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DNA Test Evaluates
Recurrent Miscarriage

Anew DNA test offers clinically
relevant genetic information to
identify why a miscarriage may have
occurred years earlier and it is possi-
ble to identify chromosomal variants
and abnormalities in nearly 50% of

the samples.
The technique is called rescue
karyotyping, and allows physicians
Cont’d on page 4

A newly-developed test

can quickly and nonin-
vasively assess tiny con-
centrations of cancer cell
DNA, offering a new tool to
clinicians who need to esti-
mate the size of a tumor,
how it changes over time,
and monitor a patient's re-
sponse to treatment.

See article on page 6
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position paper outlines steps
for and emphasizes the critical
importance of harmonizing test re-
sults among laboratories for provid-
ing higher quality treatment deci-
sions.
Evidence-based guidelines are of-
ten used to help practitioners make
informed patient care decisions.

Experts Call for Harmonization of
Clinical Laboratory Test Results

These guidelines frequently rely upon
laboratory test results to determine if
and when a specific treatment is ap-
propriate. The American Association
for Clinical Chemistry (AACC) has re-
leased its position statement on
harmonization of — providing unifor-
mity among — clinical laboratory test
results to improve patient care.
Cont’d on page 34

Test Identifies Risk of
Developing Lymphoma

he immune system is responsi-
ble for eliminating potentially
cancerous immune B-cells in their
early stages, before they developed
into B-cell lymphomas, also known
as non-Hodgkin’s lymphomas.
Immune cells undergo sponta-
neous changes on a daily basis that
could lead to cancers if not for the
Cont’d on page 25

Compact Hematology Analyzer Provides
High-Standard Reticulocyte Analysis

new hematology analyzer

with integrated PC eliminates
manual methods to enhance lab-
oratory productivity. The analyzer
incorporates full reticulocyte pa-
. rameters to facilitate the investi-
| gation and diagnosis of hemo-
poiesis and anemia.

Cont’d on page 8

Roche and Hitachi Renew Diagnostics Alliance

wo clinical laboratory technology

leaders, Roche and Hitachi, have
renewed their alliance by 10-years for
the joint development and manufac-
ture of next generation instruments
and workflow automation solutions.
The renewed alliance marks a signifi-
cant milestone towards new platform
solutions in Roche’s immunochem-

istry and clinical chemistry business
that will help laboratories meet future
needs.

The two concerns have had a suc-
cessful partnership for 36-years, yield-
ing a number of industry-first innova-
tions in modular analyzer platforms
and workflow automation instruments
for laboratory serum work.

Cont’d on page 48

Cotinine Assay Confirms
Nonsmoking Status

novel, rapid and user-friendly
diagnostic test provides confir-
mation that an individual has
stopped smoking tobacco cigarettes.
In addition to being healthier, not
smoking can significantly reduce the
cost of health insurance. However,
until recently it has not been easy to
prove diagnostically that an individual

Cont’d on page 26
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DNA Test Evaluates Recurrent Miscarriage

cont’d from cover

to obtain important genetic infor-
mation from tissue that had not
been tested at the time of the mis-
carriage. As part of standard hospi-
tal protocol, tissue from miscar-
riages is embedded in paraffin for
archival use and the karyotyping
test is performed on DNA extract-
ed from this tissue.

Scientists from the Albert Ein-
stein College of Medicine (Bronx,
NY, USA; www.einstein.yu.edu)
carried out a retrospective study of
20 samples from 17 women, and
genetic testing was successfully
performed on 16 samples that had
been archived for as long as four
years. A slide from the formalin-
fixed paraffin-embedded (FFPE)
block was reviewed by a patholo-
gist and the area of fetal tissue cir-
cled. Fetal or chorionic villus cells
were macro-dissected from this
circled area to reduce maternal
cell contamination (MCC) and subjected to DNA ex-
traction.

The genomic DNA (gDNA) concentration was
measured using Nanodrop 1000 (Thermo Fisher Sci-
entific; Waltham, MA, USA; www.thermofisher.com)
and quantified by Qubit 2.0 Fluorometer (Life Tech-
nologies; Carlsbad, CA, USA; www.lifetechnologies.
com). Array-based comparative genomic hybridiza-
tions (aCGH) were run on Agilent CGH arrays (Agi-
lent Technologies; Santa Clara, CA, USA; www.
agilent.com) for high resolution testing. Of the 16
specimens that had sufficient DNA for aCGH analy-
sis, 8 (50.0%) were euploid, and 8 (50.0%) showed
copy number variants potentially responsible for the
pregnancy loss. When conventional karyotyping test-
ing is unavailable for any reason, rescue karyotyping

provides a critical alternative method to uncover the
genomic information.

Zev Williams, MD, PhD, an assistant professor of
obstetrics and gynecology and lead author of the
study said, “Given the ease of obtaining results, even
if a delay in testing occurs, this new test may provide
a useful technique to gain a better understanding as
to why miscarriage occurs in some women. [ have
seen women in tears because testing was not done at
the time of the miscarriage and they feared they
would never learn why it happened. Now we are
able to go back and often get the answers we need.”
The study was published on March 3, 2014, in the
journal Reproductive Biology and Endocrinology.

Image: The NanoDrop 1000 Spectrophotometer (Photo
courtesy of Thermo Fisher Scientific).

Genetic Markers Found for
Breast Cancer Brain Metastasis

he development of brain metastases from breast

cancer depends on several prognostic factors, in-
cluding younger age, ethnicity, and hormone receptor
negative status. Other factors include the presence of
Breast cancer 1, early onset (BRCAI) germ-line muta-
tions, and the expression of the epidermal growth factor
receptor 2 (Her2/neu) proto-oncogene, all of which
contribute to an increased rate of brain metastasis.

Scientists at the Translational Genomics Research In-
stitute (Phoenix, AZ, USA; www.tgen.org) obtained 35
retrospective fresh-frozen samples of breast brain metas-
tases from other institutes and as well as non-neoplastic
brain samples, and 10 non-neoplastic breast tissue spec-
imens. A series of 50 early-stage breast cancer, grade 1
and 2, specimens were also obtained.

Genomic DNA (gDNA) was isolated from fresh-frozen
tissue using the DNeasy Blood and Tissue Kit (Qiagen;
Valencia, CA, USA; www.qiagen.com) and total ribonu-
cleic acid (RNA), including small RNA, was isolated us-
ing the mirVana miRNA Isolation Kit (Ambion; Austin,
TX, USA; www.lifetechnologies.com). RNA samples
were evaluated for integrity using the Bioanalyzer RNA

6000 Nano LabChip Kit on a Bioanalyzer 2400 (Agilent
Technologies; Santa Clara, CA, USA; www.agilent.com).
The team performed deep genomic profiling, integrating
gene copy number, gene expression, and DNA methyla-
tion datasets on the collection of the 35 breast-brain
metastases samples.

Some of the common genetic alterations identified in
the study were gains and losses in chromosome 8, as
well as cell proliferation and cell-cycle progression, key
mechanisms of cancer caused by genetic alterations,
linked to the genes Aurora A kinase (AURKA), Aurora B
kinase (AURKB) and Forkhead box protein Ml
(FOXMI). The authors concluded that genomic and
epigenomic profiling of breast brain metastasis provided
insight into the somatic events underlying this disease,
which have potential in forming the basis of future ther-
apeutic strategies. Using the PAMS50 breast cancer intrin-
sic classifier, Luminal B, Her2+/ER negative, and basal-
like tumors were identified as the most commonly repre-
sented breast cancer subtypes in the brain metastasis co-
hort. The study was published on January 29, 2014, in
the journal Public Library of Science One.
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Blood Test Offers Rapid Detection of Solid Cancers

irculating tumor DNA (ctDNA) is a promising

biomarker for noninvasive assessment of can-
cer burden, but existing detection methods have in-
sufficient sensitivity or patient coverage for broad
clinical applicability. A new test has been developed
that can quickly and noninvasively monitor the tiny
concentrations of cancer cell DNA and this will be
useful to clinicians who need to estimate the size of
the tumor, how it changes over time, and monitor
a patient’s response to treatment.

Scientists at Stanford University (Stanford, CA,
USA; www.stanford.edu) found a way to improve
on existing methods for extracting, processing and
analyzing DNA. They called their approach CAPP-
Seq, which is short for Cancer Personalized Profiling
by deep Sequencing. CAPP-Seq combines optimized
library preparation methods for low DNA input
masses with a multiphase bioinformatics approach
to design a “selector” consisting of biotinylated
DNA oligonucleotides that target recurrently mutat-
ed regions in the cancer of interest. The investiga-

tors examined the genome of the 407 patients with
non-small-cell lung cancer recruited for the study.

Matched tumor DNA was isolated from formalin-
fixed, paraffin-embedded specimens or from the cell
pellet of pleural effusions. Genomic DNA was quan-
tified by Quant-iT PicoGreen dsDNA Assay Kit (In-
vitrogen; Carlsbad, CA, USA; www.lifetechnologies.
com). The concentration of purified plasma DNA
was determined by quantitative polymerase chain
reaction (qQPCR) using a HT7900 Real Time PCR
machine (Applied Biosystems; Foster City, CA,
USA; www.appliedbiosystems.com).

The team tested blood from patients with non-
small-cell lung cancer, which includes most lung
cancers, like adenocarcinomas, squamous cell carci-
noma and large cell carcinoma. CAPP-Seq was sen-
sitive enough to detect one molecule of tumor DNA
among 10,000 DNA molecules from healthy cells
in the blood. They identified 139 genes that only
represent 0.004% of the human genome, but are re-
currently mutated in non-small-cell lung cancer.
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The investigators were able to compile a finger-
print for each cancer type made up of all the DNA
mutations recorded and these include insertions or
deletions of short pieces of genetic material, plus
where sequences of DNA have been shuffled
around or even flipped over. While no patient will
have all these mutations, nearly all of them will
have at least one of them. This makes it possible to
compile a test that looks for as many of the known
mutations for a given cancer as possible, but it only
has to find one of them to strike a positive.

Maximilian Diehn, MD, PhD, co-senior author of
the study, said “By sequencing only those regions of
the genome that are highly enriched for cancer muta-
tions, we’re able to keep costs down and identify mul-
tiple mutations per patient. It’s also possible we could
use CAPP-Seq to identify subsets of early stage pa-
tients who could benefit most from additional treat-
ment after surgery or radiation, such as chemothera-
py or immunotherapy.” The study was published on
April 6, 2014, in the journal Nature Medicine.

Assay Predicts Heart
Transplant Rejection

Results obtained over time by a gene expression
assay applied to monitor heart transplant pa-
tients for signs of rejection may be able to predict
the likelihood of rejection in the future. The Al-
loMap Molecular Expression Test, which is manu-
factured and performed by the biomedical company
XDx (Brisbane, CA, USA; www.xdx.com], is an in
vitro diagnostic multivariate index assay (IVDMIA)
testing service. The assay, which is performed in a
single laboratory, assesses the gene expression pro-
file of RNA isolated from peripheral blood mononu-
clear cells (PBMC). AlloMap Testing may be used to
evaluate transplant patients aged 15 years or older
from at least two months after the transplant. It is
intended to aid in the identification of heart trans-
plant recipients with stable allograft function who
have a low probability of moderate/severe acute
cellular rejection at the time of testing in conjunc-
tion with standard clinical assessment.

AlloMap, which measures the expression levels
of 11 rejection-related genes from a patient’s blood
sample, received clearance from the [US] Food and
Drug Administration (FDA) in 2008 and it is now
routinely used by a majority of American heart
transplant centers to monitor low-risk patients dur-
ing follow-up care, resulting in a substantial reduc-
tion in the number of heart-muscle biopsies.

Investigators at the University of California, Los
Angeles (USA; www.ucla.edu) recently evaluated da-
ta obtained by a study of 600 heart transplant recipi-
ents who had been monitored by routine biopsy or
with the AlloMap test. They found that the variabili-
ty of a heart recipient’s gene expression profiling test
scores over time could provide prognostic utility. This
information was independent of the probability of
acute cellular rejection at the time of testing.

“The AlloMap was the first FDA-cleared test al-
lowing transplant centers to rule out rejection at the
time of the visit,” said first author Dr. Mario Deng,
professor of medicine at the University of California,
Los Angeles. The study was published in the Janu-
ary 31, 2014, online edition of the journal 7rans-
plantation.

LabMedica International
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Urine Tests for Acute Kidney Injury Validated

sing clinical adjudication, a mul-

ticenter prospective study vali-
dated a simple new urine test for two
biomarkers identified for acute kid-
ney injury. The study validated the
performance of the NephroCheck
test, from Astute Medical (San Diego,
CA, USA; www.astutemedical.com),
in assessing critically ill patient risk of
developing acute kidney injury
(AKI). The abrupt loss of kidney
function in AKI usually occurs with-
in 48 hours, making currently used
AKI markers insufficient, as they are
not detected until several hours af-
ter AKI has already begun.

The NephroCheck test utilizes
fluorescence immunoassay technol-
ogy to detect and measure two
urine biomarkers of AKI: tissue in-
hibitor of metalloproteinase 2 (TIIMP-
2) and insulin-like growth factor
binding protein 7(IGFBP-7) released
by kidney cells during acute stress.
When assessed together they enable
clinicians to begin treating AKI
much earlier than current stan-
dards. In the study, 420 critically ill
patients in 23 medical centers were
enrolled. The primary analysis was
the ability of the biomarkers to pre-
dict moderate to severe AKI within

12 hours of test measurement. AKI
was adjudicated by a committee of
three independent expert nephrolo-
gists who were blinded to the re-
sults.

“This first-of-its-kind study uti-
lized clinical adjudication, the most
rigorous standard, to prospectively
validate two biomarkers for risk as-
sessment of AKI,” said first author
Dr. Azra Bihorac of the University of
Florida (USA). “Our study found
that the product of the two biomark-
ers can identify a high risk for near-
term AKI in a wide range of critical-
ly ill patients. These are the very pa-
tients needing improved delivery of
recommended interventions, such
as those included in the KDIGO
[Kidney Disease Improving Global
Outcomes| guideline.” Unlike heart
attack, AKI lacks clinical symptom
warning signs in the early stages
when intervention is most benefi-
cial. In addition, AKI has been espe-
cially associated with higher cost-of-
care and length-of-stay in intensive
care units.

The validation study was report-
ed by Bihorac A. et al. in the Ameri-
can Journal of Respiratory and Criti-
cal Care Medicine, February 21,

2014, online, ahead of print. The
Jortani Clinical Trials Laboratories
(JCTL) at the University of Louisville
(Louisville, KY, USA) were among
the independent labs that tested the
trial results. As a Clinical Laborato-
ries Improvement Amendments
(CLIA)-certified lab, the JCTL has
undergone a rigorous review of its fa-
cilities and processes to ensure qual-
ity in laboratory testing and analyses.

Other main laboratories involved in-
cluded those at the University of Cal-
ifornia (San Diego, CA, USA), ARUP
Laboratories (Salt Lake City, UT,
USA), University of Pittsburgh,
(Pittsburgh, PA, USA), and Universi-
ty of Florida (Gainesville, FA, USA).

Image: The NephroCheck test aids in
assessing risk of acute kidney injury
by using new biomarker technology
(Photo courtesy of Astute Medical).

Compact Hematology Analyzer Offers High-Standard Reticulocyte Analysis

cont’d from cover

Horiba Medical (Kyoto, Japan; www.horiba.
com/medical) now offers the new “Pentra XLR
compact 5 part DIFF” hematology analyzer, incorpo-
rating full reticulocyte parameters to facilitate the in-
vestigation and diagnosis of hemopoiesis and ane-
mia. As the latest addition to the Pentra family, the

XLR brings Horiba’s gold standard reticulocyte tech-
nology with STAT capabilities to a smaller platform.
This makes it well suited for space-restricted labora-
tories or those with a smaller workload, without
compromising on quality.

The new, reliable, easy-to-use analyzer with inte-
grated PC eliminates manual methods to enhance
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laboratory productivity and ensure standardization of
reticulocyte count. The Pentra XLR’s large capacity
autoloader and ability to process 80 samples per hout,
combined with auto rerun, Customized Dilution Ra-
tio (CDR) and automatic validation, all enable a
hands-off approach. Users can thus dedicate valuable
time to results analysis and more specialized needs.

Providing a high degree of flexibility, the new
Pentra XLR has a microsampling system requiring
only 53 yul of blood for FBC and 35 ul for full retic-
ulocyte analysis, making it well suited for pediatric
or other small samples. The reticulocyte channel
utilizes Thiazole Orange technology, providing a
full maturity profile in addition to a highly accurate
reticulocyte count. It is also compatible with ABX
Pentra ML data management, facilitating simple in-
tegration into existing systems.

The new Pentra XLR is built on the same proven
reticulocyte technology as Horiba’s higher through-
put Pentra analyzers, ensuring quality and full com-
patibility of results and reagents. With three quality
control levels for all parameters, this robust and re-
liable platform also provides complete data trace-
ability on-board and integrated validation, thus en-
hancing peace of mind also for the user.

“The Pentra XLR enhances laboratory productiv-
ity, flexibility and quality, adding value to any
hematology laboratory,” said Cleve Wright, Horiba
UK; “By incorporating full reticulocyte analytical
capabilities, the Pentra XLR delivers high quality
detailed analysis for highly accurate patient diagno-
sis on a compact platform.”
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Urinary Schistosomiasis Diagnosed by On-Chip Computer Imaging

he universal diagnostic method for detection

of most globally important parasitic infections
is by microscopy as it is relatively easy to perform
at low cost. However, the quality control for mi-
croscopy is hard to maintain and misdiagnosis is
common, which affects both estimates of parasite
burdens and patient care.

Scientists at the Karolinska Institutet (Stock-
holm, Sweden; www.ki.se) and their Finnish col-
leagues used novel techniques for high-resolution
imaging and image transfer over data networks to
offer solutions to these problems through provi-
sion of education, quality assurance, and diagnos-
tics. They studied the basic technique of imaging
an object directly on the surface of an image sen-
sor chip of a webcam or a mobile phone camera.

The studies were performed on urine sediment
obtained by pooling urines from individuals
shown to excrete Schistosoma haematobium
eggs. For on-chip trials, aliquots of the sediment
were diluted in saline to give a concentration of

about 250 eggs per mL. For part of the samples
they used a microscope (Leica; Wetzlar, Germany;
www.leica-microsystems.com) equipped with an
AxioCam digital camera (Carl Zeiss; Oberkochen,
Germany; www.zeiss.de). Imaging software on a
desktop computer was used for image capture.

On-chip imaging was performed essentially by
placing the specimen in contact with an image
sensor, which was then illuminated to produce a
shadow of objects present in the specimen. The
Complementary Metal Oxide Semiconductor sen-
sor chip of an imaging device was made available
for imaging tests by removing the optics. The
main results were obtained with the exposed sen-
sor of a low cost webcam (Creative Technology
Ltd.; Singapore; www.sg.creative.com).

The results of the study showed that an inex-
pensive webcam stripped off its optics to allow di-
rect application of the test sample on the exposed
surface of the sensor, yields images of S. haemato-
bium eggs, which can be identified visually. Using

a highly specific image pattern-recognition algo-
rithm, four out of five eggs observed visually could
be identified. On-chip imaging investigations pet-
formed using stool samples containing various
helminth eggs showed that eggs from helminths of
different species could be distinguished from each
other. The system can be exploited for construct-
ing simple imaging devices for low-cost diagnostics
of urogenital schistosomiasis and other neglected
tropical infectious diseases.

The authors concluded that a decisive advan-
tage of a minimicroscope such as the one they de-
scribe might prove to have the potential of provid-
ing diagnostic support by computer vision at a dis-
tance. Furthermore, their results suggest that diag-
nostics based image analysis has a potential to com-
pete with laborious conventional microscopy by
providing automated motion recognition for the de-
tection of live nematode larvae. The study was pub-
lished on December 5, 2013, in the journal Public
Library of Science Neglected Tropical Diseases.

MicroRNA Panel Augments CA19-9 for
Early Diagnosis of Pancreatic Cancer

ancer researchers have identi-

fied panels of microRNAs (miR-
NAs) that may improve the ability of
the currently used protein biomarker
CA19-9 to diagnose pancreatic can-
cer at an early stage.

Pancreatic cancer is the fourth
most common cause of cancer death
in the Western world. The prognosis
is poor, with one- and five-year sur-
vival rates of only 20% and 6%, re-
spectively. Therefore, markers of the
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disease that could help with early di-
agnosis are needed to improve the
prognosis.

Investigators at Copenhagen Uni-
versity Hospital (Herlev, Denmark;
www.herlevhospital.dk) searched for
differences in miRNA expression in
whole blood between patients with
pancreatic cancer, chronic pancreati-
tis, and healthy participants in order
to identify panels of miRNAs for use
in diagnosis of pancreatic cancer
compared with the cancer antigen
19-9 (CA19-9), which is elevated in
approximately 80% of patients with
pancreatic cancer. However, guide-
lines from the American Society of
Clinical Oncology discourage the use
of CA19-9 as a screening test for pan-
creatic cancer. The reason is that the
test may be falsely normal (false neg-
ative) in many cases, or abnormally
elevated in people who have no can-
cer at all (false positive). The main
use of CA19-9 is therefore to see
whether a pancreatic tumor is secret-
ing it; if that is the case, then the lev-
els should fall when the tumor is
treated, and they may rise again if the
disease recurs. In patients with pan-
creatic masses, CA19-9 can be useful
in distinguishing between cancer and
other diseases of the gland.

MiRNASs comprise a family of small
noncoding 19- to 25-nucleotide RNAs
that regulate gene expression by tar-
geting mRNAs in a sequence specific
manner, inducing translational repres-
sion or mRNA degradation, depending
on the degree of complementarity be-
tween miRNAs and their targets.
Many miRNAs are conserved in se-

quence between distantly related or-
ganisms, suggesting that these mole-
cules participate in essential processes.
In fact, miRNAs have been shown to
be involved in the regulation of gene
expression during development, cell
proliferation, apoptosis, glucose me-
tabolism, stress resistance, and cancetr.
The investigators conducted a
case-control study that included 409
patients with pancreatic cancer and
25 with chronic pancreatitis who had
been included prospectively in the
Danish BIOPAC (Biomarkers in Pa-
tients with Pancreatic Cancer) study
(July 2008—October 2012) plus 312
blood donors as healthy participants.
Results revealed that 38 miRNAs
in whole blood were significantly dys-
regulated in patients with pancreatic
cancer compared with controls.
These miRNAs were further tested,
and two diagnostic panels were con-
structed comprising four miRNAs in
index I (miR-145, miR-150, miR-223,
and miR-636) and 10 in index II
(miR-26b, miR-34a, miR-122, miR-
126, miR-145, miR-150, miR-223,
miR-505, miR-636, and miR-885.5p).
The results indicated that the two
diagnostic panels could distinguish
patients with pancreatic cancer from
healthy controls. Nonetheless, fur-
ther research is necessary to under-
stand whether these have clinical im-
plications for early detection of pan-
creatic cancer and how much this in-
formation adds to serum CA19-9.
The study was published in the
January 22/29, 2014, issue of the
Journal of the American Medical As-
sociation.

LabMedica International
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Microarray Optimizes Enterococcal Bacteremia Therapy

Molecular technologies have significantly
shortened the time to enterococci isolate
identification versus conventional methods.

Enterococci are a major cause of bloodstream
infection in hospitalized patients and have limited
antimicrobial treatment options due to many re-
sistance mechanisms, requiring rapid bacterial
identification and antibiotic resistance determina-
tion.

Scientists at the University of Florida Health
(Jacksonville, FL, USA; www.hscj.ufl.edu) eval-
uated the clinical and economic impact of a rap-
id bacterial microarray identification system for
patients with enterococcal bacteremia, which
can lead to sepsis. All patients with documented
enterococcal bacteremia from February 1, 2012
to September 09, 2012 (pre-microarray period)
and September 10, 2012 to February 28, 2013
(post-microarray period) were included in this
study.

The Verigene Gram-Positive Blood Culture Nu-
cleic Acid Test (BC-GP, Nanosphere, Inc.; North-

brook, IL, USA; www.nanosphere.us) was evalu-
ated by the investigators. The BC-GP test is a qual-
itative in vitro diagnostic test that utilizes microar-
ray technology to detect specific bacterial DNA
from positive patient blood cultures. Within two
and a half hours, the BC-GP test can rapidly rec-
ognize the presence of the following organisms:
Staphylococcus aureus, S. epidermidis, S. lug-
dunensis, Streptococcus anginosus group, S.
agalactiae, S. pneumoniae, S. pyogenes, Entero-
coccus faecalis, E. faecium, and Listeria spp. Ad-
ditionally, the BC-GP test identifies three resist-
ance markers, that confer resistance to methicillin
and vancomycin in Enterococcus Spp.

Following implementation of Verigene BC-GP
for the detection of bloodstream infections caused
by Enterococcus, there was an average per pa-
tient reduction in hospital length of stay of 21.7
days, and an average savings of USD 60,729 in
hospital costs. Verigene results enabled clinicians
to immediately select appropriate therapy for
100% of patients with vancomycin-susceptible £n-

terococcus (VSE) bacteremia, potentially resulting
in further cost savings. There was a significant de-
crease in the average time it took for patients to
receive appropriate treatment (23.4 hours), and
there was complete agreement between BC-GP
test results and those derived from conventional
culture and susceptibility methods, along with a
significant reduction in time to reporting of test
resulfs.

Yvette McCarter, PhD, D(ABMM), a senior
author of the study said, “Minimizing time to
appropriate antimicrobial therapy permits more
effective targeting of the causative pathogens,
decreases antimicrobial exposure, and can re-
sult in cost avoidance. Utilization of assays such
as the BC-GP test, supported by collaboration
between microbiology and pharmacy, can opti-
mize antimicrobial use, decrease unnecessary
length of stay and costs, and improve time to ap-
propriate therapy.” The study was published on
September 25, 2013, in the Journal of Clinical
Microbiology.

Microfluidic Probe Evaluated as a Device for Diagnosing Cancer

compact and easy-to-use device
may help understand tumor het-
erogeneity and assist in personalized
treatment strategies.
IBM (Rueschlikon, Switzerland,
www.IBM.com) scientists are collab-
orating with pathologists at the Uni-

versity Hospital Ziirich (Switzerland,
www.en.usz.ch) to test a new proto-
type tool to accurately diagnose dif-
ferent types of cancer. This work is
based on a technology developed by
IBM scientists, a microfluidic probe,
which slightly resembles the nib of a
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fountain pen. The eight-millimeter-
wide, diamond-shaped probe consists
in its simplest form of a silicon mi-
crofluidic head ending with a small
tip bearing two microchannels.

[BM scientists have developed the
microfluidic probe, which can inter-
act with tissue sections at the mi-
crometer scale to help unravel some
of the molecular variations within tu-
mors.

Collaboration between IBM and
University Hospital Ziirich puts a
strong emphasis on uncovering the
heterogeneity of tumors. More specif-
ically, the collaboration focuses on
lung cancer, which is one of the most
prevalent forms of cancer and has a
high mortality rate.

“Pathologists are determined to
obtain as much accurate information
as possible from markedly small biop-
sy samples,” said Prof. Dr. Alex
Soltermann, a pathologist specializing
in lung cancer at the Institute for Sur-
gical Pathology of the University Hos-
pital Ziirich. “We hope to introduce
new technologies, such as the mi-
crofluidic probe, into the clinical, mo-
lecular pathology diagnostic frame-
work to enable a range of investiga-
tions, which were previously thought
to be unfeasible. If we are successful,
the tool will be a driver for personal-
ized medicine, and translate into in-
creased confidence in diagnosis and
better detection of predictive cancer
markers.”

Dr. Peter Schraml, director of the
tissue biobank at the Institute of Sur-
gical Pathology, University Hospital
Zrich, said, “In addition to assisting

in diagnostics, this tool may provide
insight into the biomarker distribu-
tion in tumor tissues, which can aid
in understanding cancer progres-
sion.”

To analyze samples, pathologists
typically stain the tissue sample with
liquid re-agents. The intensity and
distribution of the color stain classify
and determine the extent of the dis-
ease. While this approach provides
insights into the tumor, it is increas-
ingly being realized that significant
variations exist within the tumor it-
self; mapping these variations may
help understand the drivers for each
tumor, and assist in personalizing
treatment strategies.

Scientists at IBM Research—Zurich
have been testing the probe in their
lab for about a year and are very en-
couraged by their results. They are
now developing the technology in
the context of important aspects in
pathology and intend to install a pro-
totype device at the hospital and
work alongside pathologists.

The tool that houses the microflu-
idic probe is now at stage where it
may assist in studying the distribution
of low numbers of cancer cells in
biopsied samples. The probe injects
very small volumes of reagents on the
tissue surface and then continuously
aspirates the reagents to prevent
spreading and accumulation. This ap-
proach is used to deliver and retrieve
reagents locally in selected areas of a
tissue section with pinpoint accuracy.
This local interaction with the tissue
sample helps in mapping the hetero-
geneity in the tissue.

LabMedica International
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Wireless Adapter Automates Tedious Pipetting Tasks

An innovative device that automates most pipetting
activities improves accuracy and productivity while
reducing hands-on time and risk of repetitive stress injury.

The Integra Biosciences (Zizers, Switzerland; www.
integra-biosciences.com) VIAFLO ASSIST was designed
for use with any of the VIAFLO II line of multichannel
pipettes (8-, 12-, and 16-channels).

The VIAFLO ASSIST module communicates with the
pipette via wireless Bluetooth technology and controls
the actions of the pipette. The module’s full color screen
and touch wheel interface offer quick and comprehensi-
ble menu navigation, which enables precision pipetting
throughout the volume range of 0.5 to 1,250 microliters
in 6-well to 384-well standard or deep-well plates in land-

Eabmvedica

matically. The user defines the number of mixing cycles,
speed, and mix volume. The system can work in either
landscape or portrait orientation. The concentrated sam-
ple can be drawn from a reagent reservoir or from the
plate itself (e.g., first column). In addition, the sample
can also be aspirated with the pipette from an external
source before placing it on the VIAFLO ASSIST and start-
ing the protocol.

The VIAFLO ASSIST reduces the need for traditional
handheld pipetting to a minimum, relieving lab personnel
from activities that may cause repetitive stress injuries.

Image: The VIAFLO ASSIST smart pipette adapter (Photo
courtesy of Integra Biosciences).

scape or portrait format.

One of the many applications sim-
plified by VIAFLO ASSIST is perform-
ance of serial dilutions, which can be
tedious due to the many mixing steps
that are required. The new system car-
ries out serial dilution protocols auto-

Vitamin Testing in
Babies Uses Tears

dentifying vitamin deficiencies in babies

involves drawing blood, a disheartening
experience for all involved, but a painless
alternative has been developed.

Instead of using blood plasma, chemical
engineers, are developing a simple analysis
tool for tears using a simple absorbent strip
placed against the lower eyelid to collect all
the fluid needed, and then analyze it.

Scientists at the Michigan Technological
University (Houghton, MI, USA; www.
mtu.edu) carried a small clinical trial with
45 infants ranging from newborn to 12
months of age. During the initial work, the
team has identified all vitamins except one
in infant tears using conventional laborato-
ry techniques. They are comparing those
measurements with vitamin levels in the
toddlers’ blood plasma to see if they corre-
late and the initial results are promising.

The team aims to measure levels of vita-
mins A, C, D, E, and K, plus all the B vita-
mins, using tears and a hand-held diagnos-
tic tool called a lab-on-a-chip. Once vitamin
levels in small volumes of tears are correlat-
ed to blood plasma tests, a lab-on-a-chip de-
tection device will allow widespread and
low-cost clinical assessment of children.

Adrienne Minerick PhD, an associate
professor of chemical engineering at the
University, said, “Ideally, infants would
never experience nutritional deficiencies,
but there are regions of the world where up
to 40% of children are malnourished. By
the time symptoms of deficiencies are rec-
ognizable, damage has already occurred
that can impact child development. Our
easy, painless, and inexpensive method will
be able to identify deficiencies much early
than symptoms diagnosis, before lasting
damage occurs.”

LabMedica International
May/2014
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Leucocytes Identified by Automated
Digital Morphology System

n automated digital cell morphology analyzer

for determining leukocyte differential counts
in peripheral blood smears (PBS) has been evalu-
ated in a clinical laboratory.

The differential counting of peripheral blood
leukocytes is one of the most frequently ordered
laboratory tests by clinicians as it is an important
test for the diagnosis of various hematologic dis-
eases and systemic diseases. Improvements in labo-
ratory technologies have benefited from the devel-
opment of automated blood cell counters that have
begun to replace the manual microscopic counting
that is still performed in most laboratories.

Laboratory scientists at the University of Ulsan
College of Medicine and Asan Medical Center
(Seoul, Republic of Korea; www.amc.seoul.kr) ex-
amined a total of 308 peripheral blood samples
with quantitative or qualitative abnormalities, for
which complete blood counts had been ordered
by clinicians. These samples were initially ana-
lyzed using the automatic blood cell analyzer Sys-
mex XE-2100 (Sysmex; Kobe, Japan; www.sys-
mex.com), and the total leukocyte and differential
counts were determined. Manual microscopic dif-
ferential counts of 100 cells on each slide were
separately performed by two independent well-
trained laboratory technologists.

The slides were labeled and loaded into the
CellaVision DM96 system (CellaVision AB; Lund,

Sweden; www.cellavision.com) after
manual microscopic differential count-
ing. In cases with a buffy coat prepara-
tion, the slides were prepared using
samples prior to buffy coat preparation
and labeled in the CellaVision DM96
system To evaluate the clinical rele-
vance of the extension of cell counts
up to 300 or 500 cells, which is the
provided function by the CellaVision
DMO6 system, in the samples with
low leukocyte count of less than 1,000
cells/uL, correlation analysis between
the CellaVision DM96 system and
manual count was performed.

The correlation coefficients between
two methods were consistently high,
ranged from 0.864 to 0.992. The sensi-

tivity, specificity, positive predictive val-
ue, negative predictive values of this system for the
identification of abnormalities was consistently
high, especially for blast cells. When the instru-
ment was instructed to count 300 or 500 cells from
the operator, better performance was demonstrated
than 100 cells in the leukopenic samples by sacri-
ficing only 40 seconds/slide on average.

The authors concluded that the CellaVision
DMO6 system is useful in the clinical laboratory
providing comparative accuracy compared with

manual counts in samples with abnormalities. In
leukopenic samples, report quality can be im-
proved by ordering to count 300 or 500 cells from
the operator without severe prolongation of turn-
around time. The study was published on the Oc-
tober 2013 issue of the International Journal of
Laboratory Hematology.

Image: The DM96 digital cell morphology system
(Photo courtesy of CellaVision).
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Genomic Profiling Assay
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24-month, multi-institution col-

laboration demonstrated the an-
alytic validation of a cancer genomic
profiling assay. The Foundation Med-
icine (Cambridge, MA, USA; www.
FoundationMedicine.com)  assay,
called Foundation One, is a next-gen-
eration sequencing based test used to
characterize all classes of molecular
alterations across 287 cancer-related
genes from routine formalin-fixed,
paraffin-embedded clinical speci-
mens. The results were published in
the October 2013 online edition of
Nature Biotechnology. The publica-
tion also describes clinical application
of this assay across 2,221 consecutive
patient cases.

Genomic testing is becoming criti-
cal to deliver the most effective care
for patients with cancer. However,
analytic validation of NGS-based tests
presents a challenge to clinical appli-
cation due to the fact that thousands
of potential variants may be detected,
and most have no gold standard with
which to compare. The publication in
Nature Biotechnology is the first to
apply and extend the guidelines es-
tablished by the Next-Generation Se-
quencing: Standardization of Clinical
Testing workgroup2 to validate a clin-

ical sequencing-based assay for can-
cet, therefore setting the standard for
validation of targeted NGS in cancer.
Foundation Medicine assessed the
accuracy and precision of Founda-
tionOne using reference samples of
pooled cell lines and hundreds of clin-
ical cancer specimens with diagnostic
testing results generated by estab-
lished clinical assays. FoundationOne
was found to be highly accurate in
identifying genomic alterations, in-
cluding sensitivity greater than 99%
for detection of base substitutions,
08% for detection of insertions and
deletions, and greater than 95% for
detection of copy number alterations,
while maintaining greater than 99%
specificity. Application of Founda-
tionOne to 2,221 clinical cases re-
vealed clinically actionable alterations
in 76% of tumor samples, three times
the number of actionable alterations
detected by other currently available
diagnostic tests. Alterations are de-
fined as clinically actionable if linked
to an FDA approved targeted therapy
in the tumor under study or another
solid tumor, a known or suspected
contraindication to a given therapy, or
an open clinical trial for which the al-
teration confers patient eligibility.

LabMedica International
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Blood-Based Biomarkers

Validated for Mild

Cognitive Impairment —eie B
minimally invasive test is essential for the “F—j

early detection and monitoring of Alz- . ——
heimer’s and other neurodegenerative diseases for - — X
both drug development and planning of patient ‘:_;‘:""“”ff"'-s!:
care. = A
Plasma micro ribonucleic acid biomarkers have ¥ T
been used for the detection of mild cognitive im- .\.__3:(_ - ?glb__lgn

pairment (MCI), which is a condition characteris- [
tic of early stages of many neurodegenerative dis- “skl

eases, including Alzheimer’s disease.

Scientists from the molecular diagnostic com-

pany DiamiR, LLC, (Princeton, NJ,
USA; www.diamirbio.com) working
with colleagues from the Roskamp In-
stitute (Sarasota, FL, USA; www.
rfdn.org) obtained plasma samples from
50 MCI patients and 50 age matched
controls (AMC). The miRNA isolation
and quantitative real-time polymerase
chain reaction (qQRT-PCR) analysis were
performed by Asuragen Inc. (Austin,
TX, USA; www.asuragen.com). Single
target qRT-PCR was performed using
the TagMan Reverse Transcription Kit
and miRNA specific stem-loop primers
(Applied Biosystems; Foster City, CA,
USA; www.appliedbiosystems.com).

The investigators reported that two
families of microRNA biomarkers, miR-
132 and miR-134 families, detect MCI
with the overall accuracy of 96% and
87% respectively, when plasma sam-
ples of MCI patients are compared to
plasma samples of age/gender matched
control subjects. The two families of
biomarkers were identified among neu-
rite/synapse enriched microRNAs and
paired with brain-enriched microRNA
normalizers using proprietary algo-
rithms and software developed at Di-
amiR. The biomarkers are believed to
reflect pathological processes underly-
ing synaptic dysfunction and destruc-
tion characteristic of an early, preclini-
cal stage of dementia development.

Samuil R. Umansky MD, PhD, DSc,
president and chief scientific officer of
DiamiR, said, “The results of this study
are highly encouraging for the develop-
ment of a test for early detection of
Mild Cognitive Impairment, a condi-
tion affecting millions of Americans.
The reported data validates DiamiR’s
innovative approach of using organ-en-
riched microRNAs for early detection
of a pathology, when therapeutic inter-
ventions as well as life style changes
are much more likely to have a mean-
ingful positive impact.” The study was
published on December 22, 2013, in
the journal Aging.

Image: The TagMan Reverse Transcription
kit (Photo courtesy of Life Technologies).
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DNA-ENRICHMENT KITS
EKF Diagnostics

The PointMan real-time PCR kits are
designed to provide reliable and ex-
tremely sensitive detection of can-
cer-related mutations. The kits are
highly specific and efficient in ampli-
fying the target sequence, while si-
multaneously suppressing amplifica-
tion of the wild-type.

BREAK-POINT SYSTEM
Erba Mannheim

The Sensilatest kits are designed to
test antimicrobial susceptibility of
bacteria from various bacteria fami-
lies. The six test kits are based on
EUCAST, contain 40-60 detection
test strips, enable the prognosis of
ESBL and/or MBL production, and
offer visual reading of results.

LAB ANALYZER
EUROLyser Diagnostica

The Eurolyser CUBE is designed for
quick and precise whole blood
analysis. Key features include a
small, compact size that is mainte-
nance free, fast testing procedure
that generates precise test results in
just four simple steps, and a special-
ly designed Android app.

ELECTROLYTE ANALYZER
i-SENS

The i-Smart 30 Pro measures Na+,
K+, and CI- concentrations and re-
ports results in 35 seconds on a col-
or screen. Added benefits include an
all-in-one cartridge that can be used
for four weeks, battery power for two
hours, and fast and error-free data
entry using a barcode scanner.
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Rapid Diagnostic Tests Compared for Invasive Amoebiasis

hree rapid immunoassays have been com-
pared and evaluated for the diagnosis of inva-
sive amoebiasis in an emergency department.

Sensitive rapid diagnostic tests (RDT) con-
tribute to an early diagnosis and thus improve the
prognosis. The test should be also specific to dis-
tinguish amoebic and pyogenic abscess in order to
avoid a percutaneous drainage for diagnostic pur-
poses and a broad-spectrum antibiotherapy.

Scientists at the Military Teaching Hospital
(HIA) Bégin (Saint-Mandé, France; www.defense.
gouv.fr) carried out a retrospective biological
records review that included 639 patients for
whom three serological tests were performed.
They compared a latex agglutination test (LAT)
with enzyme-linked immunosorbent assay and in-
direct hemagglutination assay in the diagnosis of
invasive amoebiasis (IA) performed from January
1, 2001, to July 1, 2012.

The three different techniques performed for
each patient at laboratory of Bégin Hospital were:
a latex agglutination slide test (LAT) (Bichrolatex-
Amibe, Fumouze Diagnostics; Levallois-Perret,

France; www.fumouze.com); an enzyme linked
immunosorbent assay (ELISA) (NovaTec Enta-
moeba histolytica 1gG-ELISA, DiaSorin SPA;
Saluggia, Italy; www.diasorin.com); and the Fu-
mouze Diagnostics’ indirect hemagglutination as-
say Amibiase HAI (IHA).

A total of 639 patients with a performed serol-
ogy were included and among them 75 had at
least one positive serological result. Of these 75
patients, 46 had a final diagnosis of IA, 43 with
hepatic amoebiasis, two with intestinal amoebo-
mas and one with pleuropulmonary amoebiasis
and 29 patients had another final diagnosis. The
LAT was statistically more sensitive than ELISA
and [HA.

The authors concluded that LAT could be used
in any routine clinical laboratory because it is sim-
ple to perform and does not require any special
equipment. The result is achieved quickly in 15
minutes. The interpretation is easy because the bi-
colored positive pattern is very distinguishable
from a negative brown spot. The cost remains low
at approximately EUR 5.22 per test in France. The
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LAT is a useful screening technique in the rapid
diagnosis and the management of patients with
febrile hepatalgia in emergency units. However,
this test should be systematically confirmed by ref-
erence techniques (ELISA, THA). The study was
published on October 11, 2013, in the journal Di-
agnostic Microbiology and Infectious Disease.

Image: Colored latex slide agglutination test for ex-
traintestinal amoebiasis serodiagnosis (Photo cour-
tesy of Fumouze Diagnostics).

Cortisol Identified as Biomarker for Severe Depression in Teenage Boys

team of British neuroscientists has found a dy-

namic link between high levels of the hor-
mone cortisol and chronic depression, especially
among teenage boys.

Clinical depression is a severe and common ill-
ness, characterized primarily by a persistent low
mood and lack of pleasure in usually enjoyable ac-
tivities, which results in significant impairment in
everyday living. It also involves alterations in cogni-
tive and hormonal functions. There is substantial
variation between depressed individuals in terms of
the causes and therapeutic response, making it dif-
ficult to identify those most likely to benefit from in-
tervention and treatment.

Cortisol (hydrocortisone) is a glucocorticoid
hormone, produced by the zona fasciculata of the
adrenal gland. It is released in response to stress
and a low level of blood glucocorticoids. Its pri-

mary functions are to increase blood sugar
through gluconeogenesis; suppress the immune
system; and aid in fat, protein, and carbohydrate
metabolism.

Investigators at the University of Cambridge
(United Kingdom; www.cam.ac.uk) sought to iden-
tify biochemical markers that could be linked to de-
pression. Towards this end, they measured cortisol
levels in saliva samples obtained from two groups of
teenagers. The first group of 660 provided samples
on four school mornings within a week and then
again 12 months later. A second group of 1,198
teenagers gave samples over three school mornings.
Over the time period, the participants were asked
to fill out a questionnaire designed to reveal symp-
toms of depression.

The participants were separated into four sub-
groups determined by combining cortisol results

with data from the questionnaires. Group I was
comprised of individuals with normal levels of cor-
tisol and low symptoms of depression while Group
IV was composed of those with elevated cortisol
and severe symptoms of depression. Results of the
analysis revealed that those in Group IV were on
average seven times more likely than those in
Group I, and two to three times more likely than in
the other two groups, to develop clinical depres-
sion. Further analysis showed that boys in Group IV
were 14 times more likely to develop clinical de-
pression than those in Group I, and two to four
times more likely to develop it than boys in either
of the other two groups.

The study was published in the February 18,
2014, online edition of the journal Proceedings of
the National Academy of Sciences of the United
States of America (PNAS).
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Histology Reveals
Characteristics of Superimposed
Bacterial Ulcerative Colitis

Biopsy specimens have been examined for histologic features sug-
gestive of Clostridium difficile infection in patients with ulcera-
tive colitis. In patients with acutely symptomatic ulcerative colitis, it
is important to determine whether the underlying cause of the dis-
ease is due to a C. difficile infection or may arise due to other infec-
tious organisms and or bowel ischemia.

Pathologists at St Michael’s Hospital (Toronto, ON, Canada;
www.smh.ca) examined nine patients with ulcerative colitis who
had colonic biopsy specimens taken during a symptomatic flare that
coincided with positive C. difficile (C. difficile+) tests. They also
examined 28 controls that were biopsied during an ulcerative coli-
tis flare, but tested negative for C. dif
ficile. The scientists reviewed the his-
tological slides for evidence of pseudo-
membranes, ischemic-like changes,
degree of colitis, and lamina propria r e m a 0 0
hemorrhage. Pseudomembranes are
not real membranes: they represent - -
necrotic debris attached to the colonic
wall and may vaguely resemble a vol- f OI‘ F a S t S’ mpl e GB c Ana IySIS

canic eruption, when examined mi-

croscopically. =
Stool testing was performed using a e 0 ’ n 0 a r e
the C. difficile Tox A/B 1l enzyme im- e "

munoassay (EIA) (Techlab; Blacksburg,
VA, USA; www.techlab.com). The re-
sults were analyzed with a dual-wave-
length spectrometer at 450 nm and
620 nm. In the patients who had a
positive C. difficile+ test, four of nine
(44.4%) had microscopic pseudomem-
branes compared with only 11% in
controls who were C. difficile nega-
tive, which was statistically significant.
The investigators found that other his-
tologic and clinical features were not
predictive.

The authors concluded that al-
though the presence of microscopic
pseudomembranes suggests C. difficile QBC STAR Autoread Plus
infection in patients with ulcerative co-
litis, sensitivity and specificity were
poor; biopsy findings do not reliably de- . .
tect this infectiongin patients with ul- o complete BIOOd COUI‘It in |eSS thal'l 7 MInUteS
cerative colitis. However, the authors
propose that histologic findings of mi-

croscopic pseudomembranes should al- . NO Liql"d Reagents

so prompt testing for C. difficile if not
already performed. 1 1
Ulciritive colitis is a form of inflam- * Slmple Operatlon
matory bowel disease (IBD). It is a dis-
ease of the colon that includes charac-
teristic ulcers, or open sores. The main
symptom of active disease is usually
constant diarrhea mixed with blood, of ® NO Start Up or User Calibratlon
gradual onset. IBD is often confused
with irritable bowel syndrome. The
study was published in the December
2013 issue of the American Journal of
Clinical Pathology. Contact Us to Learn More:

@
- ) ) P n sales@druckerdiagnostics.com
e o B ol aﬁnrucker Diagnostics . .1-s14-ce0-76s

|\ PUTEID CONTTEE D T Innovative Solutions for a Healthier World www.druckerdiagnostics.com
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URINE ANALYZER
Inter Bio-Lab

The iQ-U300 can run up to 10 strips
per load, with three operation
modes, and convenient data man-
agement. The reliable system offers
a 2000-sample memory, a through-
put of 300 samples per hour, mini-
mum maintenance, and software
available in English and Spanish.

PraenaTest
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DIAGNOSTIC BLOOD TEST
LifeCodexx

The PrenaTest is a noninvasive, mo-
lecular blood test for the determina-
tion of fetal chromosomal aneuploi-
dies from maternal blood. The multi-
ple/single pregnancy test can be
used without restriction following all
methods of fertility treatment after
the ninth week of gestation.

COAGULATION SYSTEM
Sekisui Diagnostics
The Coapresta 2000 (CP2000) fea-
tures the benefits of a small foot-
print, combined with enhanced re-
agent performance and stability. A
range of routine coagulation re-
agents with long on-board stability is
also available in a liquid, ready-to-
use format for the CP2000.

CENTRIFUGE
MSE

The Blue Force 1L is the successor
to the Harrier 15/80 and Harrier Plus
centrifuges, and is designed for rou-
tine laboratory use with a wide range
of accessories available. Key fea-
tures include touch screen technolo-
gy, cutting-edge electronics, and re-
mote diagnostics.
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Flow Cytometer Cleared for Diagnostic Use

he US Food and Drug Administration (FDA)

has cleared a flow cytometry system for in vitro
diagnostic use by immunophenotyping. With supe-
rior detection capabilities, it provides accurate meas-
urements, including for rare events critical to clini-
cal diagnosis and monitoring.

The “Navios” flow cytometry system from Beck-
man Coulter Life Sciences (Brea, CA, USA; www.
beckmancoulter.com) has received 510(k) clearance
from the US FDA for in vitro diagnostic use. It has
also received an Import Medical Device Registration
Certificate from the China FDA. This clinical system
provides analytical excellence by coupling extraordi-
nary sensitivity, resolution, and dynamic range with
high-speed data collection.

Ready to use, preoptimized CYTO-STAT tetra-
CHROME reagents make sample preparation easy.
A no-wash protocol reduces sample handling and in-
creases laboratory safety. The Navios Tetra system,
for simultaneous identification and enumeration of
T, B, and NK lymphocytes in whole blood, provides
an easy-to-use solution for multicolor flow cytomet-
ric analysis of lymphocyte subsets as well as CD4+
and CD8+ T cell subsets ratios.

Navios software reports cellular characteristics

such as size, granularity, and phenotype, and com-
bines data in one automated, customized report
with plots and formulas. A variety of reporting op-
tions are available. Easy integration with a variety of
automated preparation devices and LIS-readiness of-
fers secure, high-throughput results, even at high
volumes.

Navios is optimized for signal to noise resolution
and its quick and easy setup of automated walk-
away processing improves workflow while its re-
mote diagnostics reduces downtime and increases
lab productivity. Patented electronics provide accu-
rate and efficient digital signal processing at high
event rates over a wide dynamic range of fluores-
cence intensities. These benefits are packaged in a
compact analyzer that delivers stable performance
over long periods of time and across a wide range of
operating temperatures.

In the USA, the Navios flow cytometer is cur-
rently cleared for clinical immunophenotyping in
conjunction with proprietary Navios Tetra software
and CYTO-STAT tetraCHROME reagents. In the
USA, all other uses are currently for research only.
The Navios has additional capabilities to meet ex-
panded (e.g., research) needs. It incorporates 12 de-
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tectors — 10 fluorescence detectors and 2 light scat-
tering detectors. Simultaneous measurements of in-
tegral, peak, and width are available for all scatter
measurements and up to 10 fluorescent parameters.
According to Mario Koksch, vice president of
Beckman Coulter Life Sciences’ Flow Cytometry
Business Unit, “Every aspect of the optics design of
Navios increases application performance, sensitivi-
ty, and resolution. These systems enhance flow lab-
oratory efficiency by increasing productivity and im-
proving the reliability and reproducibility of results,
thus reducing the cost of flow cytometry testing.”

Image: The Navios flow cytometer for in vitro diagnos-
tic use (Photo courtesy of Beckman Coulter).

Biomarkers Offer Promise for Improved Diagnosis of Rheumatoid Arthritis

N ovel biomarkers have the potential to identify
early Rheumatoid Arthritis (RA) patients who
are seronegative with existing markers.
Approximately one-third of RA patients are neg-
ative for the two serological markers that are pre-
dominantly used in the diagnosis of RA: rheumatoid
factor (RF) and anticyclic citrullinated peptides
(CCP). While third generation CCP assays (CCP
3.0 and CCP 3.1) have increased sensitivity in ear-
ly disease, some RA patients remain seronegative.
The aim of the Hasselt University (Hasselt, Bel-
gium; www.uhasselt.be) study was to identify ad-
ditional autoantibody markers for seronegative RA
and early RA. All early RA patients were positive
for at least one of the 14 novel autoantibodies,
and antibody positivity was associated with a

shorter disease duration (p=0.0087). Fifty-two
percent of RA patients who initially tested nega-
tive for RF and CCP were positive for at least one
of the 14 novel autoantibodies, resulting in a 19%
increase in sensitivity compared to current sero-
logical testing. Five of the novel autoantibodies
were detected more frequently in seronegative RA
patients, indicating that these autoantibodies con-
stitute novel candidate markers for this RA sub-
type.

Hasselt University and Inova Diagnostics (San
Diego, CA, USA; www.inovadx.com) completed an
exclusive, worldwide license agreement and re-
search collaboration for technology developed at
the University. This technology represents an ad-
vance in the diagnosis of Rheumatoid Arthritis

(RA). VIB, the Flemish life sciences research insti-
tute, assisted Hasselt University in patenting the RA
markers and in the license negotiations.

“Delaying diagnosis of RA can impact the qual-
ity of life of affected patients. New biomarkers
can aid in achieving better outcomes based on ap-
propriate treatment at an earlier stage of this dis-
abling disease. We believe that the markers iden-
tified by the world class immunology researchers
at Hasselt University, combined with the assay
development expertise at Inova Diagnostics,
should result in an enhanced capability to accu-
rately diagnose RA patients who are seronegative
by existing markers,” said Michael Mahler, PhD,
vice president of Research and Development of
Inova Diagnostics.

LabMedica International
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Low-Cost Device Helps
Diagnose Pancreatic Cancer

low-cost device has been devel-

oped that could help pathologists
diagnose pancreatic cancer earlier and
faster.

The prototype microfluidic device
can perform the basic steps for pro-
cessing a biopsy, relying on fluid trans-
port instead of human hands to
process the tissue.

Scientists and engineers at the Uni-
versity of Washington (Seattle, WA,
USA; www.washington.edu) have de-
veloped instrumentation that would
essentially automate and streamline
the manual, time-consuming process a
pathology laboratory goes through to
diagnose cancer. The technology
would process and analyze whole tis-
sue biopsies for three-dimensional (3-
D) imaging, which offers a more com-
plete picture of the cellular makeup of
a tumor.

The team built a thick, credit card-
sized, flexible device out of silicon that
allows a piece of tissue to pass through
tiny channels and undergo a series of
steps that replicate what happens on a
much larger scale in a pathology labo-
ratory. The device harnesses the prop-
erties of microfluidics, which allows
tissue to move and stop with ease
through small channels without need-
ing to apply a lot of external force. It
also saves clinicians from having to
handle the actual specimen as a tissue
biopsy taken with a syringe needle
could be deposited directly into the
device to begin processing.

The investigators say this is the first
time material larger than a single-
celled organism has successfully
moved in a microfluidic device. This
could have implications across the sci-
ences in automating analyses that usu-
ally are done by humans. The team
first built a mold using a petri dish and
Teflon tubes, and then poured a vis-
cous, silicon material into the mold.
The result is a small, transparent in-
strument with seamless channels that
are both curved and straight.

Ronnie Das, PhD, the lead author
of the study said, “As soon as you cut
a piece of tissue, you lose information
about it. If you can keep the original
tissue biopsy intact, you can see the
whole story of abnormal cell growth.
You can also see connections, cell
morphology and structure as it looks
in the body.” The technology could be
used overseas as a kit that would
process biopsies, and then send that
information to pathologists who could
look for signs of cancer from remote
locations. Additionally, it could poten-
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tially reduce the time it takes to diag-
nose cancer to a matter of minutes.
The study was presented at the Inter-
national Society for Optics and Pho-
tonics (SPIE Photonics West) confer-
ence held February 1-6, 2014, in San
Francisco (CA, USA; http://spie.org).

Image: The prototype of a microfluidic
device that has both curved and straight
channels for transporting tissue biopsies
(Photo courtesy of the University of
Washington).
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HCV/HBV ASSAY
Abbott

The RealTime HCV/RealTime HBV
mPlus assay is designed to run on
the m2000 RealTime system. The
mPlus allows labs of any size to per-
form molecular diagnostic tests for
infectious disease detection and
therapy monitoring, while enhancing
flexibility of the m2000.
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LACTATE ANALYZER
Nova Biomedical

The StatStrip Lactate is a handheld,
whole blood analyzer designed for
point of care lactate testing. The unit
is easy to use, and requires only a
small, 0.6 mL sample volume, with
lab-equivalent accuracy given in 13
seconds for results.
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Common Leukemia Induced by
Single Mutation in Osteoblasts

Acute myeloid leukemia (AML)
is a blood cancer, but for many
patients the cancer may originate
from an unusual source: a mutation
in their bone cells, called os-
teoblasts.

Cells of the osteoblast lineage af-
fect the homing and the number of
long-term repopulating hematopoi-
etic stem cells, hematopoietic stem
cell mobilization and lineage deter-
mination and B cell lymphopoiesis.

Scientists at the Columbia Uni-
versity Medical Center (New York,
NY, USA; www.cumc.columbia.
edu) and colleagues from other insti-
tutes found that a mutation in the
osteoblasts, which build new bone,
causes AML in mice. Bone marrow
biopsies from patients with AML
and myelodysplastic syndromes
(MDS) were consecutively obtained
from 2000 to 2008. Using many dif-
ferent techniques the investigators
found that AML was caused by a
mutation in the -catenin gene in the
animals’ osteoblasts.

The mutation leads to cancer in
adjacent bone-marrow stem cells
through a series of events. First, the
mutated p-catenin protein moves
from its normal location on the exte-
rior of the osteoblast to the cell’s nu-
cleus, where it turns on production
of a protein called jagged1. Jagged1
proteins are then transported to the
osteoblast’s exterior membrane,
where they can bind to Notch pro-
teins, which activate signaling path-
ways, on neighboring bone-marrow
stem cells. When this happens,
Notch transmits signals inside the
bone-marrow stem cells that ulti-
mately transform the cells to
leukemia. When the investigators
looked at cells from AML and MDS
patients, the scientists documented
similar changes in p-catenin,
jagged1, and Notch signaling in 38%
of the patients.

Azra Raza, MD, a coauthor of the
study said, “After the observation
that a mutation affecting p-catenin in
the bone marrow microenvironment

SEMIAUTOMATED STAINER

Siemens Healthcare
The Hematek 3000 is designed as a
user-friendly lab solution capable of
staining up to 60 slides per hour. The
system can be used by lower-vol-
ume labs as a primary slide staining
solution or as a backup to fully auto-
mated slide prep protocols in larger
labs.
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cells of mice can cause leukemia, the
team then extracted bone marrow
samples of patients with MDS and
AML from their tissue repositories,
to confirm a similar pathway in a
subset of patients. This incredibly
important observation opens the pos-
sibilities of novel therapies for these
dreaded diseases using non-chemo-
therapeutic approaches.”

AML is one of the most common
types of leukemia in adults, with
about 15,000 cases diagnosed in the

URINE CHEMISTRY ANALYZER

YD Diagnostics
The UriScan Pro Il offers simple cal-
ibration, easy data management,
and various data printing formats.
Additional benefits include a 100-
test memory, multi-language soft-
ware, and a throughout of up to 720
tests per hour.
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USA each year. The disease pro-
gresses rapidly, and only about 25%
survive three years after diagnosis.
MDS is a group of blood disorders
diagnosed in about 10,000 people in
the USA each year and many people
with MDS eventually develop AML.
The study was published on January
15, 2014, in the journal Nature.

Image: Leukemia cells in a patient
with acute myeloid leukemia (Photo
courtesy of Genome Research Limit-
ed).

New Technique for Species-Level Identification of Live Gram-Negative Bacteria

Anew method has now been developed that
specifically detects and identifies live Legionel-
la pneumophila in aqueous samples much more
quickly than conventional methods, enabling more
effective monitoring to prevent epidemics.
Legionella pneumophila proliferates in systems
of standing water between 25-50 °C, such as in
fountains, boilers, reservoirs, whirlpool tubs, and
intermittently used water pipes. Although drinking
the contaminated water poses no risk in itself, in-
haling droplets often leads to severe lung infections,
with a relatively high fatality rate. Frequent moni-

toring of water samples is necessary to prevent epi-
demics, but the traditional culture-based method
takes several days.

Prof. Sam Dukan, Prof. Boris Vauzeilles, and their
team at the multiple institutes of The National Cen-
tre for Scientific Research, France (CNRS; www.
cnrs.fr) developed the new method that specifically
identifies live Legionella pneumophila within 1 day.
As a gram-negative bacterium, the Legionella cell
wall is made up of a species-specific lipopolysaccha-
ride. For the new test, samples are exposed to an
azide(N3)-modified precursor compound that only

Legionella pneumophila specifically incorporates in-
to its cell wall saccharide units. The azide groups can
then be used to bind various (e.g., fluorescent mark-
er) detection probes to the cell surface for detection
and identification of the pathogen.

This new technique, described by Mas Pons ]J.,
et al. in the journal Angewandte Chemie (Interna-
tional Edition), January 27, 2014, provides easy,
relatively rapid, selective detection of a single
species of live bacteria, and is the first reported
metabolic lipopolysaccharide labeling using a
species-specific saccharide for this purpose.
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Automated IHC Test Detects
BRAF V600E Mutation in Cancers

he first BRAF V60OE immunohistochem-
istry (IHC) test to detect the BRAF V60OOE
mutation in a variety of tumors was launched.

The BRAF V60OE mutation plays a key role
in a variety of cancers including colorectal can-
cer — the third most common type of cancer
and third leading cause of cancer deaths world-
wide. The BRAF V600E mutation is also
known to play a role in other cancers such as
melanoma, papillary thyroid cancer, and hairy
cell leukemia.

Ventana Medical Systems, Inc. (Ventana;
Tucson, AZ, USA; www.ventana.com), a mem-
ber of the Roche Group, announced the global
launch of The Ventana BRAF V60OE (VE1) as-
say. The Mouse Monoclonal Primary Antibody
in vitro diagnostic antibody is being launched as
a US Class [ exempt/CE-IVD product.

Ventana president Mara G. Aspinall, said,
“The BRAF V600E (VEL) IHC in vitro diagnos-
tic is a valuable addition to our assay portfolio
to aid physicians and patients in the important
stratification of colon cancer.”

The Ventana BRAF V600E (VE1) mouse
monoclonal primary antibody IHC assay is the
result of the company’s exclusive license agree-
ment with the German Cancer Research Cen-

ter (Deutsches Krebsforschungszentrum (DK-
FZ; Heidelberg, Germany; www.dkfz.de) and
the University Hospital (Heidelberg, Germany)
to commercialize the novel IHC primary anti-
body that detects the VOOOE mutated BRAF
protein. This fully automated THC test provides
lab professionals and pathologists with a sensi-
tive and specific, standardized testing method
for the assessment of the BRAF V60OE muta-
tion in tissue. The assay is optimized to perform
on all Ventana Benchmark IHC platforms with
the OptiView DAB IHC detection kit, providing
easy interpretation and integration into a labo-
ratory’s workflow.

Roche also offers the cobas 4800 BRAF V600
mutation test, which is the companion diagnos-
tic for Zelboraf (vemurafenib). This test was clin-
ically validated to select patients in the BRIM-3
study, and only patients
selected by this test were
shown to benefit from
Zelboraf therapy. The
new Ventana IHC BRAF
assay expands Roche’s of-
fering in BRAF V600E
testing into disease areas

SaachMany, o,

1]1! ey o

Pk VANTANA =]

Image: The Benchmark Ultra IHC/ISH staining instrument
(Photo courtesy of Ventana Medical Systems).

THE FULL PICTURE IN URINALYSIS

beyond melanoma.

Hereditary Cancer Assay
Improves Colon Cancer Testing

Patients with a family history of
colon cancer also are vulnerable
to other cancers including breast,
ovarian, endometrial and stomach
cancer.

The detection of individuals with
mutations associated with hereditary
colon cancer greatly increases the
chances of successful medical man-
agement in those atrisk individuals,
which will save lives and reduce the
downstream healthcare costs.

Scientists at Myriad Genetics, Inc.
(Salt Lake City, UT, USA; www.
myriad.com) have announced new
clinical data from a study with
myRisk Hereditary Cancer test. The
assay is a 25-gene hereditary cancer
panel that showed a 60% increase in
mutations detected in cancer predis-
position genes in patients with a pri-
or history of colon cancer and/or
polyps. Once a patient has been iden-
tified as carrying a deleterious muta-
tion that patient’s family members
can be tested to determine if they
have an increased risk of cancer.

The investigators also evaluated
the mutation prevalence among cases
referred for Lynch Syndrome (LS),
the most common genetic cause of
colon cancer, using the myRisk
Hereditary Cancer test. The study
presents data from two cohorts repre-
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senting a total of 1,133 patients diag-
nosed with colon cancer or colorectal
polyps. The results demonstrated that
10% of patients had deleterious muta-
tions in the traditional hereditary
colon cancer genes, but an additional
6% had deleterious mutations in oth-
er genes. This represents a 60% in-
crease in the number of patients de-
tected with deleterious mutations in
cancer predisposing genes.

The scientists additionally investi-
gated the overlap of personal and
family histories in hereditary breast
and ovarian cancer (HBOC) and
hereditary colon cancer in 9,000 pa-
tients. Results showed that among
patients tested for HBOC, 6.9% also
had family histories that meet the Na-
tional Comprehensive Cancer Net-
work (NCCN, Fort Washington, PA,
USA; www.nccn.org) criteria for
hereditary colon cancer. In addition,
30% of patients tested for hereditary
colon cancer also met NCCN criteria
for HBOC. This analysis demon-
strates the overlap among patients
with a family history of hereditary
breast cancer and those with a family
history of colon cancer, suggesting
that patients may benefit from multi-
gene panels to better improve the di-
agnosis of hereditary cancer syn-
dromes.
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Genome Sequencing Detects Defects in Human Oocytes

Asafe, accurate, and low-cost method to select
genetically normal embryos for the in vitro fer-
tilization (IVF) procedure can increase a couple’s
chance of producing a healthy child.

Through whole-genome sequencing of individ-
ual oocytes, the new method detects chromosomal
abnormalities and DNA sequence variations associ-
ated with genetic disorders.

Scientists at the Peking University (Beijing,
China; www.pku.edu.cn) collaborating with col-
leagues at Harvard University (Cambridge, MA,
USA; www.harvard.edu) demonstrated genome
analyses of single human oocytes using multiple
annealing and looping-based amplification cycle
(MALBAC)-based sequencing technology. Various
procedures are currently available to detect genet-
ic defects in embryos prior to implantation, but
these approaches are often invasive, requiring the
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removal of cells from the growing embryo, and do
not simultaneously detect both chromosomal ab-
normalities and DNA sequence variations associ-
ated with genetic disorders.

The scientists developed a method for sequenc-
ing the entire genomes of polar bodies, which are
cells that arise as a byproduct of egg cell division and
often die later on. Because polar bodies are dispen-
sable for human embryonic development, they can
be safely removed without harming the embryo.
The whole-genome sequencing methods simultane-
ously detect both types of defects in single human
sperm cells, but until now, an analogous approach
had not been applied to oocytes, even though chro-
mosomal abnormalities are much more common in
egg cells than in sperm cells.

By sequencing the first and second polar bodies,
the scientists have provided proof of principle for a

low-cost preimplantation genetic screening proce-
dure of selecting fertilized eggs for transfer that are
free of maternal aneuploidy and alleles associated
with Mendelian diseases. The MALBAC sequencing
offers improved resolution and accuracy of simulta-
neous detection of chromosome abnormality and
heterozygous single nucleotide variants associated
with Mendelian diseases.

Jie Qiao, MD, a senior author of the study said,
“The new method detects chromosomal abnormal-
ities and DNA sequence variations associated with
genetic disorders. In this way, we kill two birds with
one stone: one set of deep sequencing analysis to
avoid two types of genetic problems. Theoretically,
if this works perfectly, we will be able to double the
success rate of test tube baby technology from 30%
to 60% or even more.” The study was published on
December 19, 2013, in the journal Cell

Clinical Performance Supports New
Diagnostic Assay for Multiple Sclerosis

N ew clinical data from a validation study demon-
strates positive performance with a novel mo-
lecular test developed to facilitate identification of pa-
tients with multiple sclerosis.

DioGenix (Gaithersburg, MD, USA; www.
diogenix.com) has announced the new data support-
ing the clinical validation of “MSPrecise,” its propri-
etary next-generation sequencing (NGS) assay for the
identification of patients with multiple sclerosis (MS)
at first clinical presentation. The test performed con-
sistently with previous clinical studies, having a speci-
ficity of 82% while maintaining sensitivity compara-
ble to what has been published for the current stan-
dard-of-care (p=0.0027).

Over 200 subjects being evaluated for nonspecific
neurological symptoms that could be MS, were en-
rolled in the prospective, blinded clinical trial that
evaluated and thus validated the performance of MS-
Precise. These subjects were undergoing a compre-
hensive evaluation using the current standard-of-care
for imaging of the central nervous system (CNS) and
analysis of their cerebral spinal fluid and blood.

This study compared the results of MSPrecise
DNA mutational analysis with a consensus diagnosis
made by a panel of independent neurologists chosen
for their significant clinical experience in diagnosing
and treating MS. The MSPrecise interpretive scoring
system provides a simple scaled score to the neurolo-
gist who differentiates patients with MS from those
with other similarly presenting neurological diseases.
Thirteen MS clinical centers of excellence participated
in the trial — believed to be the largest prospective di-
agnostic study of its kind in MS — with over 20
thought-leading clinicians consenting subjects. Results
from this study will now be submitted for peer review.

The results are consistent with two prior Dio-
Genix studies that compared MSPrecise to published
performance data for the oligoclonal banding (OCB)
test and experimental controls. In a previous, mainly
retrospective verification study, MSPrecise demon-
strated a clear improvement in the ability to classify
early-stage MS patients from those with other similar-
ly presenting neurological diseases in comparison to
OCB analysis. Individuals who present with clinical
symptoms and evidence of nonspecific neurological

disease undergo a battery of tests in a diagnostic
process that can take months or even years to com-
plete. The diagnostic standard-of-care for MS includes
CSF analysis using the OCB test alongside a compre-
hensive set of clinical tests to rule-out other neurolog-
ical diseases. Unfortunately, the OCB test yields a
high rate of false-positive results, which can unneces-
sarily expose patients who do not have MS to chron-
ic and expensive therapy that, in some cases, actual-
ly exacerbates their underlying disease.

“MSPrecise should offer neurologists greater in-
sight into early disease events by exploiting the in-
credible biological resolution provided by next-gener-
ation sequencing. As we are able to now more accu-
rately measure these key early biological changes, we
believe we can help inform more appropriate courses
of treatment for individuals who suffer from these
types of immune-mediated diseases,” said Larry
Tiffany, President and CEO, DioGenix.

“MSPrecise interrogates key genes involved in
the immune system of patients being evaluated for
MS. The growing body of evidence indicates this
NGS assay may advance our efforts to more accu-
rately diagnose patients with MS or other immune-
mediated neurological disease,” said Elliot M.
Frohman, MD, PhD, FAAN, Professor of Neurology
& Ophthalmology, and Director, MS Program and
Clinical Center for MS at The University of Texas
Southwestern Medical Center. MSPrecise utilizes
NGS to measure mutations found in rearranged im-
munoglobulin genes in immune cells initially isolat-
ed from cerebrospinal fluid. MSPrecise would aug-
ment the current standard-of-care for MS diagnosis
by providing a more accurate measurement of a pa-
tient’s immune response to a challenge within the
CNS. This novel method of measuring changes in
adaptive human immunity may also be able to dis-
cern individuals whose disease is more progressive
and requires more aggressive treatment.

DioGenix continues its sponsored research to de-
termine if the same DNA mutation signature in pa-
tients with MS found in cerebral spinal fluid can be
readily detected in blood. This research is supported
by Fast Forward, a subsidiary of the [US] National
MS Society.

LabMedica International
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Molecular Assays Developed to Differentiate Bordetella Species

ordetella parapertussis is a causative agent of
whooping cough or pertussis in humans and
B. bronchiseptica causes a wide variety of respira-
tory infections in mammals including humans,
and a specific diagnostic assay would be useful for
routine use or for use in reference laboratories.
The presence of B. bronchiseptica can confound
current molecular B. pertussis or B. parapertussis
diagnostic test results and although 5. bronchisep-
tica may be rare, its prevalence is not known with
any certainty, and it may cause erroneous diagno-
sis, in particular in adolescents and adults.
Scientists at the Institute of Chemical Technol-
ogy (Prague, Czech Republic; www.vscht.cz)
with colleagues in France collected reference

New Service for Circulating
Tumor Cell Analysis

Anew clinical sample procurement capability, in-
cluding fresh blood draws from a wide range of
cancer indications and tumor subtype profiles, im-
proves circulating tumor cell analysis services.

The cutting-edge technology of the IsoFlux sys-
tem for circulating tumor cell (CTC) enrichment and
analysis is among the systems from Fluxion Bio-
sciences (South San Francisco, CA, USA; www.
fluxionbio.com) designed to replace laborious and dif-
ficult assays by providing intuitive, easy-to-use instru-
ments for cell-based analysis. Fluxion now also has the
new capability to include full-service clinical sample
procurement to expand its IsoFlux Discovery Services
offering. Fluxion has been providing a broad range of
analytic services using its IsoFlux system for CTC en-
richment, including quantitative polymerase chain re-
action (qPCR) and next-generation sequencing (NGS)-
based assays. With this new capability, Fluxion can
now also provide clinical sample procurement that in-
cludes fresh blood draws from a wide range of cancer
indications and tumor subtype profiles, such as
Her2+, KRAS+, and EGFR+ samples.

The services are available to diagnostic, biophar-
maceutical, and research institutes that wish to con-
duct CTC studies with clinical samples on a contract
basis. These are provided out of Fluxion’s South San
Francisco reference laboratory using cutting-edge
IsoFlux technology as well as the CTC experience of
Fluxion scientific personnel. With this new offering,
clients can now specify the number and types of clin-
ical samples they wish to analyze and have them in-
cluded in the study without having to set up clinical
agreements. The clinical samples are shipped
overnight to Fluxion’s laboratory and processed the
day of arrival. Each sample is highly annotated with
clinical information and obtained under Institutional
Review Board (IRB) consent.

“After running our Discovery Services for some
time now, we realized that obtaining prospective
clinical samples for CTC studies is a major bottleneck
for our clients. Setting up clinical agreements, ob-
taining IRB approval, and waiting for patient recruit-
ment can slow things down considerably,” said Mike
Schwartz, program director at Fluxion; “This new
addition to our service offering will dramatically in-
crease the speed of discovery for our clients, not to
mention make it easier to source an entire study
from a single vendor.”

LabMedica International
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strains of B. bronchiseptica, B. parapertussis, B.
pertussis and B. petrii, B. holmesii, and clinical
isolates of these species and sputum samples col-
lected from patients with confirmed B. bron-
chiseptica infection by culture.

Clinical isolates and reference strains were cul-
tivated at 36 °C for 48 hours (B. bronchiseptica,
B. parapertussis, and B. petrii) to 72 hours (B.
pertussis and B. holmesii) on Bordet Gengou agar
containing 15% defibrinated sheep blood. Bacteri-
al DNA was isolated with DNeasy blood and
tissue kits (Qiagen GmbH; Hilden, Germany;
www.qgiagen.com). Multilocus sequence typing
(MLST) was also performed. A real-time poly-
merase chain reaction (PCR) assay was carried out
and analyzed on the LightCycler 480 (Roche Ap-
plied Science; Penzberg, Germany;, wWww.
roche-applied-science.com).

Analysis of the sequences revealed a region
that is highly conserved in the genomes of all clin-

ical isolates of B. bronchiseptica and B. paraper-
tussis. This region contains regulatory sites, in-
cluding a ribosome-binding site and polymerase-
binding site. The targeted region of several clinical
isolates of both species was sequenced and align-
ment of the sequences allowed the development
of a two-step real-time PCR assay. The sensitivity
of this real-time PCR assay for detection of B.
bronchiseptica/B. parapertussis and B. paraper-
tussis was 24 and 22 colony forming units (CFU)
per reaction, respectively.

The authors concluded that the first PCR assay
detected the DNA of all clinical isolates of both B.
bronchiseptica and B. parapertussis tested. The
second PCR assay detected only the DNA of B.
parapertussis clinical isolates, thereby allowing
discrimination between B. parapertussis and B.
bronchiseptica. The study was published on Janu-
ary 14, 2014, in the journal Diagnostic Microbi-
ology and Infectious Disease.
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osmometer for high volume laboratories. Proven technology combined with walkaway
operation set the standard for analytical performance, ease of use and productivity.
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AUTOMATED OSMOMETER

Advanced Instruments
The A20 is a fully automated, multi-
sample osmometer. The A20 com-
bines functional design, exceptional
analytical performance, and an intu-
itive software control package to ful-
ly automate osmolality testing. It is
considered ideal for busy laborato-
ries.
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New Capping System Simplifies
Storage of Blood and Urine Samples

novel system for re-capping sample tubes per-

mits secure storage of blood and urine speci-
mens for several days in case additional tests need
to be performed. Blood and urine samples are usu-
ally collected in vacuum tubes before being sent
to a central laboratory for analysis. Following ana-
lytical testing, the vacuum tubes require storage
for several days in case additional or follow-up
tests need to be performed. To simplify the sample
retention process Micronic Europe BV (Lelystad,
The Netherlands; www.micronic.com) has intro-
duced a unique postanalytical capping solution for
blood or urine sample collection tubes.

The system comprises the Novitain Manual
Capper CV750 instrument and Novitain Capclus-
ter-50 multi-caps. The Novitain TPE Push Caps
that make up the Capcluster-50 were designed to
seal 13-mm diameter sample-collection tubes in a

VITAMIN D ASSAY
Carolina Liquid Chemistries
The Vitamin D test measures the
true total 25-Hydroxy Vitamin D. Key
features include a wide dynamic
range with improved precision, elim-
ination of time-consuming washing
steps, and the elimination of inaccu-
rate results caused by matrix effects.
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any competing device.

POC ANALYZER
EKF Diagnostics
The Lactate Scout+ handheld ana-
lyzer is designed for the measure-
ment of lactate. Key features include
hematocrit compensation to ensure
accurate results, as well as fast re-
sults within 10 seconds from the
smallest sample of capillary blood of
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SLIDE-STAINING SYSTEM

ELITech Group
The Aerospray TB Series 2 is de-
signed for simplified ease-of-use
with features such as a large touch
screen, barcode reader, and an intu-
itive user interface with language se-
lection and help screens. The Series
2 stainer also stores a wide range of
traceable data.
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50-tube format. The caps are manufac-
tured from a chemically resistant med-
ical grade hydrophobic polymer to en-
sure stored sample integrity.

The Novitain Manual Capper CV750
is an easy-to-use, stand-alone instru-
ment. To seal sample tubes, a Novitain
Capcluster-50 sheet is placed on the
rack of sample tubes, and the rack is in-
serted into the Novitain Manual Capper
CV750 rack entrance. A simple for-
ward/reverse action of the black handle

evenly caps all 50 tubes in less than two
seconds. Following the capping step, the Novitain
Capcluster-50 retaining foil can be easily removed
to leave each individual tube securely capped. The
tubes can be opened again using the tab attached
to each cap without the need for additional tools.

Image: The Novitain Capcluster-50 capping solution
is designed for sample collection tubes containing bi-
ological samples (e.g., blood or urine) that are re-
quired to be securely stored for several days in case
additional testing needs to be done (Photo courtesy
of Micronic).

Immune Receptor Activates B Cells in Autoimmunity

Anewly-identiﬁed immune protein influences
each person’s response to vaccines and risk for
autoimmune diseases like systemic lupus erythe-
matosus (SLE) and multiple sclerosis.

A genetic variant present in approximately 15% of
the world population can express an additional im-
mune system receptor on their B cells, the cells that
make antibodies. This additional receptor, called an
Fc receptor, binds the antibodies made by B cells and
plays a key role in regulating their production.

Scientists at the University of Alabama (Birming-
ham, AL, USA; www.uab.edu) determined the ex-
pression and functional properties of the Fc frag-
ment of immunoglobulin gamma (IgG), Low Affini-
ty Ilc, Receptor (CD32) Fc Rllc in human B cells,
by performing studies with B cells isolated from pe-
ripheral blood from genotyped healthy participants
and from cell lines. DNA from 366 individuals en-
rolled into the four-dose vaccination groups and
from 525 individuals enrolled into the three-dose
vaccination group was used. Individuals were of

European American or African American ancestry
as determined by self-report and principal compo-
nents analysis. There were 1,194 patients with SLE
as participants and 1,656 controls.

Several different techniques were used including
reverse transcription polymerase chain reaction
(RT-PCR), immunocytochemistry, in vitro stimula-
tion, enzyme-linked immunosorbent assay, im-
munoprecipitation, and immunoblots. Total ribonu-
cleic acid (RNA) was prepared from cells using TRI-
zol Reagents (Invitrogen Life Technologies; Grand
Island, NY, USA; www.lifetechnologies.com). The
RT-PCR for Fc fragment of IgG, Low Affinity Ila, Re-
ceptor (FCGR2A), FCGR2B, and FCGR2C genes
was performed using the Invitrogen Life Technolo-
gies” SuperScript III First-Strand kit followed by
PCR with gene-specific primers.

The authors found that this variant turns a gene
that is normally silent into one that is expressed on
B cells. This variant is shown to be a risk factor for
the development of the autoimmune disease SLE.

Patients with SLE have B cells that make antibodies
that fight the body’s own cells and tissues. Expres-
sion of this receptor likely contributes to this inap-
propriate antibody production by altering the bal-
ance of B cell activity. By analyzing antibody re-
sponses to vaccine, the team found higher antibody
levels after vaccination in individuals with this ge-
netic variant. This means individuals with the vari-
ant have enhanced early vaccine responses, and
they show quicker antibody responses. Conse-
quently, people with this variant mutation may
have an advantage in fighting off infections.

Robert Kimberly, MD, the corresponding author
of the study, said, “This new finding could play a
significant role in the way companies design treat-
ments for autoimmune diseases, in a more targeted
approach. Now efforts can be made to target the in-
dividuals who will benefit from the treatments,
based on the gene mutation.” The study was pub-
lished on December 18, 2013, in the journal Sci-
ence Translational Medicine.

LabMedica International
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Molecular Network Analysis Could Help Diagnoses Endometriosis

Neoteric analysis of endometriosis patients
could help scientists develop better treat-
ments and more revealing diagnhoses for a disease,
which is often misdiagnosed, and can cause se-
vere pain and infertility.

A pattern of immune system signaling mole-
cules has been identified that correlates with cer-
tain symptoms of endometriosis and the underly-
ing cellular activity that produces this signature
has also been identified by measuring inflammato-
ry compounds known as cytokines.

Scientists at the Massachusetts Institute of
Technology (Cambridge, MA, USA; www.mit.
edu) analyzed peritoneal fluid from 77 patients
who reported a wide range of symptom severity.
Leukocyte and erythrocyte contents of the primary
aspirate were determined by hemocytometer count
and total protein concentration was determined by
bicinchoninic acid assay (Thermo Scientific Pierce;
Rockford, IL, USA; www.piercenet.com).

Test Identifies Risk of
Developing Lymphoma

cont’d from cover

diligent surveillance of the immune system and this
immune surveillance accounts for the surprising rar-
ity of B-cell lymphomas in the population, given how
often these spontaneous changes occur.

Scientists at Walter and Eliza Hall Institute (Mel-
bourne, Australia; www.wehi.edu.au) discovered
that the loss of function of the tumor suppressor
gene PR Domain Containing 1, with ZNF Domain
(PRDM1), also known as B-Lymphocyte-Induced
Maturation Protein (BLIMP1) or deregulated expres-
sion of the oncogene B-Cell CLL/Lymphoma 6
(BCL6), occurs in a large proportion of diffuse large
B-cell lymphoma (DLBCL) cases.

Targeted mutation of either gene in a rodent mod-
el leads to only slow and infrequent development of
malignant lymphoma and despite frequent mutation
of BCL6 in activated B- cells of healthy individuals,
lymphoma development is rare. The scientists found
that T-cells prevent the development of overt lym-
phoma, and impairment of T-cell control results in
rapid development of DLBCL-like disease, which can
be eradicated by polyclonal cluster of differentiation
8 (CD8™) T-cells in a T-cell receptor, CD28-depend-
ent and Fas ligand-dependent manner.

David Tarlinton, PhD, a coauthor of the study,
said, “In the majority of patients, the first sign that
something is wrong is finding an established tumor,
which in many cases is difficult to treat. Now that we
know B-cell lymphoma is suppressed by the immune
system, we could use this information to develop a di-
agnostic test that identifies people in early stages of
this disease, before tumors develop and they progress
to cancer. There are already therapies that could re-
move these ‘aberrant’ B-cells in at-risk patients, so
once a test is developed it can be rapidly moved to-
wards clinical use.” The study was published on Feb-
ruary 2, 2014, in the journal Nature Medicine.
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Multiplex cytokine immunoassays were per-
formed for 50 peritoneal cytokines, chemokines,
and growth factors determinations using group I
27-plex, group II 21-plex, and ICAM-1 and
VCAM-1 singleplex immunoassay panels (Bio-
Rad Laboratories; Hercules, CA, USA; www.
bio-rad.com). Macrophage prevalence in peri-
toneal aspirates was assessed by flow cytometric
quantitation of cluster of differentiation CD45+/
CD68+ leukocytes. Gene set enrichment and co-
expression analysis was also performed to assess
enrichment for cytokine production across rest-
ing and activate immune cell lineages.

The scientists found a distinctive profile of
cytokine activity associated with certain symp-
toms, specifically ovarian and rectovaginal le-
sions. This pattern, which included 13 cy-
tokines, was also negatively correlated with pa-
tient fertility. Many of the inflammatory com-
pounds that make up the newly discovered sig-

nature have previously been implicated in en-
dometriosis. One of the key regulators of this
signature that the team identified was c-Jun, a
protein that drives inflammation. This molecule
has been linked to endometriosis before, and a
drug that inhibits c-Jun is now in clinical trials
to treat the disease.

Linda Griffith, PhD, a professor of biological
and mechanical engineering and the senior author
of the study said, “This paper isn’t to say we dis-
covered the answer. We're trying to start a con-
versation with a broad translational science com-
munity about this because it is such a terrible dis-
ease. We found something really interesting, but
it’s only the tip of the iceberg, and if other clini-
cians are interesting in setting up a similar study
with their patients, we’re happy to talk about col-
laborating with them.” The study was published
on February 5, 2014, in the journal Science
Translational Medicine.
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IMMUNOASSAY ANALYZER
Getein Biotechnology

The FIA8000 is designed to detect
cTnl, PCT, NT-proBNP, cTnl/NT-
proBNP, cTnl/CK-MB/Myo and CRP
in human whole blood, serum or
plasma specimens with results avail-
able in minutes. The system is con-
sidered ideal for diagnosis of cardio-
vascular and inflammatory disease.
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BLOOD GAS ANALYZER
Nova Biomedical

The Stat Profile Prime is compact,
lightweight, and simple to operate
with a color touch screen, and can
be used in a fixed location or on a
mobile cart. Key features include au-
tomated, true liquid QC, and contin-
uous electronic self-monitoring, de-
signed to save time and labor.
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URINALYSIS CONTROL
Streck

The UA-Cellular Complete is con-
tains chemistry analytes and cellular
components to more closely mimic a
patient sample. The control is pack-
ages in 120 mL squeeze bottles with
flip-top caps, and is assayed for the
Siemens CLINITEK Atlas and Sys-
mex UF1000i combined system.
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DIGITAL ANALYZER
West Medica

The Vision Karyo is a chromosome
analysis system for karyotyping that
offers superior quality digital sam-
ples. Enhanced documentation and
specialized software provide greater
accuracy, objectivity, and assurance
in exam results, ensuring an efficient
and streamlined user workflow.
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Cotinine Assay Confirms
Nonsmoking Status

cont’d from cover

was a non-smoker. Toward this end, the British
biotech company GFC Diagnostics (Bicester, Unit-
ed Kingdom; www.gfcdiagnostics.com) has intro-
duced the Saliva SmokeScreen test. The test de-
tects cotinine, a breakdown product of nicotine.
Cotinine has an in vivo half-life of approximately
20 hours, and is typically detectable for several
days (up to one week) after the use of tobacco.
The level of cotinine in the blood is proportionate
to the amount of exposure to tobacco smoke, so it
is a valuable indicator of tobacco smoke exposure.
The newly improved Saliva SmokeScreen assay is
more sensitive and specific than its previous ver-
sion, being reported at 90% and 98% respectively,
with an accuracy of 94%.

To test for nicotine exposure the user places
the test swab in the mouth to absorb 1.5 mL of
saliva. The swab is removed from the mouth,
placed inside the plastic collector, and pushed
against the grid half way down. This procedure

squeezes the saliva into the bottom of
the collector. The presence of cotinine
causes a color change that is visible af-
ter one minute. The optimal time to
read the result is six minutes. If read
before five minutes, the result will be
positive, but less than the correct re-
sult. After six minutes, it will be more
than the true result.

The Saliva SmokeScreen test has
been certified as a tool in a British
health insurer’s program to verify non-
smoking in their policyholders, so they

can qualify for its unique nonsmoker
cash back reward. Dr. Graham Cope, technical di-
rector at GFC Diagnostics and an honorary senior
research fellow at the University of Birmingham
(United Kingdom; www.bham.ac.uk), said,
“Smoking is an important risk factor for many
chronic diseases, such as respiratory diseases, car-
diovascular disease, and diabetes. It also causes

blood pressure to rise and is linked with high cho-
lesterol levels. We are pleased the SmokeScreen
test has been chosen as the means to monitor
smoking in this program.”

Image: Development of a pink color indicates a pos-
itive Saliva Smokescreen result (Photo courtesy of
GFC Diagnostics).

Mosaic Confocal Microscopy Technique Speeds-Up Skin Cancer Surgery

new and faster optical approach called strip

mosaicing confocal microscopy was recently
developed to reduce the time required to perform
Mohs surgery for the removal of malignant skin
cancers.

Mohs surgery, also called Mohs micrographic
surgery, is a precise surgical technique that is used
to remove all parts of cancerous skin tumors while
preserving as much healthy tissue as possible. Mohs
surgery is used to treat such skin cancers as basal
cell and squamous cell carcinomas.

Investigators at Memorial Sloan Kettering Can-
cer Center (New York, NY, USA; www.mskcc.org)
were funded by a grant from the [US] National In-
stitute of Biomedical Imaging and Bioengineering
(Bethesda, MD, USA; www.nibib.nih.gov) to devel-
op a microscopy method to rapidly analyze tissues
during the Mohs procedure.

The investigators developed a new pathological
assessment technique called strip mosaicing confo-
cal microscopy that employed a focused laser line to
perform multiple scans of tissue excised during
Mohs surgery to obtain image “strips” that were
then combined, like a mosaic, into a complete im-
age of the tissue. The process required only 90 sec-
onds and eliminated the need to freeze and stain
the tissue samples for analysis — a process that takes
20 to 45 minutes.

In a study, tissue samples from 17 Mohs cases
were imaged in the form of strip mosaics. Each mo-
saic was divided into two halves (submosaics) and
graded by a Mohs surgeon and a dermatologist who
were blinded to the pathology. The 34 submosaics
were compared with the corresponding Mohs
pathology. Results revealed that the overall image
quality was excellent for resolution, contrast, and

stitching. Components of normal skin including the
epidermis, dermis, dermal appendages, and subcu-
taneous tissue were easily visualized. The prelimi-
nary measures of sensitivity and specificity were
both 94% for detecting skin cancer margins.

Dr. Steve Krosnick, director of the program for
image-guided interventions at the [US] National In-
stitute of Biomedical Imaging and Bioengineering,
said, “The technology is particularly well-suited for
Mohs-trained surgeons, who are experts at per-
forming excisions and interpreting images of tissue
samples removed during the Mohs procedure. Im-
age quality, ability to make accurate interpretations,
and time savings will be key parameters for adop-
tion of the system in the clinical setting, and the
current results are very encouraging.”

The study was published in the October 2013 is-
sue of the British Journal of Dermatology.
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Dedicated Blood DNA Collection Tube
Receives European Marketing Approval

new collection tube for routine clinical use

that was designed to preserve DNA in blood
samples was recently certified for use as a diagnos-
tic product in Europe.

The PreAnalytiX GmbH (Feldbachstrasse,
Switzerland; www.preanalytix.com) PAXgene
Blood DNA Tube provides a means for the collec-
tion of whole blood for the isolation of genomic
DNA in a closed, evacuated system. Blood is col-
lected under a standard phlebotomy protocol into
an evacuated tube that contains potassium-EDTA
additive. Complete isolation of DNA is carried out
using manual or automated methods such as salt-
ing out precipitation, magnetic beads, or silica
membrane-based technologies.

The 2.5 milliliter PAXgene Blood DNA Tube sta-
bilizes genomic DNA with validated time and tem-
perature parameters. The tube incorporates work-

Protein Biomarker Linked
To Delirium Duration

Aprotein biomarker appears to be linked to the
duration of delirium and may have important
implications for refining future delirium treatment in
critically ill patients in intensive care units (ICU).

The calcium binding protein B (S100) has previ-
ously been identified as a marker associated with
delirium, and a study has now linked it to the dura-
tion of delirium in critically ill patients who suffer
from the acute confusion and disorientation charac-
teristic of delirium.

Scientists at the Indiana University School of
Medicine (Indianapolis, IN, USA; www.medicine.
iu.edu) performed a prospective observational cohort
study on 63 delirious patients who were selected for
the analysis, with two blood samples for S100 col-
lected on days one and eight of enrollment.

S100 levels were measured in duplicate using a
prevalidated commercially available assay kit (Dia-
Sorin S.p.A.; Saluggia, Italy; www.diasorin.com).
The kit employs a two-site one-step enzyme linked
immunosorbent assay and includes two positive con-
trols of known concentration (one with less than 1.0
ng/mL and the other with more than 2.0 ng/mL of
pure S100 antigen), as well as a negative control in
every run. Normal values for S100 were established
as below 0.10 ng/mL based on a previously pub-
lished study of 200 healthy volunteers who showed
a median plasma concentration of 0.052 ng/mL.

The investigators found that found that ICU pa-
tients with abnormally elevated levels of S100 ei-
ther on day one or day eight, or both, had higher
delirium duration compared to patients with normal
S100 levels on both days. Adjusting for age, gender,
race and other medical conditions, hospitalized pa-
tients with delirium have stays that are more than
twice as long. They have a greater probability of be-
ing discharged to a long-term-care facility, and have a
much higher probability of developing dementia than
patients who do not experience delirium.

The study was published in the December 2013
issue of the International Journal of General Medi-
cine.
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flow efficiency features including a two-dimension-
al bar code on the label and a tube closure that
clearly identifies this unique DNA collection tube.

The PAXgene tube, which recently received
the European Union’s CE marking IVD certifica-
tion for sale in Europe was developed as part of a
joint venture between Becton Dickinson and Com-
pany (Franklin Lakes, NJ, USA; www.bd.com)
and QIAGEN (Venlo, The Netherlands; www.
giagen.com).

“The validated performance data we provide to
clinical scientists for the PAXgene Blood DNA
Tube should reduce the chances of preanalytical
error, ensuring the best quality sample for accu-
rate IVD test performance and for blood DNA
storage related to the identification of new bio-
markers of disease or drug actions,” said Frank
Augello, general manager of PreAnalytiX GmbH.
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MO C. difficile for Abbelt w2000

MOLECULAR
DIAGNOSTIC TEST
Abbott
The latest test for C. difficile has
been added to the test menu of the
m2000 molecular testing system.
The PCR test is developed by IMDx
for the m2000 system, and is de-
signed to enhance the expanding

test menu offered by Abbott.
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H. PYLORI IMMUNOASSAY
Alfa Scientific

The Instant-View H. pylori im-
munoassay is designed for the de-
tection of IgG antibodies specific to
H. pylori in human serum or whole
blood. The test features high sensi-
tivity and specificity, fast results in 4-
7 minutes, and convenient room
temperature storage.
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IMMUNOASSAY SYSTEM
Boditech Med
The ichroma SMART reader fea-
tures a 7-inch LCD display with
touch screen, single-channel pro-
cessing, and barcode scanner. Se-
mi-automatic operation allows the
reader to finish the testing once
users apply a sufficient amount of
samples to each cartridge.
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SPECIMEN-PROCESSING
SYSTEM
Copan Diagnostics

The WASPLab is designed as a bar-
code-driven and conveyor-connect-
ed specimen-processing system.
The system utilizes robotic plate
management and image analysis to
automate specimen workup in mi-
crobiology.
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Standardized Assays Developed to Quantify Human Proteins

he feasibility of large-scale standardized pro-

tein measurements, which are necessary for
validation of disease biomarkers, has been devel-
oped.

Multiple reaction monitoring (MRM) mass
spectrometry has been successfully applied to
monitor targeted proteins in biological specimens,
raising the possibility that assays could be config-
ured to measure all human proteins.

Scientists at the Fred Hutchinson Cancer Re-
search Center (Seattle, WA, USA, www.fhcrc.org)
in collaboration with other intuitions targeted a
protein-detection approach that has the potential to
systematically and reliably measure the entire hu-
man repertoire of proteins, known as the pro-
teome. The MRM technique can simultaneously
and precisely detect the abundance of hundreds of

proteins in many different samples. The teams of in-
vestigators were able to reproduce measurements
of 319 proteins from human breast cancer cells,
showing that the method can be standardized
across laboratory and international boundaries.

This method enabled highly specific, precise,
multiplex, quantification of a minimum of 170
proteins in 20 clinical samples per instrument per
day — no other existing technology has this pow-
er. Because the mass spectrometry technique is
targeted, meaning the scientists can tune the in-
struments to look for a specific subset of proteins
in cancer cells or other sample types, it can detect
the presence of proteins of interest at much lower
levels in minute blood samples or biopsies than a
nontargeted tactic.

Amanda Paulovich, MD, the senior author of

the study, said, “This method has the potential to
completely revolutionize how we measure hu-
man proteins. Having a global resource for stan-
dardized quantification of all human proteins
would set new standards that would undoubtedly
increase the reproducibility of preclinical re-
search, which would have a dramatic impact on
the translation of novel therapeutics and diagnos-
tics. Right now, you can’t make robust measure-
ments of most human proteins. More than 10
years after the human genome has been se-
quenced and we have the full catalog of mole-
cules as important as proteins, we still can’t study
the human proteome with any kind of throughput
in a standardized, quantitative manner.” The
study was published on December 8, 2013, in the
journal Nature Methods.

Molecular Detection Kit Assessed for African Trypanosomiasis

Molecular methods have great potential for
sensitive parasite detection in the diagnosis
of human African trypanosomiasis (HAT), but the
requirements in terms of laboratory infrastructure
limit their use to reference centers.

A recently develop commercial assay that uses
loop mediated isothermal amplification (LAMP)
has been transformed into a ready-to-use kit for-
mat that does not require thermocyclers and am-
plification and can be conducted in a heating
block or a hot water bath.
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Tropical medicine specialists at the Institute of
Tropical Medicine (Antwerp, Belgium; www.itg.be)
working with colleagues at the Kinshasa University
(Kinshasa, Democratic Republic of the Congo;
www.unikin.cd) evaluated the diagnostic perform-
ance of the Loopamp Trypanosoma brucei assay
(LAMP) in confirmed 7.6. gambiense HAT patients,
HAT suspects and healthy endemic controls from
the Democratic Republic of the Congo (DRC).

Archived DNA from blood samples from 142 7.
b. gambiense HAT patients, 111 healthy endemic
controls and 97 HAT suspects with unconfirmed
status were included in a retrospective evaluation.
The Loopamp 7Trypanosoma brucei Detection Kit
(Eiken Chemical; Tokyo, Japan; www.eiken.co)
was applied in duplicate on the DNA extracts.
LAMP amplified 7. brucei DNA was visualized us-
ing the provided ultraviolet-light emitted diode (UV-
LED) device. Amplified DNA emits green fluores-
cence while there is no fluorescence in negative
samples.

Of the 142 HAT patients, 132 and 124 were
LAMP positive in respectively the first and second

run, corresponding with sensitivities of 93.0% and
87.3%. Of the 11 patients with trypanosomes de-
tected only in lymph or in cerebral spinal fluid
(CSF), seven were positive in both LAMP runs on
blood. Of the 97 HAT suspects, six were positive in
both replicates of LAMP, eight and 20 were positive
in the first and second replicate, respectively. Of 111
healthy endemic controls, four tested positive twice
with LAMP and four tested positive only once.

The authors concluded that the LAMP has simi-
lar diagnostic accuracy as the 18S ribosomal DNA
(rDNA) polymerase chain reaction (PCR) and can
replace PCR for accurate and simplified detection of
Trypanozoon DNA in clinical specimens. LAMP
showed good diagnostic accuracy and excellent re-
producibility, and may have an important role to
play in disease surveillance. However, it should be
noted that the specificity of LAMP is not 100%, that
HAT treatment is complex and toxic, and that the
positive predictive value of tests is low in hypoen-
demic settings. The study was published on Octo-
ber 17, 2013, in the journal Public Library of Sci-
ence Neglected Tropical Diseases.
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Pregnancy Assay Receives
CE Marking and FDA Clearance

he approved new pregnancy determination as-

say features a broad dynamic range and is the
first to standardize to the World Health Organiza-
tion’s latest international standard.

To help move reproductive health management
forward, Beckman Coulter Diagnostics of Beckman
Coulter (Brea, CA, USA; www.beckmancoulter.
com) has received the CE marking and US Food and
Drug Administration (FDA) 510(k) clearance for its
new Access Total phCG (5th IS) assay. It is the first

hCG assay standardized to the highly purified
World Health Organization (WHO) 5th Internation-
al Standard (IS) for glycoprotein chorionic go-
nadotropin. The BhCG assay is critical in routine
and emergency diagnosis as it is frequently ordered
on women of childbearing-age who require treat-
ment, which could potentially be harmful to a fetus.
The expanded utility of the assay has also been CE
Mark approved for Down syndrome assessment
during pregnancy.

“As the first manufacturer to standardize to the
WHO 5th IS, the new phCG assay is an example
of Beckman Coulter’s continuing dedication to
lead the way in this important diagnostic field,”

Germline and Somatic Variants
Analyzed in Ovarian Cancer

Genetic studies of inherited predisposition to
ovarian cancer have tended to focus on
women with a known family history of the disease.

For ovarian cancer patients with no known fam-
ily history of the disease it has been found that one
fifth of them had inherited alterations in genes
known to be linked to ovarian and breast cancer.

Scientists at Washington University School of
Medicine (St. Louis, MO, USA; http://medschool.
wustl.edu) working with colleagues from other insti-
tutes, studied 429 women with sporadic ovarian can-
cer who did not have a known family history of either
ovarian or breast cancer or rare cancer syndromes, all
of which are known to increase the risk of develop-
ing ovarian tumors. They analyzed DNA from each
woman’s tumor tissue and compared it with DNA
from her skin. From this comparison, they could
identify the acquired mutations in each tumor. They
also compared the patients’ skin DNA with that of
557 women without ovarian cancer to identify inher-
ited mutations.

In total, the team found 222 inherited mutations
that increase the risk for ovarian cancer. Some were al-
ready known about, for instance breast cancer 1, ear-
ly onset (BRCA1) and BRCAZ, while others have nev-
er been linked to ovarian cancer. They identified
3,635 high confidence, rare truncation, and 22,953
missense variants with predicted functional impact.
They found germline truncation variants and large
deletions across Fanconi pathway genes in 20% of cas-
es. Enrichment of rare truncations was shown in BR-
CAl, BRCAZ, and the gene Partner and Localizer of
BRCA2 (PALB2). Evidence for loss of heterozygosity
was found in 100% and 76% of cases with germline
BRCA1 and BRCAZ2 truncations, respectively.

The study was published on January 22, 2014, in
the journal Nature Communications.
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said John Blackwood, sen-
ior vice president of Prod-
uct Management for Beck-
man Coulter Diagnostics;
“The new assay is just one
example of the innovations

that comprise Beckman
Coulter’s reproductive health portfolio — the most
comprehensive immunoassay reproductive panel
available on the market.”

The assay features a broad dynamic range with
automatic onboard dilution capability, reducing the
need for manual sample dilutions. As a part of the
standardization, reference ranges have been updat-
ed to include additional populations that include
women over the age of 40, postmenopausal
women, and men. Additionally, in response to

Lp- PLAZ

Llpoproteln-

changing laboratory environments and the chal-
lenges faced in collecting serum samples, Beckman
Coulter has further improved the Total phCG (5th
IS) to make it more resilient to preanalytical factors.

“Access” reproductive solutions are part of a
comprehensive assay menu featured on the Access
and UniCel Immunoassay Systems.

Image: The Access Total BhCG (5th IS) assay for
pregnancy determination (Photo courtesy of Beck-
man Coulter).
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TB ELISA KIT
Diagnostic Automation /
Cortez Diagnostics
The TB IgG ELISA kit is designed for
the detection and quantitative deter-
mination of specific IgG antibodies
against Mycobacterium tuberculosis
in human serum and plasma. The to-
tal test time is less than an hour, and

shelf life is 12-14 months.
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CHEMISTRY ANALYZER
Diatron

The Pictus 500 bench-top system
features continuous sample loading,
bar code reading of samples and
reagents, and intelligent software.
Additional benefits of the easy-to-
use system include clot detection
and probe collision prevention for
safe and reliable operation.
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HPLC SYSTEM

Erba Mannheim
The Hb-Vario automated system is
capable of measuring both HbA1C
and A2 for the monitoring of dia-
betes. Key features include a large
color touch screen, intuitive user in-
terface, on-board QC, automated
maintenance, USB / LAN ports, and
an optional built-in thermal printer.
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ELISA ANALYZER

Institut Virion\Serion
The Immunomat is a four-plate
benchtop automat with an integrated
pipetting system, plate transporter,
ELISA washer and reader. The fea-
tures of the fully automated analyzer
ensure an efficient workflow, and al-
low the processing of up to seven
microtitre plates.
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Immune Abnormalities Meet Diagnostic
Criteria for Myalgic Encephalomyelitis

mmunological abnormalities have been identi-

fied in Myalgic Encephalomyelitis, also known as
Chronic Fatigue Syndrome (ME/CES) patients and
significant developments have been made to the di-
agnostic criteria.

Potential immunological markers have not been
assessed in patients fulfilling these latest clinical re-
quirements and therefore there is a need to evalu-
ate immunological parameters in patients that also
fulfill the latest diagnostic criteria available known
as the International Consensus Criteria (ICC).

Immunologists at Griffith University (Gold
Coast, Australia; www.griffith.edu.au) recruited 63
participants of which 41 were ME/CES patients
and 22 were healthy controls. Whole blood sam-
ples were collected from all participants. With the
exception of Natural Killer (NK) cell phenotyping
experiments, whole blood was used for all pheno-
typing studies.

For all flow cytometer experiments, the mono-
clonal antibodies were fluorescently labeled with

fluorescein isothiocyanate, phycoerythrin, allophy-
cocyanin and peridinin chlorophyll, and analysis
was performed on a four-color flow cytometer. The
activity of NK cells was measured using a well-
known flow cytometric method stained with an-
nexin V and 7-AAD (Becton Dickinson (BD); San
Diego, CA, USA; www.bd.com) and analyzed on
the BD fluorescence-activated cell sorting (FACS)
Calibur flow cytometer.

In patients with ME/CFS, NK cell activity was
significantly reduced in comparison to healthy con-
trols. Measures of NK cell lytic proteins did not
yield any significance difference between the
groups. A significant increase in regulatory T-cells
(Tregs) was observed ME/CEFS patients in compar-
ison to healthy controls. A significant decrease in
cluster of differentiation CD39% Tregs was ob-
served in one group of ME/CEFS patients in com-
parison to healthy controls. No significant differ-
ences were observed in B-cells, NK cells and plas-
macytoid and myeloid (DC) phenotypes.

The authors concluded that differences could

be found in human neutrophil antigens and ex-
pression of natural killer cell receptors between
patient groups. Highly significant correlations
were also found between physical status and
some immune parameters in ICC defined pa-
tients. This preliminary investigation on different
diagnostic criteria suggests that the ICC may be
more effective in detecting salient differences in
the immune system. The study was published on
November 14, 2013, in the Journal of Molecular
Biomarkers & Diagnosis.

Image: The FACSCalibur four-color automated
benchtop analytical flow cytometer (Photo courtesy of
BD Biosciences).

Biomarker Improves Diagnosis of Esophageal Cancer

biomarker has been discovered that has the

potential to improve the diagnosis, prognosis,
and treatment of Esophageal Squamous Cell Carci-
noma (ESCC), the major histological form of
esophageal cancer, a leading cause of cancer death
worldwide.

Currently, there is poor prognosis for ESCC pa-
tients and the five-year overall survival rate ranges
from 20% to 30%, and as such, there is an urgent
need for biomarkers which can diagnose this dis-
ease as early as possible to estimate reaction to
chemotherapy or radiotherapy in patients and pre-
dict the overall survival rate of patients undergoing
treatment.

Scientists at the National University of Singapore
(Singapore; www.nus.edu.sg) studied between
2010-2011 a total of 69 paired primary ESCC tu-
mor tissues and their matched nontumorous tissues

that were surgically removed, snap-frozen in liquid
nitrogen for protein, ribonucleic acid (RNA), and
DNA extraction. The study included a second co-
hort of a total of 180 paired primary ESCC tumor
tissues and their matched non-tumor tissues that
were surgically removed and embedded in a paraf-
fin block for tissue microarray (TMA) construction
between 2001 and 2005.

The investigators discovered that the RNA edit-
ing enzyme adenosine deaminase acting on RNA-1
(ADART1), which catalyzes the editing process, is
significantly overexpressed in ESCC tumors. They
observed that the ADAR1 changes the product of
the Antizyme Inhibitor 1 (AZIN1) protein to a form
that promotes the development of the disease. Clin-
ically, the tumoral overexpression of ADARI gene
was correlated with the shorter survival time of ES-
CC patients. RNA editing was analyzed by real-time

polymerase chain reaction and migration invasion
assays were performed using 24-well BioCoat Ma-
trigel Invasion Chambers (BD Biosciences; San
Jose, CA, USA; www.bdbiosciences.com).

Leilei Chen, MD, PhD, a senior author of the
study said, “Investigating the connection between
ADARI-mediated RNA editing and cancer progres-
sion is only the initial step in this investigation. The
tumoral over-expression of ADAR1 can be used as an
early warning sign of ESCC and halting or reversing
the process may block the cells’ conversion from nor-
mal to malighant.” The authors concluded that that
ADARI can serve as a useful biomarker to detect dis-
orders leading to ESCC and as a potential therapeu-
tic target. The study may also provide the key to a bi-
ological process for drug development in the treat-
ment of ESCC. The study was published on Decem-
ber 3, 2013, in the journal Cancer Research.
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Blood Test Detects High-Risk of Developing Rheumatoid Arthritis

Anew method identifies people
at highrisk of developing
rheumatoid arthritis, using a simple
blood test and information about
their smoking habits. The new com-
puter-based technique of prediction
modeling allows researchers to com-
bine both genetic and environmen-
tal risk factors to estimate an indi-
vidual’s lifetime risk of developing
this disease. According to the
study’s lead researcher, Dr. lan
Scott, department of genetics & mo-
lecular medicine at King’s College
London, this new prediction model-
ing technique can also identify peo-
ple at risk of developing rheumatoid
arthritis at a younger age.

“This new computer-based tech-
nique of prediction modeling allows
us to estimate someone’s risk of de-
veloping rheumatoid arthritis over
their lifetime using genetic markers
from a single blood test and informa-
tion about their smoking habits,” ex-
plained Dr. Scott.

Individuals classed as being high
risk, using information from the
most important gene associated
with rheumatoid arthritis (the HLA-
DRB1 gene), are more likely to de-
velop rheumatoid arthritis at a
younger age. They could be moni-
tored for early signs of the disease.
Treating rheumatoid arthritis early,
before significant joint damage has
occurred, increases the likelihood
that the individual will go into re-
mission (no joint pain or swelling)
following treatment.

Identifying people who are at a
very high-risk of developing rheuma-

toid arthritis can also provide a better
understanding of the changes in the
body’s immune system that lead to
rheumatoid arthritis. This could lead
to the development of new treat-
ments that target the very earliest
phase of the disease.

Rheumatoid arthritis is an autoim-
mune condition that causes pain and
inflammation in the joints. It affects
around 400,000 people in the UK
and is at present incurable. Many fac-
tors are known to contribute to an in-
dividual’s risk of developing rheuma-
toid arthritis. These are divided into
two categories: inherited genetic fac-
tors (46 genetic risk factors have
been identified that increase some-
one’s risk of developing rheumatoid
arthritis) and so called “environmen-
tal” factors such as smoking.

The new computer-based tech-
nique of prediction modeling allows
researchers to combine both genetic
and environmental risk factors to es-
timate an individual’s lifetime risk of
developing this disease.

According to the study’s lead re-
searcher, Dr. [an Scott, Department
of Genetics & Molecular Medicine at
King’s College London (United King-
dom; www.kcl.ac.uk), this new pre-
diction modeling technique can also
identify people at risk of developing
rheumatoid arthritis at a younger
age. “Within the general population,
few individuals that have clinically
significant increased risks are likely
to be identified using this approach.
But targeted screening of people al-
ready at an increased risk of rheuma-
toid arthritis, such as relatives of pa-

DNA Extraction Kits Enable Molecular
Confirmation of Genetic Disorders

lood DNA 200 extraction assays

provide a purified DNA prepara-
tion, reduce inhibition in down-
stream analysis, and ensure accurate
and sensitive confirmation of Factor
V Leiden thrombophilia, cystic fibro-
sis, and other genetic disorders.

The molecular testing for genetic
mutations provides valuable confir-
mation of diagnosis and enables carri-
ers of the mutated genes to be identi-
fied. The performance of these mo-
lecular tests can be affected by a
number of factors, including the qual-
ity of the DNA preparation.

The DiaSorin (Saluggia, Italy;
www.diasorin.com) blood DNA 200
extraction kits utilize magnetic bead
technology to ensure high yields of
purified genomic DNA from just 200
uL of whole blood. Used together
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with the DiaSorin Arrow instrument,
it automates the extraction of genom-
ic DNA, which reduces technician
hands-on time and increases sample
throughput in genetic laborato-
ries. The blood DNA 200 cartridges
are loaded onto the Arrow instru-
ment for up to 12 patient samples
and, in 35 minutes, a high yield, high
purity genomic DNA preparation is
ready for use in a number of down-
stream applications.

DiaSorin nucleic acid extraction
kits are also available for a number of
applications: the extraction of RNA or
DNA from a variety of sample matri-
ces; the extraction of DNA from stool
and larger blood samples; BUGS'n
BEADS for the extraction of nucleic
acid from a variety of pathogens; and
cell separation.

tients, could identify enough high-
risk people to allow researchers to
look at ways to prevent rheumatoid
arthritis from developing.” This re-
search is published in PLoS Genet-
ics, September 19, 2013.

Individuals classed as being high
risk, using information from the
most important gene associated
with rheumatoid arthritis (the HLA-
DRB1 gene), are more likely to de-
velop rheumatoid arthritis at a
younger age. They could be moni-
tored for early signs of the disease.
Treating rheumatoid arthritis early,
before significant joint damage has
occurred, increases the likelihood
that the individual will go into re-
mission (no joint pain or swelling)
following treatment.

Identifying people who are at a
very highrisk of developing
rheumatoid arthritis can also pro-
vide a better understanding of the
changes in the body’s immune sys-
tem that lead to rheumatoid arthri-
tis. This in turn could lead to the de-
velopment of new treatments that
target the very earliest phase of the
disease.

Dr. Scott added that as knowl-
edge of the genetic and environmen-
tal risk factors that cause rheumatoid
arthritis increases, it will improve
the accuracy with which it is possi-
ble to predict an individual’s chance
of developing this disease, and allow
researchers to investigate new ways
to stop it in its tracks before any
symptoms develop.
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ELISA ANALYZER
Maroche
The MG164 fully automatic open
ELISA system features an enhanced
temperature checking system, and a
new washing/reading system. The
system can run up to 16 samples to-
gether, or up to two compatible
ELISA tests, with accurate and reli-

HEMATOLOGY ANALYZER
Nihon Kohden
The Celltac E automated system is
designed for user-friendly operation
in a compact body. The analyzer ad-
dresses 22 parameters with WBC 5-
part differential, and includes high
accuracy and reliability, low reagent
consumption, and optional network /

DIABETES CONTROL
Randox Laboratories
The Acusera HbA1c offers lyophilized
control with assayed values provided
for HPLC and a wide range of chem-
istry analyzers. It provides 100% hu-
man whole blood control, which helps
minimize matrix effects reducing lot-
to-lot variations between batches.

POCT HEMATOCRIT

Separation Technology
The UltraCrit device uses ultrasound
technology along with reagentless
cuvettes. Hematocrit readings are
displayed in 30 seconds, with a
hematocrit value that allows for stan-
dardization for all collections includ-

able results.
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Blood Spots Compared with Plasma
Sample for Chitotriosidase Assay

he chitotriosidase enzyme is markedly elevat-

ed in plasma of patients with Gaucher’s dis-
ease, a relatively common lysosomal storage disor-
der (LSD).

Chitotriosidase activity in plasma is also estab-
lished as a therapeutic monitor for enzyme re-
placement therapy in Gaucher’s patients and is
under consideration to monitor therapy in other
diseases such as Fabry disease, nephropathic cysti-
nosis, and sarcoidosis.

Clinical biochemists at Cairo University (Giza,
Egypt; www.cu.edu.eg) compared blood spot
samples with the corresponding plasma levels in
199 children of whom 56 were with confirmed
diagnoses of 10 different lysosomal storage disor-
ders, 73 normal controls, and 70 pathological con-
trols. Several performance criteria such as limit of
detection, linearity, within-run and day-to-day pre-
cision and sample stability were also evaluated.

Chitotriosidase activity in plasma and blood
spot samples was measured using the substrate 4-
methylumbelliferyl-g-D-N,N’,N”-triacetylchi-

data management expandability.
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ing whole blood, apheresis, and dou-
ble red cell collections.
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totrioside (4-MU-C3) (Sigma-Aldrich; St.
Louis, MO, USA; www.sigmaaldrich.
com). Fluorescence activity was meas-
ured with a FP 6200 spectrofluorometer,

(Jasco; Tokyo, Japan; www.jascoinc.com)
with excitation at 365 nm, and emission

-5

at 448 nm. Enzyme activities were calcu-

lated based on a calibration curve of 4-
methylumbelliferone (4-MU) for each assay.
The calculated values for limit of detection
were very comparable between the two methods:
2.7 and 2.0 nmol/mL/h for the plasma and blood
spot assays, respectively. Similarly, the determined
limits of quantification were 3.6 nmol/mL/h for
plasma and 3.5 nmol/mL/h for blood spots. Al-
though the precision using blood spots was inferi-
or to plasma, it was quite acceptable for a blood
spot method as the calculated limit of detection
for blood spots was acceptable, looking at the
wide range of the analytical spectrum. The plasma
cutoff limit of 1,000 nmol/mL/h offered 100%
sensitivity and 99% specificity for Gaucher’s

patients, while a blood spot cutoff limit of 400
nmol/mL/h offered 100% sensitivity and 97%
specificity.

The authors concluded that blood spot sam-
pling offers many advantages over traditional ve-
nous sampling. The level of agreement between
blood spot and plasma chitotriosidase using the 4-
MU-C3 substrate was found to be acceptable.
Blood spot chitotriosidase is a clinically valid test.
The study was published in the January 2014 is-
sue of the journal Clinical Biochemistry.

Image: The FP-6200 series spectrofluorometer
(Photo courtesy of Jasco).

Causal Role Found for Common Genetic Variant in Narcolepsy

n extraordinary association has been found be-

tween a specific gene variant related to the hu-
man leukocyte antigen immune system and nar-
colepsy.

Narcolepsy may be caused by an autoimmune re-
sponse to an environmental trigger such as an infec-
tion and in people who are genetically susceptible to
narcolepsy, the immune system may respond to the
trigger by mistakenly attacking and destroying brain
cells that make hypocretin, a hormone that helps
promote alertness.

A large team of European scientists led by those at
the University of Lausanne (Switzerland; www.
unil.ch) performed a modified genome-wide associa-
tion study involved 1,261 people with narcolepsy.
This represented nearly 90% of European patients
suffering from narcolepsy with cataplexy who have

complete diagnostic work-up and DNA available.
They were matched with 1,422 controls. High-res-
olution genotyping identified genetic variants in-
cluding those in the human leukocyte antigen
(HLA) system, which contains genes related to im-
mune system function. Analysis was performed by
logistic regression.

The investigators found that participants with the
major histocompatibility complex, class I, DQ beta 1
(HLA-DQB1) allele DOB106:02 were 251 times
more likely to have narcolepsy with cataplexy than
participants without the gene variant. This gene vari-
ant had a remarkably high negative predictive value
of 99.32%, which means that nearly 100% of nar-
colepsy with cataplexy patients are DQB106:02 pos-
itive. Four other DQBI alleles provided protection
against narcolepsy, strongly supporting a causal role

for DOB1 in narcolepsy. They suggested that high-
resolution genotyping could play a valuable role in di-
agnosing patients suspected of having narcolepsy and
evaluating at-risk populations.

Mehdi Tafti, PhD, the lead author and a professor
in the Center for Integrative Genomics, said, “For
the first time we have tested the HLA association all
over Europe. This almost 100% association with
HLA is somehow unique to narcolepsy and suggests
a causal implication.” People with narcolepsy experi-
ence repeated daily episodes of an irrepressible need
to sleep or lapses into sleep, which may occur as sud-
den, irresistible sleep “attacks.” Another common
symptom of narcolepsy is cataplexy, which involves
sudden muscle weakness caused by strong emotions
such as laughter. The study was published in January
2014 issue of the journal SLEEP.
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Simple Method Corrects Automated
Hemoglobin Measurement Interference

ypertriglyceridemia is a

well-known factor that
can interfere with the measure-
ment of hemoglobin (HGB) us-
ing automated hematology ana-
lyzers and it can cause falsely
high HGB values.

A simple but effective cor-
rection method has been intro-
duced to rectify the interference
of high blood triglyceride (TG)
levels in measurement of blood
HGB by automated hematology
analyzers commonly used in
clinical laboratories.

Clinical laboratorians at the
Sichuan University (Chengdu,
China; www.scu.edu.cn) ana-
lyzed 50 whole blood samples
and 50 plasma samples contain-
ing variable TG concentrations.
Complete blood cell counts
(CBCs) were performed by an
XE-2100 automated hematology
analyzer (Sysmex; Kobe, Japan;
www.sysmex.com) for 102 blood
samples, in which high-level TG were artificially
added. The same blood samples were centrifuged at
different speeds to separate the plasma from blood
cells. An optimal centrifugal force and time were
identified to separate plasma and blood cells and to
exert the least influence on the chylomicrons (CMs)
in the plasma, which was then analyzed.

By using the two CBC results, a correction
formula was established to calculate the correct-
ed HGB, mean corpuscular hemoglobin (MCH)
and mean corpuscular hemoglobin concentra-
tion (MCHC) values. Comparisons were also
made of HGB, MCH, and MCHC values before
and after correction of in-patient individuals who
received intralipid and developed lipemia. The
percentage differences between the corrected
and true values of HGB, MCH and MCHC were
-0.28%, 0.06%, and -0.31%, respectively. The
correlation coefficients of corrected values ver-

,-s e L A

sus true values of HGB, MCH, and MCHC were
0.989, 0.935, and 0.717, respectively. This cor-
rection method was also effective for native
lipemic samples.

The authors concluded that by adding a sim-
ple step of low-speed centrifugation, their
method was able to provide reliable results of
HGB, MCH, and MCHC in highly lipemic blood
samples without special equipment. This provid-
ed evidence that the HGB concentration of in-
tralipid and plasma mixture was not affected by
different centrifugal conditions. Therefore, they
recommended that the least time-consuming
centrifugation parameter be adopted. The study
was published on September 13, 2013, in the
Journal of Clinical Laboratory Analysis.

Image: Normal blood sample on the left and blood
sample containing high triglycerides on the right
(Photo courtesy of Tisha Joy, MD).

MicroRNA Elevated in Pancreatic Cancer
Patients May Have Diagnostic Potential

microRNA (miRNA) was identified that is

present at high levels in the blood of most
pancreatic cancer patients and may serve as a diag-
nostic marker and an indicator of the disease’s ag-
gressiveness.

sizing instructions they had received from the DNA.

[nvestigators at Indiana University (Indianapo-
lis, USA; www.iupui.edu) determined miRNA lev-
els in patients with pancreatic ductal adenocarci-
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Replacement and repair
parts for clinical chemistry
analyzers

Custom design, consulting
and manufacturing of ISE
systems for OEMs

noma (PDAC). They found that plasma levels of
miR-10b were significantly increased in PDAC pa-
tients by comparison with normal controls. Fur-
thermore, increased miR-10b expression in PDAC
cells was a marker for disease aggressiveness.

MiR-10b promoted the invasion and growth of
pancreatic cancer cells by modulating signaling
and gene expression. In particular, miR-10b facili-
tated abnormal signaling by enhancing EGFR (epi-
dermal growth factor receptor) activity.

The study was published in the October 7,
2013, online edition of the journal Oncogene.

Statistics from the [US| National Cancer Insti-
tute (Bethesda, MD, USA; www.nci.nih.gov)
show that only about 6% of people with pancreat-
ic cancer survive more than five years after diag-
nosis. In 2013 an estimated 45,220 new cases of
pancreatic cancer are expected to be diagnosed
with more than 38,460 of the cases being fatal.

MiRNAs are snippets of about 20 nucleotides
that block gene expression by attaching to mole-
cules of messenger RNA (mRNA) in a fashion that
prevents them from transmitting the protein synthe-
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Diasys Electrolytes
The Photometric Alternative

Sodium
Potassium
Chlor

ELECTROLYTE
TESTS
DiaSys Diagnostic
Systems
The electrolyte tests
offer precision, accura-
cy, and reliability. The
liquid-stable, ready-to-
use tests are consid-
ered an ideal econom-

ic alternative.
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PREECLAMPSIA
MARKER
DRG

The PLGF ELISA al-
lows the early detec-
tion of the develop-
mental risk factors of
preeclampsia, proving
to be an important tool
in the health protection
of mother and child.
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MIC SYSTEM
Erba Mannheim
The Mikrolatest MIC is
a MIC system for pre-
cise antibiotic suscep-
tibility testing. Key fea-
tures include a water-
free format, an extend-
ed shelf life, and 8 con-
centrations for each

antibiotic.
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PRODUCT
CATALOG
GenBody
Products available in-
clude raw materials for
RDT such as dengue
and malaria, brucella
and typhoid, along with
various items for rou-

tine testing.
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2014 CATALOG
R-Biopharm
Products available in-
clude diagnostic items
for allergies, infectious
diseases, tumors, gas-
troenterology, vitamin
detection, as well as
instruments, software,

and accessories.
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TEST CASSETTE

Vircell
The Speed-oligo cas-
sette contains lyophi-
lized PCR mix and a
disposable cassette in-
cluding test strip. The
new self-contained de-
sign allows for a con-
tamination-free proto-
col.
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Collaboration for Low-Cost TB Test Aims to
Improve Detection in Developing Countries

Anew collaboration will evaluate the feasibility
of a low-cost, image-based tuberculosis (TB)
screening platform to improve accuracy and detect
more TB cases in developing countries.

The feasibility project has been undertaken by
BD Diagnostics, a segment of Becton, Dickinson
and Company (BD; Franklin Lakes, NJ, USA;
www.bd.com) and the Foundation for Innovative
New Diagnostics (FIND; Geneva, Switzerland;
www.finddiagnostics.org). The screening platform
provides ease-of-use and semi-quantitative automat-
ed results that improve accuracy by standardizing
LED microscopy and eliminating associated user
subjectivity. This diagnostic advancement has the
potential to streamline the detection process and de-
tect more TB cases when compared to convention-
al microscopy and centralized laboratory molecular
diagnostic testing methods.

“BD’s image-based technology will enable sim-

pler, more accurate detection and will enhance TB
detection among HIV-TB co-infected populations
where microscopy screening may be inadequate.
We believe this new technology will play a key part
in reaching the missing millions of patients who cur-
rently escape TB diagnosis,” said Renuka Gadde,
vice president, Global Health, BD. As TB infection
rates are rising exponentially in countries heavily
burdened by HIV/AIDS, it is critical to address the
risk of TB co-infection in a timely manner. The new
TB screening platform aims to more accurately iden-
tify smear negative and otherwise culture positive
patients within 10 minutes of running the test.

BD and FIND are committed to stopping the
spread of TB, especially multidrug resistant tubercu-
losis (MDR-TB) that do not respond to isoniazid and
rifampicin, two of the most powerful first-line anti-
TB drugs. Second-line drugs are only registered for
use to treat MDR-TB when there is resistance to

first-line therapy. The WHO estimates that although
the number of people detected with rapid diagnos-
tics tests is increasing dramatically, 3 out of 4 people
estimated to have MDR-TB worldwide are still not
detected. “The bad news is that MDR-TB is a pub-
lic health crisis — the health sector urgently needs
rapid, accurate, and affordable diagnostics to help
detect the disease and to help preserve the effec-
tiveness of the few drugs that really work — the
good news is that this new tool has some real po-
tential to do that,” said Catharina Boehme, CEO of
FIND.

FIND is dedicated to developing affordable, easy-
to-use, cutting edge diagnostic tests for the poorest
societies. From proof of principle to putting new
tests into practice, the organization works with di-
verse groups. The not-for-profit foundation is ISO
certified and financed by both the private and pub-
lic sectors.

BD and FIND will also collaborate to expand and
complete a pricing agreement to provide access to
laboratory-use only reagents, which may be evaluat-
ed for potential use by TB laboratories.

Experts Call for Harmonization of Clinical Laboratory Test Results

cont’d from cover

The association aims to raise awareness about
this essential healthcare issue and urge the medical
community to work together to make harmoniza-
tion a reality so that physicians receive high quality,
consistent, and uniform results for making patient
care decisions.

For example, with the release of the American
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Heart Association (AHA) and American College of
Cardiology’s new cholesterol guidelines, uniform
cholesterol test numbers are more important than
ever. These guidelines advise doctors to include addi-
tional variables, such as gender and blood pressure,
into the AHA’s risk calculator to assess a patient’s risk
of cardiovascular disease and need for cholesterol-
lowering drugs. Without uniform cholesterol test
numbers, physicians will not have accurate risk cal-
culator results on which to base treatment decisions.
The few laboratory tests that have been harmo-
nized to date, such as those for cholesterol, glucose,
and hemoglobin Alc, have made a marked positive
impact on diagnosis and treatment of heart disease
and diabetes. Harmonization has also led to reductions
in healthcare spending. As a striking example, the ini-
tiative to harmonize cholesterol tests costs USD 1.7
million per year, while the health benefits it has yield-
ed now save more than USD 338 million annually.
“Results of patient lab tests should be comparable

regardless of the method used, the time they were an-
alyzed, or the laboratory that produced them,” said
AACC president Robert H. Christenson, PhD “New
guidelines for cholesterol underscore this need. In sit-
uations where doctors depend on several risk factors
in addition to test results to make treatment deci-
sions, there cannot be discrepancies between test re-
sults if they are to be useful within the context of a
patient’s overall health and medical history.”

To ensure progress in harmonizing all types of
test results, AACC (Washington DC, USA; www.
aacc.org) has spearheaded the International Consor-
tium for Harmonization of Clinical Laboratory Re-
sults (ICHCLR), an oversight body that will organize
worldwide efforts. In the harmonization position
statement, AACC provides basic guidance on the
role laboratory organizations, clinical societies, regu-
latory agencies, the in vitro diagnostic industry, ref-
erence material providers, and other stakeholders
can play in contributing to the ICHCLR’s endeavor.
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Advanced MRSA Test Receives FDA Approval

linical laboratories in the United States can

now take advantage of a dedicated assay for
the rapid diagnosis of MRSA (methicillin-resistant
Staphylococus aureus) infections.

The global medical and biotechnological com-
pany Becton, Dickinson and Company (Franklin
Lakes, NJ, USA; www.bd.com) announced that
the MAX MRSA XT Assay, which is marketed by
their BD Diagnosis subsidiary, had received [US]
Food and Drug Administration (FDA) 510(k) ap-
proval for use as a diagnostic test.

The MAX MRSA XT Assay is intended for use
on the fully automated BD MAX System and com-
plements the MAX StaphSR Assay, which reports

results for both Staphylococus aureus (SA) and
MRSA. Both assays employ BD’s eXTended Detec-
tion Technology to identify a broad range of SA
strains including mecA and mecC dropout mu-
tants and new strains of MRSA that may not be
detected by other assays.

“Assay design is critical to detect MRSA accu-
rately and ensure appropriate infection control in-
terventions are applied,” said Dr. Patrick Murray,
worldwide director of scientific affairs at BD Diag-
nostics. “The BD MAX MRSA XT Assay helps im-
prove patient safety by providing hospitals with a
new solution to detect the latest strains of this
drug-resistant superbug.”

Image: MRSA, being engulfed by a white blood cell
(Photo courtesy of the NIH).

Glycomic Analysis Distinguishes Gastric Cancer from Diseases with Similar Symptoms

Analysis of complex sugars (glycans) in serum
samples enabled diagnosticians to distinguish
patients with gastric cancer from those with gastri-
tis or duodenal ulcers.

While gastric cancer is usually treatable when
caught early, symptoms are indistinct and late de-
tection leads to high mortality. The five-year sur-
vival rate of patients with gastric cancer in the Unit-
ed States is only 26.9%.

Investigators at the University of California,
Davis (USA; www.ucdavis.edu) used advanced gly-
comic techniques to distinguish patients with gas-
tric cancer from those with diseases with similar
overt symptoms (gastritis and duodenal ulcers).
Glycomics is the comprehensive study of an organ-
ism’s entire complement of sugars, whether free, or
present in more complex molecules.

The investigators analyzed 72 serum samples
collected from patients in Mexico City that present-
ed with gastric cancer, gastritis, or duodenal ulcers.
N-glycans were released from serum samples using
a generic method based on the enzyme PNGase F
(peptide -N-glycosidase F), an amidase that cleaves

between the innermost N-acetyl-glucose and as-
paragine residues of high mannose, hybrid, and
complex oligosaccharides from N-linked glycopro-
teins. Isolated glycans were characterized by MAL-
DI FTICR MS.

Matrix-assisted laser desorption/ionization
(MALDI) is a soft ionization technique used in mass
spectrometry, allowing the analysis of biomolecules
(biopolymers such as DNA, proteins, peptides, and
sugars) and large organic molecules (such as poly-
mers, dendrimers, and other macromolecules),
which tend to be fragile and fragment when ion-
ized by more conventional ionization methods.
Fourier transform ion cyclotron resonance (FTICR)
mass spectrometry is a very high-resolution tech-
nique that can be used to determine masses with
great accuracy. Many applications of FTICR-MS use
this mass accuracy to help determine the composi-
tion of molecules based on accurate mass. FTICR-
MS differs significantly from other mass spectrome-
try techniques in that the ions are not detected by
hitting a detector such as an electron multiplier but
only by passing near detection plates.

Results revealed that nineteen glycans were sig-
nificantly different among the diagnostic groups.
Generally, decreased levels of high-mannose type
glycans, glycans with one complex type antenna,
bigalactosylated biantennary glycans, and increased
levels of non-galactosylated biantennary glycans
were observed in gastric cancer cases. Altered lev-
els of serum glycans were also observed in duode-
nal ulcers, but differences were generally in the
same direction as in gastric cancer.

“We showed statistically significant differences be-
tween the serum glycan profiles of patients with gas-
tric cancer and those with gastritis,” said senior au-
thor Dr. Jay Solnick, professor of comparative medi-
cine at the University of California, Davis. “This is the
first time anyone has looked at whether serum gly-
cans could be used to detect gastric cancer. Right
now, we have statistical significance but not predic-
tive value. If we can improve the predictability, we
could create a diagnostic test with real clinical value.”

The study was published in the December 10,
2013, online edition of the journal Cancer Preven-
tion Research.
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