate
senescent cells, characterized by an irreversible arrest of cell prolifera-
tion and the secretion of a set of pro-inflammatory cytokines,
chemokines and growth factors, collectively known as the senescence-
associated secretory phenotype (SASP).

A large team of scientists led by those at the University of East An-
glia (Norwich, UK; www.uea.ac.uk) identified the mechanism by which
the process of premature aging occurs in the bone marrow of leukemia
patients and highlights the potential impact this could have on future
treatments. They reported that the bone marrow stromal cell senes-
cence is driven by p16INK4a expression. The p16INK4a-expressing
senescent stromal cells then feedback to promote AML blast survival
and proliferation via the SASP. Importantly, selective elimination of
p16INK4a-positive senescent bone marrow stromal cells in vivo im-
proved the survival of mice with leukemia.

The team next found that the leukemia-driven senescent tumor mi-
croenvironment is caused by AML-induced NOX2-derived superoxide.
NADPH oxidase (NOX2) is an enzyme usually involved in the body’s re-
sponse to infection, was shown to be present in AML cells, and this was
found to be responsible for creating the aging conditions. The team es-
tablished that the NOX2 enzyme generates superoxide, which drives
the aging process. Finally, using the p16-3MR mouse model, they
showed that by targeting NOX2, they reduced BM stromal cell senes-
cence and consequently reduced AML proliferation. The data identifies
leukemia generated NOX2 derived superoxide as a driver of pro-tumoral
p16INK4a-dependent senescence in bone marrow stromal cells. The
study was published on January 31, 2019, in the journal Blood.
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breakthrough in the use of graphene as a plasmon resonator for
ultrasensitive infrared spectroscopy should enable development of
new biosensors for detection of diseases at the molecular level.

Graphene is a form of carbon consisting of a single layer of carbon
atoms arranged in a hexagonal lattice. It is a semimetal with small over-
lap between the valence and the conduction bands. As such, it can be
considered as an indefinitely large aromatic molecule, the ultimate case
of the family of flat polycyclic aromatic hydrocarbons. Graphene is the ba-
sic structural element of many other forms of carbon, such as graphite,
charcoal, carbon nanotubes and fullerenes. Graphene has many uncom-
mon properties such as being the strongest material ever tested while
conducting heat and electricity efficiently and being nearly transparent.

Graphene’s remarkable single atom thickness minimizes its efficiency
to interact with light that is shined through it. Since light absorption and
conversion to local electric fields is essential for detecting small amounts
of molecules, this has prevented significant use of graphene as a basis for
diagnostic devices.

Investigators at the University of Minnesota (Minneapolis/St. Paul,
USA; www.umn.edu) have now combined graphene with nano-sized
metal ribbons of gold. Using sticky tape and a high-tech nanofabrication
technique called “template stripping,” they created an ultra-flat base lay-
er surface for graphene that made the material suitable for use as an
acoustic plasmon resonator.

Plasmon resonance is a phenomenon that occurs when light is reflect-
ed off thin metal films, which may be used to measure interaction of bio-
molecules on the surface. An electron charge density wave arises at the
surface of the film when light is reflected at the film under specific con-
ditions. A fraction of the light energy incident at a defined angle can in-
teract with the delocalized electrons in the metal film (plasmon) thus re-
ducing the reflected light intensity. The angle of incidence at which this
occurs is influenced by the refractive index close to the backside of the
metal film, to which target molecules are immobilized. If ligands in a mo-
bile phase running along a flow cell bind to the surface molecules, the lo-
cal refractive index changes in proportion to the mass being immobilized.
This can be monitored in real time by detecting changes in the intensity
of the reflected light.

The investigators reported that graphene-based acoustic plasmons al-
lowed ultrasensitive measurements of absorption bands and surface
phonon modes in ångström-thick protein and SiO2 layers, respectively.
The acoustic plasmon resonator platform was scalable and could harness
the ultimate level of light–matter interactions at nearly 94% efficiency for
potential applications including spectroscopy, sensing, metasurfaces, and
optoelectronics. When protein molecules were inserted between the
graphene and metal ribbons, enough energy was harnessed to view sin-

gle layers of protein molecules.
“In order to detect and treat many diseases we need to detect protein

molecules at very small amounts and understand their structure,” said
senior author Dr. Sang-Hyun Oh, professor of electrical and computer en-
gineering at the University of Minnesota. “Currently, there are many
technical challenges with that process. We hope that our device using
graphene and a unique manufacturing process will provide the funda-
mental research that can help overcome those challenges. Our comput-
er simulations showed that this novel approach would work, but we
were still a little surprised when we achieved the 94% percent light ab-
sorption in real devices. Realizing an ideal from a computer simulation
has so many challenges. Everything has to be so high quality and atomi-
cally flat. The fact that we could obtain such good agreement between
theory and experiment was quite surprising and exciting.”

This work was detailed in the February 11, 2019, online edition of
the journal Nature Nanotechnology.

Image: Researchers combined graphene with nano-sized metal ribbons
of gold to create an ultrasensitive biosensor that could help detect a va-
riety of diseases in humans and animals (Photo courtesy of Oh Group,
University of Minnesota).

A
Researchers Lay Groundwork for Graphene-Based Diagnostic Devices
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adial probe endobronchial ultrasound (EBUS) is a minimally in-
vasive procedure that improves localization of peripheral pul-
monary lesions. Cytology samples of the suspect lesion site col-

lected by radial EBUS bronchoscopy provides good diagnostic sensitivi-
ty estimated at 73%, whereas histology does not definitely diagnose ma-
lignancy in approximately 20% cases.

The demand is increasing on molecular and sequencing technology
to adapt with limited amounts of fixed tumor tissue, which are becom-
ing the most commonly used samples for diagnostic and molecular
pathology. However, fixed tumor tissue may not be optimal in all set-
tings or for all downstream analyses.

Biomedical scientists from the Royal Melbourne Institute of Technol-
ogy University (Melbourne, Australia; www.rmit.edu.au) and their med-
ical colleagues obtained EBUS bronchoscopy brushings were obtained
from 28 patients enrolled at the Royal Melbourne Hospital (Melbourne,
Australia; www.thermh.org.au). The male-to-female ratio was 8:7 for
the malignant specimens and 7:6 for the benign specimens. Median age
for the malignant cohort was 73.7 ± 10.8 years and the median age for
the benign cohort was 62.8 ± 12
years. The final pathology-based di-
agnosis was reported after an exami-
nation of additional bronchoscopy
specimens and included 10 cases of
adenocarcinoma, and five of squa-
mous cell carcinoma (SCC).

The TruSight Tumor 15 panel (Illu-
mina, San Diego, CA; www.illumina.
com) was used to screen rapid on-
sight evaluation-confirmed malignant
EBUS bronchial brushings for somatic
tumor variants in 15 commonly mu-
tated genes (AKT1, GNA11, NRAS,
BRAF, GNAQ, PDGFRA, EGFR, KIT,
PIK3CA, ERBB2, KRAS, RET, FOXL2,
MET, and TP53. Matching formalin-
fixed paraffin embedded (FFPE) blocks
were prepared from the same resected
site in which the frozen tumor biop-
sies were collected, and sections of 5
μm thickness were prepared for pro-
grammed death-ligand 1 (PD-L1) im-
munohistochemical staining. They
used quantitative real-time (RT-qPCR)
to screen the specimens for biomark-
ers that could have diagnostic utility.

The team identified a novel mo-
lecular marker to detect the presence
of malignant cells in radial endo-
bronchial ultrasound bronchial
brushings from 15 non-small-cell
lung carcinoma (NSCLC) and 13 be-
nign nodules by RT-qPCR. The
MMP9:TIMP3 transcript ratio was
significantly increased in NSCLC and
using receiver operating characteris-
tic curve analysis accurately discrim-

inated malignant and benign bronchoscopy specimens. 
A second archive of 40 snap-frozen squamous cell carcinoma and 20

biopsies with matching formalin-fixed, paraffin-embedded slides were
used to compare PD-L1 status by immunohistochemistry and RT-qPCR.
The biopsy cohort confirmed that the MMP-9:TIMP3 ratio was predic-
tive of malignancy and demonstrated that PD-L1 transcript expression
was concordant with PD-L1 tumor cell membrane staining in NSCL.

Steven Bozinovski, PhD, an associate professor of clinical science and
a study author, said, “We identified the MMP9:TIMP3 transcription ra-
tio that we described in the study as a biomarker of the presence of ma-
lignant cells. We also wanted to know whether we could take the ap-
proach a step further and measure PD-L1 levels and ascertain how the
new approach performed relative to FDA-approved immunohistochem-
istry assays. That gave us a streamlined, rapid approach to achieving
both goals: identifying PD- L1 levels to guide managing immune check-
point inhibitors and simultaneously determining the presence of lung
cancer cells.” The study was published in the March 2019 issue of The
Journal of Molecular Diagnostics.

R

Endobronchial Ultrasound More Reliable 
Than Histology for Cancer Diagnoses
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arly cancer diagnosis might improve sur-
vival rates. As circulating tumor DNA
(ctDNA) carries cancer-specific modifi-

cations, it has great potential as a noninvasive bio-
marker for detection of incipient tumors.

A recent study describes another potential
breakthrough by analyzing cell-free DNA (cfD-
NA) to identify imbalances in genome-wide
copy number alterations (CNA) as a means of
screening healthy individuals for cancers. Identi-
fying tumors at early stages would offer the pos-
sibility of improved survival rates.

A team of Belgian and Dutch investigators
led by those at the University Hospitals Leuven
(Leuven, Belgium; www.uzleuven.be) devel-
oped a unique genomic profiling method for
cfDNA called The Genomic Imbalance Profiling
from cfDNA SEQuencing (GIPseq) method. The
team collected cfDNA samples from 1,002 eld-
erly Belgian patients with no prior history of can-
cer, and they used GIPseq to look for chromoso-
mal aberrations that suggested the presence of a
malignancy. Six-month clinical analyses took
place in cases where aberrations were found,

with investigators cataloguing any CNAs pres-
ent in cfDNA to create a “map” of aberrations
found in this aging population.

The scientists reported that in 3% of partici-
pants chromosomal imbalances were detected.
Follow-up analyses, including whole-body MRI
screening, confirmed the presence of five hema-
tologic malignancies: one Hodgkin lymphoma
(HL), stage II; three non-HL (type chronic lym-
phocytic leukemia, Rai I–Binet A; type small lym-
phocytic lymphoma (SLL), stage III; type mu-
cosa-associated lymphoid tissue, stage I) and one
myelodysplastic syndrome with excess blasts,
stage II. The CNAs detected in cfDNA were tu-
mor-specific. Furthermore, one case was identi-
fied with monoclonal B-cell lymphocytosis, a po-
tential precursor of B-cell malignancy. In 24 addi-
tional individuals, CNAs were identified but no
cancer diagnosis was made. For nine of them,
the aberrant cfDNA profile originated from pe-
ripheral blood cells. For 15 others the origin of
aberrations in cfDNA remains undetermined.

The authors concluded that their results illus-
trated the GIPseq’s effectiveness in detecting in-

cipient hematologic malignancies and clonal
mosaicism with unknown clinical significance in
healthy patients. They demonstrated that cfD-
NA screening detects CNAs, which are not only
derived from peripheral blood, but even more
from other tissues. Since the clinical relevance of
clonal mosaics in other tissues remains un-
known, long-term follow-up is warranted. The
study was published January 1, 2019, in the
journal Annals of Oncology.

Image: A blood smear of a patient with mono-
clonal B-cell lymphocytosis. The two atypical
lymphocytes are mature with a small rim of
basophilic cytoplasm and clumped or cracked
chromatin (Photo courtesy of Elizabeth
Courville, MD).

E

Circulating Plasma DNA Potentially 
Identifies Incipient Tumors

survey of thousands of advanced cancers suggests a way to
identify those most likely to respond to groundbreaking thera-
pies that unleash an immune response against tumors, but the

results highlight how difficult it will be to translate such an approach in-
to a reliable clinical test.

Medical scientists have long sought a way to select the people, gen-
erally a minority of patients, who are most likely to respond to im-
munotherapies and to spare others from the treatments’ side effects,
which can include kidney failure and lung problems. However, the im-
mune system is complicated, and it has proved difficult to determine
what makes one tumor vulnerable to treatment but allows another to
escape unscathed.

A large team of scientists working with the Memorial Sloan Kettering
Cancer Center (New York, NY, USA; www.mskcc.org) analyzed DNA se-
quence data for advanced cancers from more than 1,600 people who had

been treated with immunotherapies called checkpoint inhibitors (ICI).
The team also analyzed the sequences of advanced cancers from more
than 5,300 people who had not been treated with checkpoint inhibitors.
The study looked at ten different kinds of cancer, including melanoma
and breast cancer. Findings in selected cancer types suggest that tumor
mutational burden (TMB) may predict clinical response to ICI.

In most of those cancers, the team found that a higher number of mu-
tations were associated with a better chance of responding to checkpoint
inhibitors. This finding matches the results of other preliminary studies
reported in recent years. The current study was the first to find improved
survival in such a wide range of cancers, and in a population of people,
who had received a variety of previous treatments. The data also showed
that the number of mutations that predicted a good response to im-
munotherapy varied from one type of cancer to another. The study was
published on January 14, 2019, in the journal Nature Genetics.

A
Tumor Mutational Load Predicts Survival Post-Immunotherapy
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Barcelona hosted the 23rd EuroMedLab Congress, the most impor-
tant scientific event for Laboratory Medicine in Europe, from May 19

to 23 at the CCIB (International Convention Center of Barcelona).
Dedicated to the late IFCC president Prof Howard Morris, organized

by the International Federation of Clinical Chemistry and Laboratory
Medicine (IFCC), the European Federation of Clinical Chemistry and
Laboratory Medicine (EFLM) and the Spanish Society of Laboratory
Medicine (SEQCML), this biennial meeting was an opportunity to show
the latest advances in research and clinical science in the various areas
of Laboratory Medicine.

With 1,563 communications received from 83 different countries, the
communications record from previous editions has been broken, with
notable contributions from Spanish professionals, given that one in three
communications were sent by professionals from our country.

More than 100 speakers from
numerous countries around the
world participated, including 33
Spaniards, with a very high scien-
tific level addressing current issues
in the different disciplines of Labo-
ratory Medicine, such as clinical
biochemistry, hematology, microbi-
ology, immunology, and molecular
biology.

The total number of attendees
exceeded 6,000 professionals, in-
cluding congress registrants and
visitors to the commercial exhibi-
tion, which is a new record com-
pared to previous editions.

Likewise, the Congress includ-
ed more than 70 scientific activities
distributed over four plenary ses-
sions, in addition to 20 sympo-
siums, seven monographic ses-
sions, 40 educational workshops,
and an inaugural conference dur-
ing which Dr. Manuel Serrano,
leader of the Laboratory of Cellular
Plasticity and Disease of the IRB
Barcelona, addressed advances in
understanding of the mechanisms
of aging and senescent cells and
their possible clinical applications,
with the lecture entitled Recent
Progress on the Mechanisms of
Aging and its Medical Applications.

In addition, among the topics
covered during the five days of the
Congress were epigenetics applied
to cancer, the microbiome, big data
and information security, CRISPR,
diabetes, kidney, liver and thyroid
diseases, sepsis, in vitro fertiliza-
tion, cerebrovascular and cardiac
disease, personalized immunosup-
pression, congenital metabolic er-
rors, non-invasive prenatal tests
through the analysis of circulating
fetal DNA, and dyslipidemia. Like-
wise, there was time to discuss is-
sues related to professional and or-
ganizational development, quality
in the clinical laboratory based on
the 20-year experience of the
Spanish Society of Laboratory

Successful Celebration of 
23rd EuroMedLab at Barcelona
Rich scientific content, high attendance and local 
attractions contribute to a memorable gathering

Edited by Katherina Psarra MSc, PhD
IFCC members may send news to: Katherina Psarra, MSc, PhD, Dept of Immunology – Histocompatibility,
Evangelismos Hospital, Ipsilantou 45-47, Athens 10676, Greece; Email: enews@ifcc.org NEWS

EuroMedLab presidents from left to right: Dr. Gouget, Paris 2015; Dr. Haliassos,
Athens 2017; Dr. Caballé, Barcelona 2019; and Dr. Lackner, Munich 2021
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Editorial

I t was with a heavy heart that we all approached Barcelona for Eu-
roMedLab 2019. We were all thinking of the untimely loss of our pres-

ident Prof. Howard Morris, who would surely brighten the opening cer-
emony and all the congress with his pleasing, charming smile and his
imposing personality.

These thoughts were certainly flowing in the air throughout the Con-
gress. His beloved wife Dr. Helen Martin welcomed all of us in the open-
ing ceremony. It was a time of strong emotions. Our hosts, the Spanish
Society of Laboratory Medicine (SEQCML) succeeded in overcoming

these thoughts and feelings by generously offering their great hospital-
ity, the interesting up-to-date successful events that they had organized
for us, surrounded by the atmosphere of the wonderful city of
Barcelona. You will learn a lot more about the Congress from their arti-
cle in this IFCC corner pages. A past president, a very well known per-
son in IFCC, Prof René Dybkaer passed away these last days as well.
Read his biography, his obituary, so you can be inspired about the fu-
ture of the profession. The vibrant life of many more events with the
IFCC auspices can be reached through this issue.

Warm regards, Au revoir 
Katherina Psarra, IFCC eNews Editor

News from the World of the International 
Federation of Clinical Chemistry and Laboratory Medicine

Visit www.ifcc.org for more informationNEWS
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SCL Healthcare

SCL Healthcare Central Laboratory is Korea’s first laboratory dedicated
to clinical studies for the pharmaceutical sector and constitutes the

country's leading Central Laboratory service with technology accumulated
for over 20 years.

Central Laboratory Service for Clinical Trials 
Experience: Korea’s first Central Laboratory dedicated to clinical studies,
established in 2006. Over 300 cases of clinical studies (phase I~IV) for
vaccines and new drugs for various diseases including cancer, diabetes,
cardiovascular diseases and others. Experience with multinational and
multicenter clinical studies.

Project Management: Central Laboratory puts unmatched resources,
knowledge and experience in laboratory management to work for the client on
each clinical trial study. We provide experienced project management staff to
support the high test level of quality. National and international communica-
tions; Clinical trials knowledge resources; Risk management focus with a cus-
tomer service; Support for kits; Study data management; Quality assurance.

Companion Biomarker Center
Establishment of various companion biomarker analysis platforms and devel-
opment of higher value-added products. Analytical techniques for diagnosis
and prognosis of human diseases. Clinical verification and data construction
of various Biomarkers for clinical trials. Construction of medical big data in

line with bioinformatics-based personal genetic information.  Development of
analytical platforms for clinical verification of health-oriented foods.

Bio-Logistics
SCL Healthcare Bio-Logistics couriers are experts in supplying clinical tri-
al supplies, human and animal specimens, and investigational products to
investigator sites based on our extensive SOPs and experience.

Seoul Clinical Laboratories (SCL), a clinical diagnostic laboratory found-
ed in 1983, is the first referral laboratory in Korea to receive accreditation
from the CAP (College of American Pathologists). Our expertise and relia-
bility as an inspection agency for CAP, a world-class quality assurance in-
stitution, have been certified for 20 years. In addition, we are continuously
improving the quality of laboratory by participating in various prominent ex-
ternal domestic and international quality assurance programs.

By endeavoring to fulfill its core values, ‘Quality, Service and Re-
search’, SCL has developed into Korea's largest nationwide laboratory
with the best reputation in the reference laboratory field. SCL provides a
wide variety of specialized laboratory assays and cutting edge research
tests to over 4,500 medical institutions nationwide. SCL intends to in-
crease its presence as the world class reference laboratory by providing
precise test results and high quality customer-oriented services to medical
practitioners across the world, as well as in Korea.

Lab Divisions
Diagnostic Laboratory Services / Molecular Diagnosis / Functional Medi-
cine / Diagnostic Pathology / Special Chemistry

Research & Business Development Division
1) SCL Research Center: Genome Research; Method Development and
Validation, Molecular Diagnostics, Immunodiagnostics; Research and Test
Development for Special Test (by LC-MS/MS), DTC
2) SCL R&D Innovation Center. Bio Bank (Biospecimen Collection/Pro-
cessing/Storage), Clinical Trials for Medical Device; National Project Man-
agement and Coordination, Research Administration.

IFCC Welcomes New Corporate Members 

Nittobo Medical Co., Ltd

S ince its inception in August 1987, Nittobo Medical Co., Ltd. has en-
gaged in product development in association with customers in both

the medical business and specialty chemicals business fields thriving to
provide reliable products that are essential to daily life and medical treat-
ment. 

Our Medical Division is engaged mainly in the development, manufac-
ture and sale of in vitro diagnostics in the fields of immunology, biochem-
istry and haematology. Especially in the field of immunology, our in vitro
diagnostics reagents are widely accepted by clinical laboratories world-
wide as well as in Japan. In addition, as “Nittobo of immunology”, we con-
tinue to make efforts on the stable supply of medicines and anti-serum for
in vitro diagnostics, and to meet the needs of clinical testing and medical
fields on the frontline as well. Since our subsidiary, Nittobo America Inc.,
is a global major producer of goat anti-sera, we could establish a consis-
tent system in the field of in vitro immunoassay reagents from raw mate-
rial procurement to commercialization. We offer a rich product line-up un-
der the “N-assay” brand to meet the needs of the medical practitioners

such as CRP, IgG, IgA, IgM, C3, C4, Urinary albumin, PreALB, RBP, etc.
Further, we have developed a new ELISA kit for bone resorption marker
"TRAP-5b (TRACP-5b)”, which is used as a supplementary indicator for
treatment of metabolic bone disease such as osteoporosis.

Specialty Chemicals, another division of Nittobo Medical, has propri-
etary cationic polymer technologies. Working together with this “polymer
specialist”, we have been actively involved in unconventional, epoch-mak-
ing product development, and have succeeded in the commercialization of
a novel pre-treatment kit “rapid BACpro®” for MS (mass spectrometry)
identification of pathogens in blood for diagnosis of sepsis. The commer-
cialization of “rapid BACpro®” through collaboration that transcended divi-
sional boundaries became a touchstone indicating the new possibilities of
Nittobo Medical going forward.

Nittobo Medical’s innovative products are coming out from “Fukuyama
Enterprise Center”, the base of the Nitto Boseki Group located in Koriya-
ma. It is conducting the research and development of the Medical Division
as the “MD Core Research Lab”. Furthermore, we established another re-
search institute “Ni-Tech” in Kawasaki, in order to strengthen a new inno-
vative technology development. Those two R&D laboratories are giving
rise to numerous innovative products.

We are deeply grateful that IFCC welcomed us. As a corporate mem-
ber of IFCC, Nittobo Medical will contribute to the IFCC activities through
scientific knowledge and experience we accumulated in the past.



Medicine, point-of-care-testing, professional development for young sci-
entists, and aspects of regulation from new legislation at the European
level.

For its part, and as part of the Congress activity, the Spanish Socie-
ty of Laboratory Medicine also carried out two satellite symposiums in
advance. The first one was on Quality and Laboratory Medicine, and
more specifically on the updating of the Biological Variation data table
and its use to ensure the clinical usefulness of laboratory results. The
second one focused on standardization in the hematology laboratory
and shared the challenges facing the clinical laboratory in detecting
these diseases in an increasingly globalized world, highlighting the im-
portance of consensus on the values analyzed and the need to use op-
tical means to detect some pathologies.

During the Congress there was also a large commercial exhibition
where 42 in vitro diagnostic companies presented their latest develop-
ments related to Laboratory Medicine. Congress attendees had the op-
portunity to interact with their colleagues and professionals from other
countries.

In addition, coinciding with the Congress, numerous meetings of the
various working groups of the societies organizing the Congress were
held, with a high participation of professionals.

Both the scientific program and the activities presented, and the high
level of participation, offer good proof of the success of the celebration
of the 23rd EuroMedLab Congress in Barcelona.

This success has been possible thanks to the effort, work, and en-
thusiasm of many professionals of the SEQCML who for more than two
years have participated in both the organizational and scientific parts of
the Congress.

"We must be proud that at the international level they have trusted

us to carry out this Congress, 16 years after the only time it had been
held in Spain. Precisely because of this, it has been a great challenge
and responsibility to carry it out impeccably, taking care of each and
every detail at a scientific and organizational level," concluded Dr. 
Imma Caballé, president of the Congress and the SEQCML.

Successful Celebration of 23rd EuroMedLab at Barcelona
Cont’d from page 59

Asuccessful session for Young
Scientists in Laboratory Medi-

cine, took place in Egypt at the Annu-
al International Conference of The
Chemical Pathology Department,
Medical Research Institute - Alexan-
dria University, in collaboration with
The African Federation of Clinical
Chemistry (AFCC).  The conference
was held on the 22nd and 23rd of
February 2019, in the charming
Mediterranean city of Alexandria,
with participation of many interna-
tional speakers including many emi-
nent IFCC members. The Young Sci-
entists session in the conference
had the title of  Exchanging Young
Scientists Experience Session “Op-
portunities and Challenges”

Presenting, IFCC: Task Force
Young Scientists (TF-YS) mission,
role, objectives, activities and a-
chievements to young researchers
and lab professionals. Egyptian researchers’ community has been invit-
ed to gain benefits of IFCC TF-YS educational webinars, workshops ad-
dressed to YS, and to get use of the networking and communication
project “Lab Surfing”, as well as to actively participate in the surveys.
Attendees got adequate information about IFCC eAcademy, the IFCC
Research Guide publication and also Professional Exchange Pro-
grammes (PEP). They have been also briefed about a group of re-
search projects planned in collaboration with The IFCC and AFCC,
where youth’s active input and participation are encouraged.

The young-targeted session aimed to reveal different horizons for re-
search opportunities to YS, through a presentation covering information

on the mobility grants in the framework of the EU. The session has pro-
vided real live experiences of young scientists with various research
programs (DAAD German program, Newton Mosharafa British pro-
gram, and Joint Mission Egyptian program), communicating successful
research proposals and describing challenges and ways to overcome.
It was ended finally by a competition quiz targeting various aspects of
quality lab management.

This first of Young Scientists session in the region had a feedback
very encouraging for repeated similar ones, aiming to fulfill YS needs
and interests and to provide a link for young scientists with the IFCC, as
a core objective of the IFCC TF-YS.

IFCC Young Scientists Session Held in Alexandria, Egypt
Ramy Assaad Khalil; Lecturer (MD/PhD) of Chemical Pathology; Alexandria University, Corresponding Member  IFCC C-MHBLM, IFCC TF-YS

Photo: Speakers and participants
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I FCC has lost its second President in just a matter of days. Prof René
Dybkaer from Copenhagen, Denmark passed away on 29th April

2019 at the age of 93y. Prof Dybkaer was IFCC President from 1979
until 1984 having been Vice President from 1973.

Prof Dybkaer was a medical graduate from the University of Copen-
hagen who chose to specialize in Laboratory Medicine, both medical
microbiology and Clinical Chemistry. He held several appointments at
hospitals in Copenhagen, including the one of Head of the Department
of Clinical Chemistry at Frederiksberg Hospital from 1977 until 1996.
From 1997, at the age of 70y, he became head of a department dedi-
cated to laboratory standardization at the Kommunehospitalet in
Copenhagen and that gives us an insight to his greatest contribution to
our profession.

More than 50 years ago Prof Dybkaer appreciated the need for inter-
national collaboration to achieve harmonization in Laboratory Medicine
in the interests of patient safety. In particular, he noted inconsistency
and confusion in the way that laboratory test results were reported to
doctors. This led him in 1960, together with Kjeld Jørgensen, to estab-
lish the basis for a logical system of terminology for laboratory tests and

their results. Since then his formative
system of terminology has been adopted
internationally, under the auspices of the
International Union of Pure and Applied
Chemistry (IUPAC). Prof Dybkaer was
the primary author of the ‘IUPAC Silver
Book’ entitled ‘A Compendium of Termi-
nology and Nomenclature of Properties
in Clinical Laboratory Sciences’. This de-
finitive work was revised, updated and re-
published in 2017.

Prof Dybkaer’s interest in terminology extended into wider areas
of metrology, the science of measurement, which he applied to sev-
eral aspects of Laboratory Medicine. He became established as the
leading international expert and worked with many global organiza-
tions including IUPAC, the International Standards Organization
(ISO), the World Health Organization (WHO) and the International
Bureau of Weights and Measures (BIPM). He was a skilful committee
member and chair applying logic and good humour to achieve con-

sensus from deep discussions on
difficult topics.

In 2004 Prof Dybkaer became a
Doctor of Science in Medicine at the
University of Copenhagen, submit-
ting a thesis entitled ‘An Ontology on
Property for Physical, Chemical and
Biological Systems’. Such is the re-
pute of this work that it merits it own
pages in the IUPAC website. https://
ontology.iupac.org  

As Vice President and President
Prof Dykaer helped to introduce
metrology to IFCC and this endures
through the Scientific Division Com-
mittee for Nomenclature, Properties
and Units (C-NPU) and the active in-
volvement of IFCC as a founding
member of the Joint Committee for
Traceability in Laboratory Medicine
(JCTLM). He led the introduction of
Corporate Members into IFCC and
hosted the first IFCC General Confer-
ence in Copenhagen. He also applied
his clarity of thinking and organiza-
tional skills to prepare the IFCC Arti-
cles and to introduce congress guide-
lines and IFCC archives.

Prof Dybkaer received numerous
international awards for his ground-
breaking work, including the IFCC
Henry Wishinsky Distinguished Inter-
national Service Award in 1993. He
received these awards with charac-
teristic modesty and grace. 

Away from Laboratory Medicine
Prof Dybkaer was a talented jazz
clarinetist and a meticulous collector
and archivist of postage stamps. He
has the honour of being IFCC’s first,
and perhaps only, Olympian repre-
senting Denmark in fencing at the
1948 and 1952 Olympic Games.

With the death of Prof Dybkaer the
world of Laboratory Medicine has lost
a true visionary and a man of great in-
tellect. His legacy can be seen every
day in the millions of laboratory test
results that are reported according to
the convention that he introduced.

Prof. René Dybkaer: A Man of Vision and Great Intellect
By Dr. Graham Beastall, IFCC Past President

IN MEMORIAM
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STBC 2019: Advancing Lab 
Medicine in Disruptive Times

Prof Taïeb Messaoud, President STBC, Prof A Hedhili, AFCB-EB
Reg. Representative, and Dr Bernard Gouget, President-Healthcare

Division Committee-Comité Français d’accréditation (Cofrac); 
Chair, IFCC-Committee on Mobile Health and Bioengineering 

in Laboratory Medicine (C-MHBLM)

T he Royal Hotel and Convention center hosted the Société Tunisi-
enne de Biologie Clinique (STBC) 2019 national congress at the

Hammamet’s Yasmine district. This place, well-kept secret, is a haven
of tranquility, reflecting the Tunisian culture in a peaceful, uncluttered
fashion. 

Just arriving, luckily enough we got fresh lemonade from Tunisian-
grown lemons, courtesy of the friendly organizers, before satisfying our
thirst of knowledge attending the 33rd National Days of Medical Biolo-
gy (XXXIII Journées Nationales de Biologie Clinique (JNBC)), organ-
ized under the auspices of Madame Sonia Ben Cheikh, Minister of Pub-
lic Health. The three days meeting gathered 800 participants and 15
IVD distributors providing an environment in which experts coming from
Tunisia and abroad shared the most recent breakthroughs in medical di-
agnostic in a highly focused atmosphere.

With a deep sorrow, Prof A. Hedhili, paid a vibrant tribute to the work
of the IFCC President who dramatically passed away mid-April 2019
during the opening ceremony. Howard Morris was always a dynamic
President, totally oriented toward the future of IFCC and very attentive
to the Arab world which is at a critical juncture, with ambitious econom-
ic, social and health reforms bringing great promise to the region. 

During the last IFCC-EB meeting, held last February 2019 at the
Medina Hammamet center, he inspired discussions to unlock the cre-
ativity of the STBC, the Arab federation and young fellows to accelerate
the progress toward an innovation-driven scientific model in order to
create productive and widespread opportunities of collaborations to
broaden new horizons and realize their potential of expertise within
IFCC. Everyone will also remember him for his contagious laugh, his
generosity in praise and concerns. Howard’s spirit was present and his
memory was persistent to a very extraordinary degree during the whole
congress. 

JNBC 2019 welcomed international speakers from France, Italy,
Turkey. The XI pre-course on molecular biology is a now a tradition. It
was devoted to PCR-RFLP typing and DNA sequencing. On the first
day, three workshops were organized on quality control on hemostasis
chaired by Prof N Kaabachi and Brahim Nsiri; Prof Joseph Henny pre-
sented the recommended protocols for establishing reference values,
and Prof Tarek Barhoumi and Nabil Saklu on the data analysis with
SPSS software. 

For the first time, an IFCC TF-YS workshop on innovation in pre-an-
alytical phase and advances in analytical and post analytical phases
was planned with the collaboration of Prof Pradeep Kumar Dabla,
Maulana Azad Medical college, Delhi (IN) and chaired by Prof Manel
Chaabane, Faculty Pharmacy Monastir. 

The inaugural conference on Thrombopathia and Constitutional
thrombocytopenia was delivered by Prof Remi Favier (CHU Trousseau,
APHP, FR), the second plenary lecture by Prof Jean-Jacques Boffa
(CHU Tenon, APHP, FR) on Diabetic kidney disease and the third by
Prof Marc Delpech (CHU Cochin, APHP, FR) on diagnosis and treat-
ment of hereditary or genetic diseases.

During two days, paralell sessions topics included: hemostasis and
pregnancy, parasitosis and mycosis in ophthalmology; resistance to an-
tibiotics, food allergies, new biomarkers, drug addictions. A debate on
the new nomenclature, protection of personal data, privacy protection
and GDPR compliance took place in presence of F. Blanchecotte, Pres-
ident, Union of private French Biologists (SDB).

Awards were delivered to the following scientists: Haouami Yosra re-
ceived the “Abderraouf Mebazaa Award  2019” for the study  of cytokine
and transcriptional biomarkers during renal allograft. A fundamental re-
search in clinical biology best poster was given to Moslah Bilel for the
comparison of two metabolomic approaches to estimate community
drug abuse. Ben Dhaou Khouloud received the first best poster in med-
ical biology for the evaluation of carbapenemase detection tests and the

second best poster to Mahdi Abdelkarim for the use of exopolysaccha-
rides issus from probiotics to overcome antibiotic resistance

The 2019 program reflected a shortlist of some of the new develop-
ments in Laboratory Medicine, and gave us a glimpse into its future
evolution. It is always a challenge to perceive which tests or techniques
will have the biggest potential to be used in everyday laboratory prac-
tices. Free from their professional activities at the hospital or at their
private laboratory, the Tunisian specialists of Lab Medicine were able
to prioritize their own learning and to absorb the most recent informa-
tion which they may later bring home to their colleagues. Peer-to-peer
interactions and interactions with thought leaders from the Internation-
al Francophony Federation (FIFBCML) were important initiatives to
stay updated in Lab Medicine in their fields of speciality. No place is
better for such interactions than the annual STBC live meeting, where
Tunisian, international speakers and attendees are gathered together
to discuss breaking data, biological, clinical challenges and future di-
rections for patient care.

THE WORLD OF IFCC                                                       Tunisian Society of Clinical Biology

Photo: The STBC Executive Board from left to right: Prof. Asma Ghariani, Prof.
Farouk Barguellil, Prof. Brahim Nsiri, Prof. Taieb Ben Messaoud, Dr Khalil Ben
Abdallah, Prof. Manel Chaabene, Prof. Amina Bibi, Prof. Khalthoum Kallel



News from the World of the International 
Federation of Clinical Chemistry and Laboratory Medicine

Visit www.ifcc.org for more informationNEWS

The views and positions expressed in the IFCC News section are those of the IFCC or the individual authors,
and do not necessarily represent the views or positions of LabMedica magazine or its publishers.

The digital revolution extends into many sectors and across multiple
health disciplines. Digital technologies and the accumulation of Big

Data have developed very quickly and already govern multiple aspects
of our daily lives (information, documentation, localization, communica-
tion, commercial transactions, industrial process management, fore-
casting and decision support). The Conseil Consultatif National
d’Ethique Français [CCNE-French National Consultative Ethics Com-
mittee] has just published an opinion on “Big Data and Health”. It em-
phasizes how the massive accumulation of data from individuals and
the processing of this data must be discussed in the light of ethics. 

The term Big Data designates the availability of a large number of
data, that only digital tools, ranging from algorithms to the calculating
power of computers, can process effectively. The information that data
initially contain, regardless of the origin thereof (scientific, administra-
tive, personal or other), is considerably enriched by the connections that
can be made among them. These data can have a connection with
health or well-being. They can arise from biological measurements,
such as genomics, environmental and behavioral data grouped into
large cohorts and collected occasionally or repeatedly from medical
records as well as from individuals themselves, via social networks and
other means of communication. 

It is necessary to change the scale in view of the number of data
available and our capacity to analyze them. The CCNE points out that
once collected, data can be copied infinitely, without loss of quality, and
stored in databanks. Data can be transferred and used very widely, in-
cluding for usages different from those for which they were initially pro-
vided or captured. Their distribution has no borders. Algorithmic pro-
cessing may seem sufficient to guide human reasoning, but it is not a
substitute for it. 

These disruptive technologies lead to specific ethical questions. The
information delivered to the individual and their consent for the collec-
tion and use of personal data has become more complex since data can
be easily duplicated and reused for purposes that are not initially de-
fined and the processing thereof will give rise to secondary data, often
more sensitive than the initial data. 

Cross-referencing information often allows very precisely identifying

individuals and the initial data anonymization
efforts may no longer be a sufficient guaran-
tee to protect individual rights. A very precise
understanding of the predispositions of each
individual could lead to individualized risk
management and penalize individuals. Thus,
there is a need for explanations and informa-
tion on the routing of digital data and the ex-
ploitation of the data collected.

The Laboratory Medicine specialist-pa-
tient-physician relationship relies on a human
rapport founded on trust, responsiveness,

observation, the use of physiological indicators and experience. This re-
lationship cannot help being profoundly changed by the role of this ap-
proach in aiding a decision based on algorithmic data exploitation.  Care
must be taken that the development of digital tools does not cause a
loss in the singular human relationship, ultimately leading to a risk that
medical decisions will be imposed in an impersonal manner by the dig-
ital tool. In contrast, the automation of certain tasks should be used to
free time to focus on human relationships and counseling.

The parameters that influence health and well-being become meas-
urable with connected devices and applications.  Individuals are there-
fore increasingly induced to take control of their physical condition
themselves and to get together to understand the results of medical re-
search related to the illness that concerns them. Thus, new actors be-
come involved, some of whom may exploit the health market for com-
mercial purposes. We should be wary of the fate of data and the risk of
malicious exploitation, particularly with regard to vulnerable people. 

Any primary information taken in isolation, apparently innocuous,
must now be considered as being able to contribute to information
about health by cross-referencing it in another context with other data
which are not related to this information. This processing reveals new
information. This information is saved and may be used without the
knowledge of the owners of the original data and be exploited positive-
ly or in a harmful way, since this information can lend itself to both ben-
eficial and possibly harmful uses. 

Data are collected in multiple situations by individuals themselves,
whether they are aware of it or not, or collected as part of care or by re-
searchers to supply databases, registries and cohorts, not to forget ad-
ministrative data. The use of this raw material is sought by operators
whose origin, motivations and values are very varied (care, new tests or
devices, improvement of knowledge, health economics efficiency, pub-
lic health, protection of privacy, etc.). As a result, it becomes more com-
plicated to characterize a piece of data as sensitive and therefore pro-
vide it with specific protection.  

The digital revolution opens up immense prospects, but the speed of
technological change disrupts our precedents and reveals new risks.
We can only follow CCNE recommendations on the importance of vigi-
lance for the protection of fundamental individual rights and freedoms
when Big Data is used in health. They are at the nexus of the individual
and the community, the deeply personal and the general, the public and
the private. There are situations in health of poor quality or inappropri-
ateness of care that can be compensated for by a wider use of digital
technology and data processing, which will most certainly be a factor for
diagnostic and therapeutic improvement. The fast evolution of digital
technology has already led to important innovations for patient manage-
ment and organization of care. This will be even truer in the future, giv-
en the major and irreversible reality of this evolution. Still, it is necessary
that this progress benefits everyone, given that equality of access to
care is only very imperfectly assured.  Is it possible, through the use of
Big Data, to create another form of relationship and solidarity for the
benefit of the community and society? 

by Dr. Bernard Gouget
Chair, Committee on Mobile Health and Bioengineering in Laboratory Medicine
(C-MHBLM), Past-Chair, IFCC Nominations Committee (NC), SFBC-International
Committee; General Secretary of the International Francophone Federation 
of Clinical Biology and Laboratory Medicine (FIFBCML); President - 
Healthcare Division Committee  - Comité Français d’accréditation (Cofrac)

The Data Tsunami and Bioethics: 
Keeping Human Rights at the Center

VIEWPOINT
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he global blood gas analyzers market was valued at USD 594.6
million in 2017 and is projected to grow at a CAGR of 5.5%
over the forecast period (2018 – 2026) to surpass USD 940 mil-

lion by 2026. The market growth is expected to be driven by the in-
creasing global geriatric population across that is highly susceptible to
various chronic diseases, aided further by increasing patients being treat-
ed in ICUs and emergency departments. These are the latest findings of
Coherent Market Insights (Seattle, WA, USA; www.coherentmarket
insights.com), a market research and consulting firm.

However, the high possibility of infections transmitted through blood
gas analyzers that are affected by patient-acquired infections such as
blood-borne pathogens during testing procedures is likely to hamper the
market growth. Additionally, blood gas analyzers are difficult to use and
require trained personnel. Moreover, the collection of arterial blood is
more difficult than venous or capillary blood sample and can be more
painful to the patient or even dangerous in case incorrect procedure is
followed. All these factors are expected to negatively impact the growth
of the global blood gas analyzers market.

The market players are focusing on developing cost-effective, easy-to-
use blood gas analyzers that deliver reliable and fast results. They are al-
so focusing on developing portable blood gas analyzers in order to in-
crease the usability and comfort of the devices.

Geographically, the North American blood gas analyzers market is
expected to generate significant revenue during the forecast period,
driven by the rising lifestyle-induced diseases and high emergency de-
partment visits. The blood gas analyzers market in Asia-Pacific is expect-
ed to register the highest growth during the forecast period due to the
region’s increasing patient population.

T
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Global Blood Gas Analyzer Market to Surpass USD 940 Million by 2026 

Demand for Coagulation 
Testing Driving Blood Coagulation 

Analyzer Growth Worldwide
he global blood coagulation analyzer market is projected to grow
at a substantial CAGR of 5.9% over the period 2018 to 2023,
driven by its increasing scope, product types, and applications.

The demand for coagulation test-
ing, increasing healthcare expendi-
ture, rapid development of hospitals
and primary healthcare centers,
growing occurrences of lifestyle-re-
lated conditions such as diabetes,
obesity, and cardiovascular disor-
ders, and developing healthcare in-
frastructure are other factors aiding
the market growth. However, the
high cost of devices and presence of
alternatives is likely to hamper the
growth of the blood coagulation ana-
lyzer market. These are the latest
findings of Radiant Insights, Inc.
(San Francisco, CA, USA; www.
radiantinsights.com), a market intel-
ligence and consulting firm.

Geographically, North America
accounted for the largest share of the
global blood coagulation analyzer
market in 2015 and will continue to
lead the market during the forecast
period. The North American market
is being driven by increased aware-
ness of blood-related diseases among
its people, rising prevalence of CVD
and growing usage of coagulation an-
alyzers in the region. The key players
contributing to the robust growth of
the blood coagulation analyzers mar-
ket are entering into partnerships,
mergers and acquisitions, and joint
ventures in order to boost the inor-
ganic growth of the industry.
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AUGUST 2019
Vietnam Medi-Pharm Expo 2019. Aug 1-
3; Ho Chi Minh City; Web: www.hcm.
medipharmexpo.com

71st AACC Annual Scientific Meeting &
Clinical Lab Expo. Aug 3-8; Anaheim, CA,
USA; Web: www.aacc.org

SEPTEMBER 2019
ECP 2019 – 31st European Congress of
Pathology. Sep 7-11; Nice, France; Web:
www.esp-congress.org

EUROTOX 2019 – 55th Congress of the
European Societies of Toxicology. 
Sep 8-11; Helsinki, Finland; Web: www.
eurotox-congress.com/2019

COLABIOCLI 2019 – 24th Latin Ameri-
can Congress of Clinical Biochemistry.
Sep 10-13; Panama City, Panama; Web:
colabioclipanama2019.com

ASCP 2019 – Annual Meeting of the
American Society for Clinical Patholo-
gy. Sep 11-13; Phoenix, AZ, USA; Web:
www.ascp.org

Medical Fair Thailand. Sep 11-13; Bang-
kok, Thailand; Web: www.medicalfair
-thailand.com

ESCV – 22nd Annual Meeting of the Eu-
ropean Society for Clinical Virology.
Sep 11-14; Copenhagen, Denmark; Web:
escv2019.com

EASD 2019 – 55th Annual Meeting of
the European Association for the Study
of Diabetes. Sep 16-20; Barcelona,

Spain; Web: www.easd.org

ESID 2019 – Focused Meeting of the Eu-
ropean Society for Immunodeficien-
cies. Sep 18-21; Brussels, Belgium; Web:
esidmeeting.org

ESPE 2019 – 58th Annual Meeting of the
European Society of Paediatric En-
docrinology. Sep 19-21; Vienna, Austria;
Web: www.eurospe.org

India Lab Expo & Analytica Anacon In-
dia. Sep 19-21; Hyderabad, India; Web:
www.indialabexpo.com

MSACL 2019 – 6th Annual European
Congress on Clinical Mass Spectrome-
try. Sep 22-26; Salzburg, Austria; Web:
wwwmsacl.org

ASHI 2019 – 45th Annual Meeting of the
American Society for Histocompatibili-
ty & Immunogenetics. Sep 23-27; Pitts-
burgh, PA, USA; Web: www.ashi-hla.org

Analitica Latin America 2019. Sep 24-
26; Sao Paulo, Brazil; Web: www.
analiticanet.com.br

ExpoMedical 2019. Sep 25-27; Bue-
nos Aires, Argentina; Web: www.expo
medical.com.ar

16th Annual Meeting of the German 
Society for Clinical Chemistry and 
Laboratory Medicine (DGKL). Sep 
25-28;  Magdeburg, Germany; Web: www.
dgkl2019.de 

OCTOBER 2019
SLAP 2019 – 32nd Latin American Con-
gress of Pathology. Oct 8-12; Lima, Pe-
ru; Web: www.congresoslaplima2019.org

ASHG 2019 – American Society of Hu-
man Genetics. Oct 15-19; Houston, TX,
USA; Web: www.ashg.org

CMEF Autumn 2019 – China Interna-
tional Medical Equipment Fair. Oct 19-
22; Qingdao, China; Web: www.cmef.
com.cn

17th International Congress of Im-
munology – International Union of Im-

munological Societies. Oct 19-23; Bei-
jing, China; Web: iuis2019.org 

EndoBridge2019. Oct 24-27; Antalya,
Turkey; endobridge.org

BCLF 2019 – 27th Balkan Clinical Labo-
ratory  Federation Meeting. Oct 27-31;
Antalya, Turkey; Web: www.bclf2019.
biyokimyakongresi.org

89th Annual Meeting of the American
Thyroid Association. Oct 30-Nov 3;
Chicago, IL, USA; Web: www.thyroid.org/
89th-annual-meeting-ata

NOVEMBER 2019
WSPID 2019 – 11th World Congress of
the World Society for Pediatric Infec-
tious Diseases. Nov 5-8; Manila, Philip-
pines; Web: wspid2019.kenes.com

AMP 2019 – Annual Meeting & Expo of
the Association for Molecular Patholo-
gy. Nov 7-9; Baltimore, MD, USA; Web:
www.amp.org

30th Regional Congress of the Interna-
tional Society of Blood Transfusion (IS-
BT). Nov 16-19; Bangkok, Thailand; Web:
isbtweb.org

40th Annual Meeting of the American
College of Toxicology. Nov 17-20;
Phoenix, AZ, USA; Web: www.actox.org

APFCB 2019 – 15th Congress of the
Asian-Pacific Federation for Clinical
Biochemistry and Laboratory Medicine.
Nov 17-20; Jaipur, India; Web: www.apfcb
congress2019.org

MEDICA 2019. Nov 18-21; Dusseldorf,
Germany; Web: www.medica-tradefair.com

JIB 2019 Journées de l’innovation en
biologie médicale. Nov 21-22; Paris,
France; Web: jib-innovation.com

DECEMBER 2019
Zdravookhraneniye 2019. Dec 2-6; Mos-
cow, Russia; Web: www.zdravo-expo.
ru/en

61st Annual Meeting & Exposition of

the American Society of Hematology
(ASH). Dec 7-10; Orlando, FL, USA; Web:
www.hematology.org/Annual-Meeting

JANUARY 2020
Fertility 2020 – 13th Joint Conference of
the UK Fertility Societies. Jan 9-11; Ed-
inburgh, UK; Web: fertilityconference.org

SLAS 2020 – Society of Laboratory Au-
tomation and Screening. Jan 25-29; San
Diego, CA, USA; Web: www.slas.org

FEBRUARY 2020
MEDLAB Middle East 2020. Feb 3-6;
Dubai, UAE; Web: www.medlabme.com

CHINALAB 2020. Mar 11-13; Guangzhou,
China; Web: www.chinalabexpo.com

MARCH 2020
Pittcon 2020. Mar 1-5; Chicago, IL, USA;
Web: pittcon.org

Medical Fair India 2020. Mar 5-7; Mum-
bai, India; Web: www.medicalfair-india.
com

CHINALAB 2020. Mar 11-13; Guangzhou,
China; Web: www.chinalabexpo.com

ARABLAB 2020. Mar 16-18. Dubai, UAE;
Web: www.arablab.com

ExpoMED Eurasia 2020. Mar 19-21; Istan-
bul, Turkey; Web: expomedistanbul.com

KIMES 2020. Mar 19-22; Seoul, Korea;
Web: www.kimes.kr

MEDLAB Asia Pacific 2020. Mar 24-26;
Singapore; Web: www.medlabasia.com

ENDO 2020 – Annual Meeting  of the En-
docrine Society. Mar 28-31; San Francis-
co, CA, USA; Web: www.endocrine.org/
endo2020

Analytica 2020. Mar 31-Apr 3; Munich,
Germany; Web: www.analytica.de

APRIL 2020
World Vaccine Congress 2020. Apr 7-9;
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Washington, DC, USA; Web: www.terrapinn.
com/conference

CMEF Spring 2020 – China Internation-
al Medical Equipment Fair. Apr 9-12;
Shanghai, China; Web: www.cmef.com.cn

KoreaLab 2020. Apr 14-17; Seoul, Korea;
Web: www.korealab.org

India Lab Expo & analytica Anacon In-
dia. Apr 16-17; Mumbai, India; Web:
www.indialabexpo.com

ECCMID 2020 – 30th European Con-
gress of Clinical Microbiology and In-
fectious Diseases. Apr 18-21; Paris,
France; Web: www.eccmid.org

AACR Annual Meeting 2020 – American
Association for Cancer Research. Apr
24-29; San Diego, CA, USA; Web: www.
aacr.org

MAY 2020
29th Annual Scientific and Clinical Con-
gress of the American Association of
Clinical Endocrinologists (AACE). May
6-10; Washington, DC, USA; Web: www.
aace.com

Immunology 2020 – 104th Annual Meeting
of the American Association of Immunol-
ogists (AAI). May 8-12; Honolulu, Hawaii,
USA; Web: www.immunology2020.org

FOCUS 2020 – National Meeting (UK) of
the Association for Clinical Biochem-
istry & Laboratory Medicine (ACB). May
13-15; Belfast, UK; Web: www.acb.org.uk

ASRI 2020 – 40th Annual Meeting of the
American Society for Reproductive Im-
munology. May 17-21; Santa Fe, NM,
USA; Web: www.theasri.org/2020-santa-fe

Hospitalar 2020. May 19-22;  Sao Paulo,
Brazil; Web: www.hospitalar.com

ISLH 2020 – International Society of
Laboratory Hematology. May 21-23;
Melbourne, Australia; Web: www.islh.org

ECE 2020 – 22nd European Congress 
of Endocrinology. May 23-26; Prague,
Czech Republic; Web: www.ese-hormones.
org 

IFCC WorldLab Seoul 2020 – 24th Inter-
national Congress of Clinical Chemistry
and Laboratory Medicine. May 24-28;
Seoul, Korea; Web: www.seoul2020.org

ASCO 2020 – Annual Meeting of the
American Society of Clinical Oncology.
May 29-Jun 2; Chicago, IL, USA; Web:
am.asco.org

JUNE 2020

ESGH 2020 – European Human Genet-
ics Conference. Jun 6-9; Berlin, Germany;
Web: www.eshg.org

36th Congress of the International Soci-
ety of Blood Transfusion (ISBT). Jun 
6-10; Barcelona, Spain; Web: www.
isbtweb.org

EAACI Congress 2020 – European
Academy of Allergy & Clinical Immunol-
ogy. Jun 6-10; London, UK; Web: www.
eaaci.org

BIO International Convention 2020. Jun
8-11; San Diego, CA, USA; Web: www.
convention.bio.org

37th Nordic Congress in Medical Bio-
chemistry. Jun 9-12; Trondheim, Norway;
Web: www.nfkk2020.no

25th Annual Congress of the European
Hematology Association (EHA). Jun 
11-14; Frankfurt, Germany; Web: www.
ehaweb.org/congress

American Diabetes Association (ADA)
80th Scientific Sessions. Jun 12-16;
Chicago, IL, USA; Web: www.professional.
diabetes.org/scientific-sessions

ASM Microbe 2020 – American Society
for Microbiology. Jun 18-22; Chicago, IL,
USA; Web: www.asm.org

LABWorld China 2020 (CPhI & P-MEC
China). Jun 22-24; Shanghai, China; Web:
www.cphi.com/china/visit/labworld

FOCIS 2020 – Annual Meeting of the
Federation of Clinical Immunology So-
cieties. Jun 22-26; San Francisco, CA,
USA; Web: www.focisnet.org
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