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A risk algorithm using serial bio-
marker measurements doubles

the number of screen-detected ovari-
an cancers compared to a single
threshold rule.

The new screening method in-
volves the interpretation of changes
in levels a specific protein associated
with ovarian cancer, in women’s

blood. The conventional ovarian can-
cer screening method uses a fixed
“cut-off” point for the specific pro-
tein, meaning that the new method is
able to predict a woman’s individual
risk of developing cancer with greater
accuracy.

Scientists at University College
London (UK, www.ucl.ac.uk) and

The new generation of rapid diag-
nostic tests will reflect advances

in both materials sciences and instant
communications via the Internet and
social media. Current diagnostic as-
says commonly require long assay
time, sophisticated infrastructure,
and expensive reagents that are 
not compatible with resource-con-

strained and geographically isolated
settings. While paper and flexible ma-
terial-based platform technologies
provide alternative approaches for
the development of point-of-care
(POC) diagnostic assays for broad ap-
plications in medicine, they lack the
capability of transferring test results
to a central location.

Investigators at Florida Atlantic
University (Boca Raton, USA; www.
fau.edu), Stanford University (Palo
Alto, CA, USA; www.stanford.edu),
and Harvard University (Cambridge,
MA, USA; www.harvard.edu) have
been working to integrate cellulose
paper and flexible polyester film-
based assays with dedicated smart-
phone applications.

In a recently published paper, the
investigators presented a snapshot of
the current state of the art. They de-
scribed the use of three different pa-
per and flexible material-based plat-
forms with embedded electrical and
optical sensing modalities to develop
tests for the selective and accurate
capture and detection of multiple bi-
ological targets. Finger prick volume
equivalents of biological specimens
such as whole blood, plasma, andSee article on page 4

Cont’d on page 4

A team of researchers has de-
veloped a rapid diagnostic

test that is able to detect several
viruses such as Ebola, dengue
fever, and yellow fever simultane-
ously from a single sample of the
patient’s serum.

Rapid Lateral-Flow Assay 
Detects Several Viral 
Fevers Simultaneously

Blood Test Could 
Predict Breast Cancer 
Years in Advance

Cont’d on page 6

Anew method of testing the most
common cause of life-threatening

infection in people with cystic fibrosis
could improve efforts to study and
combat the illness. Cystic fibrosis is a
serious genetic disease that causes re-
curring lung infections, bacteria colo-
nize a patient’s lungs, usually begin-
ning in childhood, leading to difficulty

breathing. One of the most dangerous
of these bacteria is Pseudomonas
aeruginosa, which, within the unique
mucus that forms in the lungs of a per-
son with cystic fibrosis, develops into
large, antibiotic-resistant colonies.

Scientists at the University of Texas
(Austin, TX, USA; www.utexas.edu)
applied new technology to bacteria

New Method Detects Infection Pathogens 
That Cause Cystic Fibrosis 

Cont’d on page 27

Anew technology, called meta-
bolic blood profiling, could pre-

dict if a woman will get breast can-
cer within two to five years in ad-
vance, based solely on the analysis
of a blood sample. The blood test,
currently in development, could
create a paradigm shift in the early
diagnosis of this malignant neo-
plasm as well as other diseases.

Image: A breast cancer cell
Cont’d on page 4Im
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I N T E R N A T I O N A L
Ovarian Cancer Screening Technique 

Doubles Detection Rates
Next Generation Rapid Assays to Combine 
Disposable Tests with Smartphone Apps
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Yerel süreli yayındır. Yılda sekiz kere yayınlanır, ücretsiz dağıtılır.
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he analysis of a blood sample could predict if a
woman will get breast cancer within two to
five years, which could create a paradigm shift

in early diagnosis of this malignant neoplasm as well as
other diseases. The method, called a metabolic blood
profile is still in the early stages but over time the ex-
perts expect it could be used to predict breast cancer
and more generally to predict chronic disease and the
new method will lead to better prevention and early
treatment of the disease.

Scientists at the University of Copenhagen (Frederiks-
berg, Denmark; www.ku.dk) used 20-year-old blood
samples and other available data from 400 women who
were healthy when they were first examined but who
were diagnosed with breast cancer two to seven years af-
ter providing the first sample, and from 400 women who
did not develop breast cancer. The team analyzed all
compounds contained in the blood sample, instead of as
is often done in health and medical science, examining
what a single biomarker means in relation to a specific
disease. The plasma samples were analyzed by proton
Nuclear Magnetic Resonance (1H NMR). NMR analysis
was performed with a Bruker Avance III 600 spectrome-

ter (Bruker Biospin Gmbh; Rheinstetten, Germany;
www.bruker.com). The NMR spectra were subjectively
evaluated by spectroscopists and data analysts in order to
exclude as many noise regions from the data as possible
and to include all peaks in the most parsimonious man-
ner. The spectroscopists and data analysts were blinded
to the case/control status.

While a mammography can detect newly developed
breast cancer with a sensitivity of 75% the new meta-
bolic blood profile is able to predict the likelihood of a
woman developing breast cancer within the next two
to five years with a sensitivity of 80%. The method was
also used to test a different dataset of women examined
in 1997. Predictions based on the new set of data
matched the first dataset, which indicated the validity
of the model. Lars Ove Dragsted, PhD, a professor and
senior author of the study said, “The potential is that
we can detect a disease like breast cancer much earlier
than today. This is important as it is easier to treat if you
discover it early. In the long term, it will probably also
be possible to use similar models to predict other dis-
eases.” The study was published on March 10, 2015,
in the journal Metabolomics.

T

cont’d from cover

Investigators at the Massachusetts Institute of Technol-
ogy (Cambridge, MA, USA; www.mit.edu) and Harvard
Medical School (Boston, MA, USA; www.harvard.edu)
used a novel class of silver nanoparticles to drive a pa-
per-based lateral-flow assay. Lateral-flow assays are com-
monly used to detect such pathogens as Rotavirus, ade-
novirus, Streptococcus A and B, and gonorrhea and in
rapid pregnancy tests.

The investigators extended the usefulness of the later-
al-flow approach by incorporating antibodies bound to
different colored nanoparticles. In the current version of
the assay, following a 10 minute incubation, an orange
band indicates the presence of yellow fever virus, a red
band indicates Ebolavirus, and a green band indicates
dengue fever virus.The investigators expect that their
new rapid test will complement more definitive diagnos-
tic technologies, such as PCR. “If you are in a situation in
the field with no power and no special technologies, if
you want to know if a patient has Ebola, this test can tell

you very quickly that you might not want to put that pa-
tient in a waiting room with other people who might not
be infected,” said senior author Dr. Lee Gehrke, professor
of microbiology and immunology at Harvard Medical
School. “That initial triage can be very important from a
public health standpoint, and there could be a follow-up
test later with PCR or something to confirm.”

This type of diagnostic testing device is readily cus-
tomizable to detect other infectious diseases, by linking
the silver nanoparticles to different antibodies. “Thank-
fully the Ebola outbreak is dying off, which is a good
thing, but what we are thinking about is what is coming
next,” said Dr. Gehrke. “There will undoubtedly be oth-
er viral outbreaks. It might be Sudan virus, or it might be
another hemorrhagic fever. What we are trying to do is
develop the antibodies needed to be ready for the next
outbreak that is going to happen.”

The rapid diagnostic test for multiple viral fevers was
described in the February 12, 2015, online edition of the
journal Lab on a Chip.

Blood Test Could Predict Breast Cancer Years in Advance

cont’d from cover

peritoneal dialysis effluent were tested. Viruses (Human
immunodeficieny virus 1), bacteria (Escherichia coli
and Staphylococcus aureus), and cells (CD4+ T lym-
phocytes) were identified with clinically relevant levels
of detection and sensitivity. A smartphone application
was developed that allowed images of the test results to
be sent from a cellular telephone for analysis anywhere
in the world.

“The future of diagnostics and health monitoring will
have potentially cell-phone based or portable readers sip-
ping saliva or blood and continuously monitoring human
health taking it way beyond where we are with counting
steps today,” said senior author Dr. Uktan Demirci, asso-
ciate professor of radiology at Stanford University. The
paper was published in the March 6, 2015, online edi-
tion of the journal Nature Scientific Reports.

Image: Thin, lightweight, and flexible materials inte-
grate cellulose paper and flexible polyester films as
new diagnostic tools to detect biological agents in
whole blood, serum, and peritoneal fluid (Photo cour-
tesy of Florida Atlantic University).

Next Generation Rapid Assays to Combine 
Disposable Tests with Smartphone Apps

Rapid Lateral-Flow Assay Detects Several Viral Fevers Simultaneously

I N T E R N A T I O N A L
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cont’d from cover

their colleagues studied a total of 202,638 post-
menopausal women aged 50 and over participated
in United Kingdom Collaborative Trial of Ovarian
Cancer Screening (UKCTOCS), and were random-
ly assigned to receive either annual multimodal
screening, transvaginal ultrasound or no test at all.
They followed up followed up 46,237 women who
continued to receive annual multimodal screening.
Each participant would have their carcinoma anti-
gen 125 (CA125) levels tested annually over the
course of 14 years.

The scientists calculated their risk of ovarian
cancer according to the woman’s age, their origi-
nal CA125 levels and how those levels had
changed over time. The risk of ovarian cancer was
then estimated by comparing the serial pattern
with known cases of cancer and controls. Within
the group of women receiving multimodal screen-

ing, 640 had surgery for suspected cancer. Of
these, 133 had invasive epithelial ovarian cancers.
Another 22 women were diagnosed with epithe-
lial ovarian cancer within one year of their final
annual screen. 

The team found that found that the new method
detected cancer in 86% of women with invasive ep-
ithelial ovarian cancer compared with conventional
methods used in prior trials or clinical practice that
could identify only 41% and 48% respectively. En-
couragingly, it ruled out almost 100% of women
who were cancer-free. This means these women
would not undergo unnecessary further investiga-
tion and surgery.

Ian J. Jacobs BA, MA, MBBS, MD, FRCOG, a
professor at the University of New South Wales
(Sydney, Australia; www.unsw.edu.au) explained:
“CA125 as a biological marker for ovarian cancer
has been called into question. Our findings indicate

that this can be an accurate and sensitive screening
tool, when used in the context of a woman’s pat-
tern of CA125 over time. What’s normal for one
woman may not be so for another. It is the change
in levels of this protein that’s important.” The study
was published on May 4, 2015, in the Journal of
Clinical Oncology.

Fresh Whole Blood 
Reduces Transfusion
Related Illnesses for 

Pediatric Heart Surgery
he use of fresh whole blood from single
donors may reduce the risk of lifelong
complications for young children undergo-

ing heart surgery. At present, component blood
consisting of blood parts such as red blood cells,
platelets or plasma from multiple donors tends to be
the standard form of blood used for transfusion
among children undergoing heart surgery, but the
use of component blood exposes children to multi-
ple donors, and raises their risk of transfusion-relat-
ed complications.

Critical care physicians at The Children’s Hospital
of Philadelphia (Philadelphia, PA, USA; www.
chop.edu) assessed the blood bank records and surgi-
cal registry data from 1995 to 2010 of 4,111 pediatric
patients with an average age of 94 days. Of these pa-
tients, 3,836 received fresh whole blood, while 252
received blood components due to the unavailability
of fresh whole blood. Blood was obtained from daily
donations 24 to 48 hours before operation, under-
went standard labeling and testing for transmissible
disease, was stored at 4 °C, and was delivered to the
hospital the evening before operation.

The investigators found that the youngest pa-
tients whose heart procedures were complex were
exposed to the highest number of blood donors,
while older patients who underwent simpler heart
procedures were exposed to the fewest number of
blood donors. On comparing the number of blood
donor exposures among children in the program
with those detailed in published reports of compo-
nent blood use, they found that overall the use of
fresh whole blood was associated with a lower
number of donor exposures. This indicated that the
use of fresh whole blood can lower the risk of trans-
fusion-related illnesses among pediatric heart sur-
gery patients.

The authors concluded that most young patients
undergoing complex surgical procedures will con-
tinue to require multiple transfusions. For those pa-
tients, they believe that their experience with the
use of fresh whole blood demonstrates a consistent
reduction in donor exposure compared with the ex-
clusive use of components and potentially reduces
the risks of transfusion. Their experience also
demonstrates that the provision of fresh whole
blood, although logistically complicated and de-
pendent on cooperation and careful communica-
tion, is feasible as a sustainable operating protocol
between a blood center, a blood bank and the pedi-
atric cardiothoracic surgery service they support.
The study was published on March 25, 2015, in
the journal The Annals of Thoracic Surgery.
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new addition to clinical lab quality control products simulates human
patient serum samples for the purpose of determining linearity, calibra-
tion verification, and verification of reportable range for special dia-

betes tests. The Linearity LQ Special Diabetes from AUDIT MicroControls, Inc.
(Eatonton, GA, USA; www.auditmicro.com) is an assayed quality-control mate-
rial consisting of 5 distinct levels that demonstrate a linear relationship to each
other when assayed for C-peptide, fructosamine, and insulin. It is a ready-to-use
liquid product with open vial stability of 7 days when stored at 2–8 °C.

AUDIT MicroControls provides “Auditor QC,” a free on-line, real-time data
reduction program that offers Levey-Jennings charts and peer group analysis for
daily quality control product users, as well as linearity graphs and peer group
analysis. Report results are given immediately in an inspector friendly format
and stored on the Auditor QC website for convenient future reference.

AUDIT is a total solution in daily quality controls and calibration verification
materials, providing high-quality products, easy-to-use data management tools,
and personalized service. Synergistic partnership with leading manufacturer

and supplier Aalto Scientific enables AUDIT to offer significant cost savings and
a broad line of superior solutions that address challenges faced by today’s clini-
cal labs.

Image: The ready-to-use Linearity LQ Special Diabetes is an assayed quality-
control material consisting of 5 distinct levels that demonstrate a linear relation-
ship to each other when assayed for C-peptide, fructosamine, and insulin (Pho-
to courtesy of AUDIT MicroControls).

A

Ready-to-Use Control 
Determines Linearity for 
Special Diabetes Tests

European research consor-
tium has developed a test for
the detection of drug resist-

ant strains of the tuberculosis (TB)
bacterium Mycobacterium tuberculo-
sis, which yields results within a few
days rather than the period of weeks
that is required by current methods.

The new procedure allows whole
gene sequencing of M. tuberculosis
in samples of patients’ sputum.
Whole genome sequencing provides
comprehensive data on resistance
mutations and strain typing for moni-
toring transmission, but unlike con-
ventional molecular tests, this has on-
ly previously been achievable from
M. tuberculosis after a long period of
growth in culture.

Investigators working in the
framework of the PATHSEEK project,
which includes researchers at Univer-
sity College London (United King-
dom; www.ucl.ac.uk), Erasmus Med-
ical Center (Rotterdam, The Nether-
lands; www.erasmusmc.nl), and the
biotech companies CLC bio (Aarhus,
Denmark; www.clcbio.com) and Ox-
ford Gene Technology (Oxford, Unit-
ed Kingdom; www.ogt.com), have
described a method for enriching M.
tuberculosis DNA directly from pa-
tient sputum samples.

The technique utilizes biotinylated
RNA baits, designed specifically for M.
tuberculosis DNA, to capture full M.
tuberculosis genomes directly from in-
fected sputum samples, allowing
whole genome sequencing without
the requirement of culture. The inves-
tigators used this method to analyze 24
smear-positive sputum samples, col-

lected from the United Kingdom and
Lithuania where a matched culture
sample was available, and two samples
that had failed to grow in culture.

M. tuberculosis sequencing data
was obtained directly from all 24
smear-positive culture-positive sputa,
of which 20 were high quality. Re-
sults were compared with conven-
tional molecular and culture-based
methods, and high levels of concor-
dance were observed between phe-
notypical resistance and predicted re-
sistance based on genotype.

“Using the conventional methods,
patients with resistant TB would need
to wait for up to six weeks for antibi-
otic resistance testing,” said senior au-
thor Dr. Judith Breuer professor of vi-
rology at University College London.
“In that time, they may be taking
drugs that are suboptimal or suffer un-
necessary and unpleasant treatment
side effects. Our technique and the as-
sociated software could reduce testing
for antimicrobial resistance to a few
days, allowing doctors to give precise
antimicrobial treatment earlier than is
currently possible.”

Dr. John Anson, executive vice
president at Oxford Gene Technolo-
gy, said, “It is a privilege to be in-
volved with the PATHSEEK project,
which is yielding such fruitful results,
and to play an active role in develop-
ing new techniques for the rapid de-
tection and characterization of such
important diseases.”

Details of the new method were
published in the May 13, 2015, on-
line edition of the Journal of Clinical
Microbiology.

A

New Method for Genome Analysis of 
Drug Resistant Tuberculosis Bacteria 

Directly from Patient Samples
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device the size of a ping-pong ball can ex-
tract a small blood sample while held
against the skin for two minutes, which

may make blood sampling less painful and more
convenient. A slight vacuum in the device enables
a small sample of blood to flow into an attached
sample tube, which can be mailed or handed to a
laboratory and users report that the process is al-
most entirely painless. Scientists at the University of
Wisconsin-Madison (WI, USA; www.wisc.edu) de-
veloped the device that can the device can extract
about 0.15 mL of blood, which is enough to test
cholesterol levels, infection biomarkers, cancer
cells and blood glucose. The technology relies on
the forces that govern the flow of tiny fluid streams.

The device is being perfected by Tasso Inc.
(Madison, WI, USA; www.tassoinc.com). The com-
pany, whose name means “badger” in Italian, has
applied for a patent on channels that create capil-
lary action to move blood toward the sample tube.
Ben Casavant, PhD, the vice president and co-

founder of the company, said, “The technology re-
lies on the forces that govern the flow of miniscule
liquid streams. At these scales, surface tension dom-
inates over gravity, and that keeps the blood in the
channel no matter how you hold the device.”

Dr. Casavant added, “Although diabetics must
test their blood sugar several times a day, they are
not an initial market. We see our specialty as peo-
ple who need to test semi-frequently or infrequent-
ly, to monitor cancer or chronic infectious diseases,
for example. Instead of buying a machine or expen-
sive equipment, we ship you this device, you put it
on your arm for two minutes and send it back to
the laboratory.” The device could help those who
fear blood draws, and avoid time-consuming trips
to laboratory for blood draws.

Image: A device the size of a ping-pong ball can
extract a small blood sample while held against the
skin for two minutes (Photo courtesy of David
Tenenbaum / University of Wisconsin-Madison).

A
Device Leads to Pain-Free Blood Tests

he steady growth of LC-
MS/MS (liquid chromatog-
raphy tandem mass spec-

trometry) testing has introduced new
levels of accuracy and efficiency into
clinical lab testing, with correspon-
ding improvements in patient care.
However, there are still refinements
to be made in LC-MS/MS implemen-
tation. One of the most important is
the development of standards for LC-
MS/MS testing procedures.

Currently, individual laboratories
determine their own LC-MS/MS best
practices for processes such as sample
handling, reference standards, cali-
bration, controls, and data entry.
They decide analytical parameters
such as chromatography, precursor
ion, collision energies, etc. on a case-
by-case basis. 

The overwhelming majority of
these best practices are based on sol-
id, conscientious procedure with the
objective of delivering the best possi-
ble patient care. Even so, the high de-
gree of variability in procedures be-
tween laboratories can lead to a sur-
prisingly wide range of results that
can affect patient care. In the current
environment, it is possible for one
sample tested with LC-MS/MS
processes at five labs for the same an-
alytes to yield five different results.
All five results can be precise based
on the procedures used to generate
them, but that doesn’t help health-
care practitioners who need uniform
and accurate results to make sound

decisions.
There are efforts afoot in the test-

ing industry, such as those of the
American Association for Clinical
Chemistry’s Consortium for Harmo-
nization of Clinical Standards, the In-
ternational Federation for Clinical
Chemistry or the Clinical Laboratory
Standards Institute, to replace the
current patchwork of processes with
uniform procedures that ensure con-
sistent results.  This and many initia-
tives encourage the advancement of
“harmonization” and “standardiza-
tion,” but the ultimate objective must
be standardization – consistent accu-
rate, reliable, and precise laboratory
testing over time and across methods
which meet the performance goals of
certifying organizations. 

Future advancements in standard-
ization will require in vitro diagnostic
suppliers to provide more turnkey so-
lutions such as reagent kits, calibra-
tors and controls, which are traceable
to high order reference materials.
Standardization will unlock the full
potential of LC-MS/MS testing by
curbing variability and providing
healthcare practitioners the test re-
sults they need to make faster and
more effective patient care decisions.

1 Bori Shushan, PhD is the founder of
Clinical Mass Spec Consultants,
where he advises industry and insti-
tutions in the use of LC-MS/MS with
specific emphasis on clinical applica-
tions.  He is a consultant for Thermo
Fisher Scientific.

T

Standardization Key to Next 
Phase of LC-MS/MS Growth

by Bori Shushan, PhD1
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he newest generation of au-
tomated hematology analyz-
ers has been designed to im-

prove both the accuracy for samples
with low blood cell count and the
specificity of the abnormal cell flags.

A newly introduced hematology
analyzer has several new measure-
ment channels; white cell differential
channel (WDF), white cell nucleated
channel (WNR), white cell precursor
channel (WPC), and fluorescent
platelet channel (PLT-F). A nucleated
red blood cell (NRBC) count is meas-
ured on all samples in the WNR chan-
nel, so there is no longer a need to re-
peat cell count in the NRBC channel
as was the case for the older series.

Scientists at the Gachon Universi-
ty Gil Medical Center (Incheon, Ko-
rea; www.gilhospital.com) and their
colleagues evaluated the analyzer us-
ing peripheral blood samples from the
hematology laboratory in their cancer
center. All samples were initially ana-
lyzed on an older model for the com-
plete blood cell counts and leukocyte
differential. For the workflow study,
1,005 consecutive samples were test-
ed on the original analyzer, then se-
quentially on the newer model.

The two analyzers were the Sys-
mex XE-2100 and the newer Sysmex
XN-series (Sysmex; Kobe, Japan;
www.sysmex.co.jp). All parameters
measured by the XN correlated well

with the XE-2100. PLT-F
showed better correlation
with the flow cytometric
method compared with
optical platelet count for
platelet counts less than
70 × 109/L. The low
white blood cell (WBC)
mode reported accurate
leukocyte differentials for
samples with a WBC
count less than 0.5 ×
109/L. Relatively good
correlation was found for WBC
counts between the manual method
and the body fluid mode. The XN
made less flags than the XE-2100,
while the sensitivities of both instru-
ments were comparable.

The authors concluded that the
XN hematology analyzer provided re-
liable results on low cell counts, as
well as reduced manual blood film re-
views, while maintaining a proper

level of diagnostic sensitivity. The
Sysmex XN-series improves work-
flow efficiency without compromis-
ing diagnostic sensitivity in the clini-
cal hematology laboratory. The study
was published on March 14, 2015, in
the International Journal of Labora-
tory Hematology.

Image: The XN-2000 automated
hematology system (Photo courtesy
of Sysmex).

T

Performance Evaluated for 
Latest Hematology Analyzer

urrently, the methods avail-
able for preimplantation ge-
netic diagnosis (PGD) of in

vitro fertilized (IVF) embryos do not
detect de novo single-nucleotide and
short indel mutations, which have
been shown to cause a large fraction of
genetic diseases.

The detection and phasing of single
base de novo mutations in biopsies
from human in vitro fertilized embryos
by advanced whole-genome sequenc-
ing has been accomplished and the
technique would enable couples to use
IVF for the conception of children who
otherwise would have inherited devas-
tating mitochondrial diseases.

Genomic scientists at Complete Ge-
nomics, Inc. (Mountain View, CA,
USA; www.completegenomics.com)
and their colleagues used a new tech-
nique that allows the whole genome of
IVF embryos to be scanned via the cells
of 10 biopsies. The team said the test-
ing is the first to be able to detect all
the new genetic mutations that hap-
pen uniquely in an individual, as op-
posed to only those that have been
handed down from parents.

Using up to just 10 cells to do the
whole-genome sequencing means the
DNA has to be amplified, which can
introduce errors. However, the scien-
tists working with another commercial
team from Reprogenetics (Livingston,
NJ, USA; www.reprogenetics.com),
used the technique at a fertility center

to remove any falsely identified genet-
ic mutations. They applied their “long
fragment read” technology, using DNA
barcodes to assign DNA fragments to
the embryos’ maternal or paternal
genome. They were able to remove
over 100,000 sequencing errors, re-
ducing the error rate approximately
100-fold over previous studies.

The technique means the 5-day-old,
blastocyst-stage embryos could be
scanned for de novo mutations, those
arising spontaneously in the egg or
sperm and not inherited from either
parent. In one embryo in the study, the
scientists did not find any de novo mu-
tations in the regions of the genome
that code for proteins. In the other em-
bryo from the couple, however, they
picked up two coding mutations in the
zinc finger protein 266 (ZNF266) and
the solute carrier family 26,
(SLC26A10) genes that may be poten-
tially damaging. The authors conclud-
ed that the biggest hurdle now is one
of how to analyze the medical impact
of detected mutations and make deci-
sions based on those results. Whole-
genome sequencing using barcoded
DNA could be used in the future as
part of the preimplantation genetic di-
agnosis process to maximize compre-
hensiveness in detecting disease-caus-
ing mutations and reduce the inci-
dence of genetic diseases. The study
was published on February 11, 2015,
in the journal Genome Research.

C

Whole Genetic Code of IVF Embryos
Scanned for Mutations
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mplementation of the culture-based algorithm may have substantially
reduced the incidence of tuberculosis (TB) among newly-arrived, for-
eign-born persons in the United States of America. Immigration has a

substantial effect on the incidence of TB, so immigrants and refugees bound
for the USA are required to have overseas TB screening. Before 2007, a smear-
based algorithm that could not diagnose smear-negative/culture-positive TB
was used to screen this population.

Scientists at the Centers for Disease Control and Prevention (CDC; Atlanta,
GA, USA; www.cdc.gov) revised the screening strategy to use a more inclusive
culture-based algorithm. They reviewed health records to determine the increase
of smear-negative/culture-positive Mycobacterium tuberculosis or TB cases diag-
nosed overseas between 2007 and 2012
and compared that figure with the de-
cline of reported TB cases among foreign-
born persons within one year after arrival
in the USA.

Of the 3,212,421 arrivals of immi-
grants and refugees from 2007 to 2012, a
total of 1,650,961 (51.4%) were
screened by the smear-based algorithm
and 1,561,460 (48.6%) were screened by
the culture-based algorithm. Among the
4,032 TB cases diagnosed by the culture-
based algorithm, 2,195 (54.4%) were
smear-negative/culture-positive. Before
implementation (2002 to 2006), the an-
nual number of reported cases among for-
eign-born persons within one year after
arrival was relatively constant (range,
1,424 to 1,626 cases; mean, 1,504 cas-
es), but decreased from 1,511 to 940 cas-
es during implementation (2007 to
2012). During the same period, the annu-
al number of smear-negative/culture-pos-
itive TB cases diagnosed overseas among
immigrants and refugees bound for the
USA by the culture-based algorithm in-
creased from 4 to 629.

The authors concluded that the in-
creased annual number of TB cases de-
tected in immigrants and refugees close-
ly matched in magnitude a decrease in
the number reported TB cases, suggest-
ing that the culture-based algorithm ef-
fectively reduced TB incidence. To fur-
ther reduce the TB incidence in foreign-
born populations, consideration should
be given to expanding TB screening to
students, exchange visitors, and tempo-
rary workers from countries with a high
incidence of TB, as well as finding nov-
el strategies to address the large num-
bers of foreign-born persons with latent
TB infection The study was published
on March 17, 2015, in the journal An-
nals of Internal Medicine.

Image: Mycobacterium tuberculosis. A
new smear-based algorithm suggests
that immigrants who test positive for in-
fection with bacteria that cause tubercu-
losis can be treated before they enter the
US (Photo courtesy of Janice Haney
Carr/CDC).
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recent paper discussed the possibility of us-
ing a panel of genetic abnormalities to aid
in diagnosing children with chronic kidney

disease (CKD). CKD, which initially develops with-
out specific symptoms and is generally only detect-
ed as an increase in serum creatinine or protein in
the urine, causes serious illness in children, often
leading to complications such as high blood pres-
sure, heart disease, neurodevelopmental problems,
and behavioral deficits.

Investigators at Columbia University (New York,
NY, USA; www.columbia.edu) noted that while
there was frequent uncertainty in the identification
of specific etiologies of CKD in children, recent
studies had indicated that chromosomal microar-
rays could identify rare genomic imbalances that
could clarify the etiology of neurodevelopmental
and cardiac disorders in children.

To further elucidate the link between CKD and
genomic anomalies, the investigators used Illumina
(San Diego, CA, USA; www.illumina.com) microar-
rays to genotype 419 children enrolled in the
Chronic Kidney Disease in Children (CKiD)
Prospective Cohort Study to determine the preva-
lence of disease-causing copy number variations
(CNVs) among various categories of pediatric CKD.
The data for the patient population were compared
with results obtained by genotyping 21,575 healthy
pediatric and adult controls.

Results revealed significant CNVs in
31 (7.4%) of the 419 children with CKD
(roughly ten-fold the percentage seen in
the controls). The most frequent CNVs
were deletions in the HNF1B (hepato-
cyte nuclear factor 1 homeobox B) gene.
The protein encoded by this gene binds
to DNA as either a homodimer, or a het-
erodimer with the related protein hepa-
tocyte nuclear factor 1-alpha. The gene
has been shown to function in nephron
development, and regulates development
of the embryonic pancreas. Mutations
that block gene function result in renal
cysts, diabetes syndrome, and noninsulin-depend-
ent diabetes mellitus and expression of this gene is
altered in some types of cancer.

“With conventional clinical findings, we often
cannot determine the exact cause of CKD in chil-
dren,” said senior author Dr. Ali G. Gharavi, profes-
sor of medicine at Columbia University. “However,
our study shows that using a readily available ge-
netic screening tool called chromosomal microarray
analysis, it is possible in many cases to reach a more
precise diagnosis and uncover information that can
help define a patient’s risk for other disorders, such
as autism or diabetes. Our findings should change
clinical practice. Routine genetic screening of kids
with CKD would not only improve diagnosis but al-

so help identify those at risk for complications like
diabetes and subclinical seizures, which benefit
from early detection and treatment.” The paper
was published in the April 20, 2015, online edition
of the Journal of Clinical Investigation.

Image: Depiction of genomic imbalances detected in
patients with chronic kidney disease. The human
chromosomes are shown (numbered). The colored
bars represent the pathogenic genomic deletions
(red) and duplications (blue) detected in a patient. In
total, the study identified 21 different genetic lesions
in 31 patients, indicating that most patients had a
unique genomic pathology. The size of each bar is
proportional to the size of the genomic lesion (Pho-
to courtesy of Dr. Ali Gharavi, Columbia University).

A

esearchers have developed
new technology for printing
paper biosensors that could

rapidly detect molecules for many ap-
plications, including point-of-care di-
agnosis of bacterial and viral infec-
tions and detection of food and envi-
ronmental contaminants.

Researchers at McMaster Univer-
sity (Hamilton, ON, Canada; www.
mcmaster.ca) developed the new
platform, the latest in a progression
of paper-based screening technolo-
gies to enable clear results in the
form of letters and symbols that ap-
pear on the test paper to indicate
presence of infection or contamina-
tion in people, food, or environ-
ment. Patients could receive diag-
noses of infections in their doctors’
offices, saving trips to the lab and
critical time. Consumers may bene-
fit from packaging that could give
simple text warnings if food is con-
taminated with pathogenic E. coli
or Salmonella.

“The simplicity of use makes the
system easy and cheap to implement
in the field or doctor’s office,” said
Prof. John Brennan, director of Mc-
Master’s Biointerfaces Institute,
“Imagine being able to clearly identi-

fy contaminated meat, vegetables, or
fruit. For patients suspected of having
infectious diseases like C. difficile,
this technology allows doctors to
quickly and simply diagnose their ill-
nesses, saving time and expediting
what could be life-saving treatments.
This method can be extended to vir-
tually any compound, be it a small
molecule, bacterial cell, or virus.”

The research, in its formative
stage, addresses key problems fac-
ing current paper-based biosensing
techniques which are labor-inten-
sive, sometimes costly and incon-
venient, and often difficult to mass
produce. With state-of-the-art meth-
ods to produce “bio-inks”, conven-
tional office ink-jet printers can be
used to print man-made DNA mole-
cules with very high molecular
weight on paper. The sheer size of
the DNA, which produces a signal
when a specific disease biomarker is
present, is enough to ensure it re-
mains immobilized and therefore
stable. The paper sensor emerges
from the printer ready- and easy-to-
use, like pH paper.

The study, by Carrasquilla C. et
al., was published online March 27,
2015, in the journal Chemistry.

R

Inkjet Printer May Provide Simple Tool 
To Detect Diseases and Contaminants

Analysis of Chromosome Abnormalities May Aid 
Diagnosis of Chronic Kidney Disease in Children
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POINT OF CARE ANALYZER
EKF Diagnostics

The Hemo Control provides accurate hemoglobin
and hematocrit results in one simple user-friendly
test. Features include storage of up to 4,000 re-
sults, barcode ID of patients, operators, cuvette
LOT and control materials, QC with lock-out func-
tions, and the ability to add comments to results.

POC INSTRUMENT
Eurolyser Diagnostica

The SMART 700/340 features test parameters for
six clinical areas for deficiency and disease detec-
tion, as well as cancer risks. Key benefits of the
user-friendly device include touch screen opera-
tion, intelligent reading of desired test from the
RFID card, and optional barcode reader.

INFECTIOUS DISEASE TEST KITS
Fast-Track Diagnostics

The latest kits are intended to deliver a higher
standard of practicality and efficiency to clinical
testing laboratories. Over 60 kits are available for
over 100 different pathogens, and the complete
range is compatible with many modern laboratory
real-time PCR cyclers and extraction methods.

groundbreaking study in China finds, by
comparison with results from a highly ac-
curate commercial test, that screening

with a still commonly used tuberculin skin test
(TST) for latent Mycobacterium tuberculosis (TB)
infection (LTBI) clearly results in unacceptably high
numbers of false positives and overestimation of in-
fection rates. Determination of lower prevalence
rates is critical for increasing effectiveness and effi-
ciency of LTBI screening as a tool in reducing the
TB public health burden.

China has been estimated to have 1 million
new cases of TB every year, more than any coun-
try except India. The new study, China’s largest-
ever population-based prospective multicenter
clinical LTBI diagnostics study, by researchers at
the Chinese Academy of Medical Sciences and
Peking Union Medical College in Beijing, showed
that reliance on the 100-year-old TST significant-
ly overestimates LTBI rates, compared to results
from the same patients using the highly accurate,
interferon-gamma release assay (IGRA)-based
QuantiFERON-TB Gold (QFT) test from QIAGEN
N.V. (Venlo, Netherlands and Hilden, Germany;
www.qiagen.com). Their findings support reduc-
ing China’s TB burden by providing follow-up
treatment for at-risk patients identified using
modern IGRA technology.

Upon screening over 21,000 people in rural
China, the results showed a far lower overall LTBI
rate of 18.8% as measured by QFT compared to
28% by TST. The higher false positive rate of TST is
due to several factors, including the use of Bacille
Calmette-Guérin (BCG) vaccination in China since
the 1950s, which has had only a very limited im-
pact on reducing TB burden. Unlike TST, positive
rates of QFT were not related to prior BCG vacci-
nation, but correlated with background active TB
and suspect rates, as well as known risks for TB.
BCG vaccination is recommended by the World
Health Organization (WHO) as a matter of TB con-
trol policy to newborns in many countries, includ-
ing China.

This study by top experts in China provides
strong evidence that accuracy of LTBI screening
is critical for eradicating TB. “Consistent with
other studies, QuantiFERON-TB Gold proved
highly accurate and more reliable than the centu-
ry-old skin test for correctly identifying TB infec-
tion. The findings offer valuable insights for TB
control efforts, both in China and other areas of
the world,” said Dr. Masae Kawamura, MD, Sen-
ior Director, QuantiFERON Medical and Scientif-
ic Affairs, QIAGEN, 

The study was conducted also to identify vulner-
able, at-risk populations to target for LBTI screen-
ing at the community level, enabling community-
based preventive interventions for individuals effec-
tively identified as being at risk for developing ac-
tive TB. Higher LTBI rates were found in 3 subpop-
ulations that may be potential target populations for
LTBI monitoring: close contacts of active TB pa-
tients, the elderly, and smokers.

The report presents the baseline phase of Chi-
na’s first large-scale, multi-center study of LTBI epi-
demiology. It allowed detailed analysis of demo-
graphics and risk factors, along with robust compar-
isons within subgroups. The study’s follow-up
phase is now underway, and patients with LTBI will
be evaluated for rates of disease and associated
risks. Generally, up to 10% of people with LTBI will
develop active, contagious TB at some point.

Qiagen’s QFT, introduced in China in 2014, is a
modern standard with demonstrated clinical relia-
bility for LTBI diagnosis, and is faster, less labor-in-
tensive, and far more accurate than TST. Leading
TB control programs worldwide are replacing TST
with QFT because its superior performance and
simpler administration as a laboratory-based blood
test improve overall healthcare and the cost-effec-
tiveness of TB control programs.

QIAGEN is currently launching QuantiFERON-
TB Gold Plus (QFT-Plus) in Europe and other mar-
kets as a 4th-generation test with CE-IVD marking.

The study was published online February 10,
2015 in the journal the Lancet.

A

Latent Tuberculosis Screening in China: Study Supports
Contemporary Blood Test Over Traditional Skin Test
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hile noroviruses are known to spread by
direct contact with an infected person or
through contact with contaminated feces

or vomit, a recent study found indications that they
may also be transmitted as an aerosol. Investigators at
Université Laval (Québec City, QC, Canada;
www.ulaval.ca) examined the airborne transmission
of noroviruses at eight local hospitals and long-term
care facilities affected by gastroenteritis outbreaks.
They gathered air samples at a distance of one me-
ter from patients, at the doors to their rooms, and
at nursing stations.

Results showed that noroviruses could be de-
tected in the air at six of the eight facilities studied.
The viruses were detected in 54% of the rooms
housing patients with gastroenteritis, 38% of the
hallways leading to their rooms, and 50% of nearby
nursing stations. Virus concentrations ranged from

13 to 2,350 particles per cubic meter of
air, while a dose of 20 norovirus particles
is usually enough to cause gastroenteritis.

In a parallel study the investigators
used an aerosol chamber to evaluate the
ability of mouse Norovirus MNV-1 to
withstand the stress of being spread as an
aerosol. The results indicated that this
Norovirus preserved its infectivity and in-
tegrity when suspended in an aerosol.

Senior author Dr. Caroline Duchaine,
professor of science and engineering at Université
Laval, said, “The measures applied in hospital set-
tings are only designed to limit direct contact with
infected patients. In light of our results, these rules
need to be reviewed to take into account the possi-
bility of airborne transmission of noroviruses. Use
of mobile air filtration units or the wearing of respi-

ratory protection around patients with gastroenteri-
tis are measures worth testing.” The study was pub-
lished in the April 21, 2015, online edition of the
journal Clinical Infectious Diseases.

Image: A crystallographic structure of the Norovirus
capsid (Photo courtesy of Wikimedia Commons).

W

Gene Variants Predict
Rheumatoid Arthritis 
Disease Outcomes
dvances have been made in identifying ge-
netic susceptibility loci for autoimmune
diseases, but evidence is needed regarding

their association with prognosis and treatment re-
sponse. Certain genetic variants are associated with
higher or lower risks of increased disease severity
and a new way has been identified in which geno-
typing can be used to predict disease outcomes
among sufferers of rheumatoid arthritis (RA).

Scientists at the University of Manchester (UK;
www.manchester.ac.uk) and their colleagues from
other institutions analyzed data from three inde-
pendent multicenter prospective cohort studies, in-
cluding a total of nearly 4,000 patients in total.
Longitudinal statistical modeling was performed to
integrate multiple radiograph records per patient
over time. All patients were from the UK and had
self-reported white ancestry. All samples available
in 2010 from two of the cohorts with a diagnosis
of RA and of sufficient DNA quality were geno-
typed using a single-nucleotide polymorphism mi-
croarray Infinium Immunochip (Illumina; San
Diego, CA, USA; www.illumina.com) and imputed
at the amino acid resolution. The human leukocyte
antigen (HLA) typing was performed using a semi-
automated, reverse dot-blot method.

The scientists found that the amino acid valine
at position 11 of the Major Histocompatibility
Complex, Class II, DR Beta 1 (HLA-DRB1) gene
was the strongest independent genetic determi-
nant of radiological damage in rheumatoid arthri-
tis. Moreover, it was revealed that positions 71 and
74 represented independent predictors, with the
three positions together – 11, 71, and 74 – strong-
ly associated with disease outcomes. It was also re-
vealed that HLA-DRB1 haplotypes associated with
rheumatoid arthritis susceptibility and severe out-
comes were also predictors of good treatment re-
sponse with anti-tumor necrosis factor (TNF) ther-
apy, an important class of biological drugs. The
study was published on April 28, 2015, in the Jour-
nal of the American Medical Association (JAMA).

A

Aerosol Spread of Noroviruses 
Confirmed in Hospital Setting
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FREEZING POINT OSMOMETER
Gonotec

The Osmomat 3000 single-sample osmometer is
designed to determine the total osmolality of aque-
ous solutions. The instrument requires very small
sample volumes, can be applied for extreme
measuring tasks, and it allows for serial measure-
ments in a very short time.

LAB MICROSCOPE
Olympus

The CX23 enables maximum comfort and ease-of-
use for routine observations. Key features include
a compact and ergonomic design, an LED light
source with a service time of 20,000 hours, low
power consumption, colored grips, and a built-in
security slot for an anti-theft cable.

MOLECULAR TEST SYSTEM
Orion Diagnostica

The GenRead bench top instrument is designed
for amplification and detection of nucleic acids.
The flexible, self-contained instrument is used with
GenRead reagent kits for rapid detection of vari-
ous pathogens, testing one to 12 samples simulta-
neously with accurate and reliable results.

test kit for rapid detection of sepsis through
quantitative measurement of procalcitonin
is now available for use on almost any liq-

uid-based chemistry analyzer.
Procalcitonin (PCT) is a peptide precursor of the

hormone calcitonin, which is involved with calcium
homeostasis. PCT is composed of 116 amino acids
and is produced by parafollicular cells (C cells) of the
thyroid and by the neuroendocrine cells of the lung
and the intestine. While the level of PCT in the
blood stream of healthy individuals is below the lim-
it of detection (less than 0.01 micrograms per liter)
of clinical assays, the level of PCT rises in a response
to a proinflammatory stimulus, especially of bacteri-

al origin. Measurement of procalcitonin can be used
as a marker of severe sepsis caused by bacteria and
generally grades well with the degree of sepsis, al-
though levels of procalcitonin in the blood are very
low. The global diagnostics company EKF Diagnos-
tics (Cardiff, UK; www.ekfdiagnostics.com) has in-
troduced the Procalcitonin (PCT) LiquiColor Assay
produced by its subsidiary Stanbio Chemistry
(Boerne, TX, USA; www.stanbio.com) for rapid de-
tection of sepsis.

The LiquiColor assay employs latex enhanced im-
munoturbidimetric methodology to determine quan-
titatively the level of PCT in serum samples and in
EDTA, lithium, or heparin plasma samples. The test

requires just 20 microliters of sample and can be run
on almost any liquid-based chemistry analyzer with
open-channel capability. Results are available within
10 minutes. The reagent kit, calibrator, and control
sets are available separately.

Al Blanco, business unit director at EKF Diagnos-
tics, said, “This assay can be performed on a cus-
tomer’s existing chemistry analyzer with the same
collection tube used for analysis of other chemistry
tests. Therefore, it will provide optimized lab work-
flow by eliminating the need to split a sample or
have a dedicated off-line workstation. These features
will provide any lab with a cost-effective solution for
PCT testing.”

A
Rapid Sepsis Assay Now Available for Clinical Chemistry Analyzers

he majority of diagnoses of malaria rely
on a combination of clinical presentation
and visualizing parasites in a stained

blood film or by performing a rapid diagnostic test.
Human breath offers an attractive alternative

to blood as the basis for simple, noninvasive diag-
nosis of infectious disease, and when breath sam-
ples were taken during controlled human malaria
infection specific malaria associated volatiles
could be detected in human breath.

Scientists at the Commonwealth Scientific and
Industrial Research Organization (CSIRO) (Dick-
son, Australia; www.csiro.au) and their colleagues
collected breath samples from volunteers that had
been infected with the malaria parasite Plasmodi-
um falciparum, who were enrolled in a drug trial.
The volunteers breathed through a cardboard
tube into a chamber connected to a connected to
a 3 L impermeable aluminum gasbag (Shanghai
Sunrise Instrument Co.; Shanghai, China;
www.chinassi.com).

Exhaled breath analysis was carried out by gas
chromatography-mass spectrometry. The gas chro-
matograph 451 Model GC (Bruker Daltonik Inc.;

Billerica, MA, USA; www.bruker.com) was used
and the Bruker Daltonik Scion SQ single quadru-
pole mass was set with a full scan detection. Real-
time polymerase chain reactions and cell cultures
were also performed.

The team identified nine compounds whose
concentrations varied significantly over the course
of malaria infection: carbon dioxide, isoprene,
acetone, benzene, cyclohexanone and four
thioethers. The latter group: allyl methyl sulfide,
1-methylthio-propane, (Z)-1-methylthio-1-propene
and (E)-1-methylthio-1-propene had not previous-
ly been associated with any disease condition.

Before antimalarial-drug treatment, there was
evidence of concurrent 48 hour-cyclical changes
in both the levels of thioethers and parasitemia.
Phase-shifting the values for thioether concentra-
tions by 24 hours, revealed a direct correlation be-
tween the parasitemia and volatile levels. Volatile
levels declined monotonically at around 6.5 hours
after initial drug treatment, correlating with clear-
ance of parasitemia. The study was published on-
line on March 25, 2015, in the Journal of Infec-
tious Diseases.

Image: Capturing exhaled breath for chemical
analysis (Photo courtesy of the Commonwealth
Scientific and Industrial Research Organization). 

T

Malaria Biomarkers 
Detected In Human Breath
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LAB AUTOCLAVE
Priorclave

The QCS H150 is designed as one of the safest
and efficient autoclaves available with a combina-
tion of secure key-lock and one-touch push button
controls. This 150-liter autoclave has a stainless
steel, sterilizing chamber that allows easy loading
even of heavy loads from a cart.

PIPETTE TIPS
Sartorius Stedim Biotech

The FlexiBulk package is designed to save valu-
able space in the lab, compared with conventional
bulk tip packages. The stackable boxes provide an
airtight seal, take up to 40% less space, cut pack-
aging waste by nearly 50%, while reducing trans-
port costs and laboratories’ carbon footprint.

HEMATOLOGY ANALYZER
Siemens Healthcare

The ADVIA 360 offers a compact footprint and
easy-to-use interface, and generates reliable and
accurate results. The system measures 22 param-
eters, including a 3-part white blood cell differen-
tial, provides storage capacity of 10,000 results,
and runs up to 60 samples per hour.

new smartphone microscope has been de-
veloped that is capable of detecting and
quantifying infection by parasitic worms

using video and a single drop of blood and it is
hoped that this new technology could make a dif-
ference in the battle against neglected tropical dis-
eases.

Diseases caused by the filarial nematodes Loa
loa, Onchocerca volvulus, and Wuchereria ban-
crofti are a major public health and socioeconomic
burden in co-endemic regions of Africa and the
severity of symptoms and long-term consequences
for patients depend on both the parasite and the
parasitic load.

Scientists at the University of California, Berke-
ley (CA USA; www.berkeley.edu) and an interna-
tional team of collaborators developed a mobile
phone–based video microscope that automatically

quantifies L. loa microfilariae (mf) in whole
blood loaded directly into a small glass capil-
lary from a finger prick without the need for
conventional sample preparation or staining.
They evaluated L. loa mf density in whole
blood of 33 Loa-infected subjects from the
region surrounding Yaoundé (Cameroon),
using the mobile phone video microscope.

The mobile phone video microscope used
in this study, which is referred to as the
CellScope Loa, was built from a reversed
iPhone camera lens module, a linear rail and
carriage a hobby servo, an Arduino Micro, a
Bluetooth communication board and a 3-D-
printed plastic body. The investigators vali-
dated the performance and usability of the device
by testing 33 patients who were potentially infect-
ed with Loa loa. The smartphone microscope’s re-

sults correlated with those obtained with conven-
tional manual thick smear counts.

The blood sample is moved in front of a camera,
and an algorithm analyzes the “wriggling” motion
of any worms present, calculating how many there
are and displaying the result on the phone’s screen.
From the time a sample is loaded into the device,
the calculating process takes up to two minutes. An
additional minute is spent pricking the patient’s fin-
ger and loading the blood into the device’s capillary.
Overall, CellScope Loa provides results swiftly and
can inform health workers in the field whether or
not it is safe to administer ivermectin to a patient.

Daniel A. Fletcher, PhD, an associate chair and
professor of bioengineering and senior author of the
study said, “We previously showed that mobile
phones can be used for microscopy, but this is the
first device that combines the imaging technology
with hardware and software automation to create a
complete diagnostic solution.” The study was pub-
lished on May 6, 2015, in the journal Science
Translational Medicine.

Image: The CellScope Loa device, a mobile phone-
based video microscope, can quantify levels of the
Loa loa parasitic worm directly from whole blood in
less than three minutes (Photo courtesy of UC
Berkeley).
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DUCTLESS FUME HOOD
AirClean Systems

The Patriot hood features the easy-to-use TOUCH
automatic safety controller for added operator
safety. This touch screen controller automatically
increases or decreases blower speed to maintain
the user’s preset face velocity, ensuring airflow is
within standard operating parameters.

POINT-OF-CARE HIV TEST
Alere

The HIV Combo is a rapid POC test that detects
both HIV-1/2 antibodies and the HIV-1 p24 anti-
gen, which can appear days after infection and pri-
or to HIV-1/2 antibodies. The test detects all sub-
types/recombinants of the virus more prevalent in
Africa, Europe, Asia and Latin America.

MULTITASKING SYSTEM
Zivak Technologies

The Zivak-Multitasker allows for the efficient use of
expensive LC-MS/MS and HPLC instruments with
no hidden costs. It is available for any Zivak analy-
sis kits or Zivak HPLC instrument, and can be
adapted to any other HPLC or LC-MS/MS instru-
ment by various providers.

he prevalence of obesity and being over-
weight is rising worldwide, and there is a
need to understand the relationship of obe-

sity to increased risk of death from heart disease,
stroke, diabetes, and cancer.

Chemical markers have been identified in urine
that are associated with body mass and this discov-
ery may provide new insights into how obesity
leads to disease as it is estimated that obesity-driv-
en disease results in 3.4 million deaths per year
worldwide.

An international team of scientists led by those
at Imperial College London (UK; www.imperial.
ac.uk) analyzed urine samples from over 2,000 vol-
unteers in the US and UK. Metabolic profiling of
urine samples collected over two 24-hour time pe-
riods three weeks apart showed reproducible pat-
terns of metabolite excretion associated with adi-

posity. The team used 24-hour urinary metabolic
profiling by proton (1H) nuclear magnetic resonance
(NMR) spectroscopy and ion exchange chroma-
tography.

Exploratory analysis of the urinary metabolome
using 1H NMR spectroscopy (Bruker; Coventry, UK;
www.bruker.com) of the 1,800 US samples identi-
fied 29 molecular species, clustered in intercon-
necting metabolic pathways that were significantly
associated with body mass index (BMI); 25 of these
species were also found in the 444 samples in the
UK validation cohort.

The investigators found multiple associations be-
tween urinary metabolites and BMI including urinary
glycoproteins and N-acetyl neuraminate (related to re-
nal function), trimethylamine, dimethylamine, 4-cre-
syl sulfate, phenylacetylglutamine and 2-hydroxy-
isobutyrate (gut microbial co-metabolites), succinate

and citrate (tricarboxylic acid cycle intermediates),
ketoleucine and the ketoleucine/leucine ratio (linked
to skeletal muscle mitochondria) and branched-chain
amino acid metabolism), ethanolamine (skeletal mus-
cle turnover), and 3-methylhistidine (skeletal muscle
turnover and meat intake).

Jeremy K. Nicholson, PhD, a professor and sen-
ior author of the study, said, “Obesity has become a
huge problem all over the world, threatening to
overwhelm health services and drive life expectan-
cy gains into reverse. Tackling it is an urgent prior-
ity and it requires us to have a much better under-
standing of how body fat and other aspects of biol-
ogy are related. These findings provide possible
starting points for new approaches to preventing
and treating obesity and its associated diseases.”
The study was published on April 29, 2015, in the
journal Science Translational Medicine.

T
Markers Predicting Obesity Can Be Detected In Urine

new “lab-on-a-disc” technology can diag-
nose malaria and other febrile infectious
diseases simultaneously in just an hour,

allowing faster point-of-care treatment and precise
drugs administration that could save thousands of
lives.

A major problem with current testing for infec-
tious diseases in Africa is that it focuses on individ-
ual diseases and cannot reliably discriminate be-
tween them. Since most infectious diseases have
the same feverish symptoms, diagnosis is often in-
accurate, resulting in thousands of deaths and in-
creased resistance to antimicrobial drugs.

A team of scientists at Freiburg University (Ger-
many; www.uni-freiburg.de) have developed a new
diagnostic tool: an easily-portable lab-on-a-disc,
which can test for several tropical diseases at the
same time, discriminate between them and guide
healthcare personnel to proper patient treatment. A
health professional injects the patient’s blood sam-
ple onto a plastic disc, the “LabDisk,” which is
roughly the size of a compact disc (CD), and then

places the disc in the “disc player.”
The device weighs just 2 kg, making it
perfect for transportation to remote vil-
lages. The disc has pre-stored bio-
chemical components, which allow
fully automated analysis.

The blood sample is processed on
disc and centrifugally distributed into
microfluidic chambers where the dis-
ease pathogens can be identified from
their DNA/RNA, whether it be from
parasites like malaria, bacteria such as typhoid or
pneumonia or for example dengue viruses. This
generic point-of-care platform can be applied to many
other infectious diseases for example Ebola, only by
changing its bio-components. Early diagnosis can
help limit the effects of an extended epidemic.

Konstantinos Mitsakakis, PhD, who led the
team that developed the platform, said, “It is a very
simple and cheap system that can be used in re-
gions with low medical infrastructure. Results can
be obtained from a finger prick of blood in just one

hour, whereas laboratory culture currently takes up
to three days. This could mean very important
progress, not just for patient management, but also
for epidemiological mapping of regions and coun-
tries, as we will be able to monitor the frequency
and distribution of various infectious diseases.”

Image: The plastic disposable disc (left) is inserted
into the point-of-care detection platform (right) for
infectious disease diagnosis (Photo courtesy of
DiscoGnosis).

A

Infectious Diseases Diagnosed 
At Point-of-Care
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IMMUNOASSAY CONTROL
Randox Laboratories

The Acusera Immunoassay Premium Plus com-
bines 54 analytes including tumor markers, hor-
mones, therapeutic drugs, and Vitamin D. The as-
sayed control enables labs to quality control a
range of immunoassay tests, and reduces the
number of single controls required.

CARDIAC DIAGNOSTIC SYSTEM
Response Biomedical

The RAMP 200 delivers fast cardiovascular tests,
with an average time to result of 15 minutes. Fea-
tures include a small footprint, multi-language ca-
pacity, and an easy-to-read user interface. The
dual-port test module provides high throughput ca-
pability, with expansion up to 3 test modules.

SINGLE DROP ANALYZER
ROHM

The B-analyst single drop analyzer offers rapid
and high accuracy measurement with only a drop
of blood by utilizing µTAS and liquid reagents. The
user-friendly system performs measurement from
plasma separation to data output with a drop of
blood in less than eight minutes.

he Gastric Emptying Breath Test (GEBT) is
a new noninvasive test to aid in the diag-
nosis of delayed gastric emptying, known

as gastroparesis and has been officially approved.
Current tests used to diagnose gastroparesis typ-

ically involve the use of a small amount of radioac-
tive material or imaging equipment, so testing must
be conducted in specialized outpatient centers;
however the GEBT can be used in broader settings.

According to the US Food and Drug Administra-
tion (FDA; Silver Spring, MD, USA; www.fda.gov)
who have approved the GEBT, scientists conduct-
ed a clinical study using data from 115 participants
who would typically undergo a gastric emptying
test. All participants underwent testing with both
the GEBT and gastric scintigraphy; the standard of
care for measuring gastric emptying that requires
ingestion of a test meal containing a radioactive
material.

The GEBT, conducted over a four-hour period
after an overnight fast, is designed to show how
fast the stomach empties solids by measuring car-
bon dioxide in a patient’s breath. Patients have
baseline breath tests conducted at the beginning of
the test. They then eat a special test meal that in-
cludes a scrambled egg-mix and Spirulina platen-
sis, a type of protein that has been enriched with
carbon-13, which can be measured in breath sam-
ples.

Carbon-13 (13C) is a naturally existing non-ra-
dioactive form of the common element carbon-12
(12C).  Both 12C and a very small amount of 13C are
normally found in exhaled carbon dioxide. By
adding 13C to the test meal, the GEBT can deter-
mine how fast the stomach empties the meal by
measuring the ratio of 13C to 12C collected in breath
samples at multiple time points after the meal is
consumed compared to baseline utilizing a gas iso-

tope ratio mass spectrometer.
The scientists compared diagnostic results from

both the GEBT and scintigraphy and found that
GEBT results agreed with scintigraphy results 73%
to 97% of the time when measured at various time
points during the test. No deaths or serious adverse
events occurred during clinical studies, but some
study participants reported nausea and stomach
discomfort during the test. The GEBT is produced
by Advanced Breath Diagnostics (Brentwood, TN,
USA; http://breathdiagnostics.com).

Alberto Gutierrez, PhD, director of the FDA Of-
fice of In Vitro Diagnostics and Radiological Health,
said, “The GEBT is another option for aiding in the
diagnosis of gastroparesis. It can be performed in
any clinical setting since it does not require the
health care professionals administering the test to
undergo special training or to take special precau-
tions related to radiation emitting compounds.”

T
Breath-Test Helps Diagnosis of Delayed Gastric Emptying

cute myeloid leukemia (AML) is a clonal
disorder involving a hierarchy of leukemic
cells, and with investigations of the mech-

anism of AML, many epigenetically regulated genes
have been approved as new prognostic factors for
the disease. The protein transcription factor hairy
and enhancer of split-1 (HES1) is the target of
Notch signaling which is reported to affect cell dif-
ferentiation and maintain the cells in the resting
phase (G0) in various tissues including the
hematopoietic tissue.

Scientists at the Tianjin Medical University Can-
cer Institute and Hospital (Tianjin, China; www.
tjmuch.com) analyzed HES1 expression in a group
of non-core binding factor AML patients and corre-
lated its expression with the overall survival and re-
lapse-free survival of AML patients. They collected
bone marrow mononuclear cells (BMNCs) with Fi-
coll of 40 newly diagnosed AML patients between
August 2008 and January 2014. Baseline morphol-
ogy, cytogenetics, and cell surface antigen analysis

were performed as part of the routine clinical eval-
uation of the patients.

Total ribonucleic acid (RNA) of AML BMNCs
was extracted and reverse transcription was
achieved using QuantiTect Reverse Transcription
Kit (Qiagen NV; Venlo, the Netherlands; www.
qiagen.com). Real-time polymerase chain reaction
was performed using ABI-Prism 7500 Sequence De-
tector (Thermo Fisher Scientific; Waltham, MA
USA; www.thermofisher.com). The top 50% of
AML cases with the high HES1 expression were
compared with the rest of the AML cohort. Overall
survival was calculated from the date of diagnosis
until the date of death from any cause or until the
date of final follow-up. Relapse-free survival was de-
termined for responders from the time of diagnosis
until relapse or death from any cause.

The investigators showed that the lower-expres-
sion group had a shorter overall survival time 37.6
± 1.6 versus 54.0 ± 1.3 months, and shorter re-
lapse-free survival time compared with those of the

high-expression group 28.6 ± 1.8 months versus
44.8 ± 2.1 months. The authors concluded that ex-
pression of HES1 is a useful prognostic factor for pa-
tients with non-core binding factor AML. The study
was published on April 22, 2015, in the journal
OncoTargets and Therapy.

Image: The QuantiTect reverse transcription kit
(Photo courtesy of Qiagen).

A

Independent Prognostic Factor for 
Acute Myeloid Leukemia Discovered
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cientists have developed a
set of “reagent pencils” for
solvent-free deposition of

reagents onto paper-based microflu-
idic devices that offers a new option
for simple, customized point-of-care
diagnostics, and other chemical test-
ing applications.

A doctor scribbling on a notepad
may soon be not only for medical
notes, but also for real-time chemical
preparations for a rapid diagnostic test.
Researchers from California Polytech-
nic State University (San Luis Obispo,
CA, USA; http://calpoly.edu) have
developed reagent pencils with chem-
icals formed into pencils to test reac-
tions by simply drawing on specialized
paper then adding water, upon which
the reagents dissolve from the pencil
matrix and become available to react
with analytes in the sample.

The project began with the estab-
lished technique of paper-based mi-
crofluidics that uses capillary action
of paper to carefully mix together
reagents. The established technique

uses, for example, drops of two or
more reagent solutions absorbed by a
paper-based strip, spreading outward
until they merge to form a mixture. 

The pencils were prepared by pul-
verizing a mixture of graphite (as in
normal pencils), test reagents, and
polyethylene glycol, which helps
keep the reagents dispersed (used for
the same purpose in toothpaste). The
mixture was compressed into pellets
and mounted into mechanical pencil
holders. The reaction-paper pad was
prepared using a waxy ink to print
small connected enclosures onto fil-
ter paper. The reagent pencils are
used to color-in the areas within the
enclosures. Upon adding water to the
paper, the reagents dissolve and, con-
fined by the waxy ink, are forced to
diffuse towards one another.

The team demonstrated validity of
a potential application by comparing
to the colorimetric dropper test com-
monly used by diabetics to check
their own blood glucose levels, which
involves reacting a pinprick blood

sample with a chemical solution. One
pencil was constructed with a mix-
ture of the enzymes horseradish per-
oxidase (HRP) and glucose oxidase
(GOx). A second pencil contained
ABTS. When combined in the pres-
ence of glucose these react to give a
blue-colored product. The results
were essentially the same accuracy
and precision as the dropper method.

Set-up for this pad and pencil sys-
tem requires only the skill of coloring
within the lines, whereas the com-
monly used test requires significantly
more training. And the reaction mix
can be adjusted as necessary by sim-
ply applying more or less, without
making up complex solutions.

Another advantage is that the
reagents are extremely stable in the
pencils – there was no sign of degra-

dation after two months under ambi-
ent conditions, whereas in liquid
form they usually degrade in days,
limiting how and where the tests can
be performed. The pencils kit is easi-
ly and stably transported.

In addition to diagnostic tests, the
potential applications scope includes
tests to monitor environmental pollu-
tants and even new approaches to
teaching chemistry and chemical test-
ing in primary schools.

The study, by Mitchell H.T. et al,
was published online April 8, 2015,
in the journal Lab on a Chip.

Image: Chemicals formed into pen-
cils can be made to react with one
another by simply drawing with them
on paper (Photo courtesy of Califor-
nia Polytechnic State University / Lab
on a Chip).

S

Innovative Chemistry Set 
Applies Coloring-Book Approach
To Life-Saving Tests

nternational travelers are
bringing a multidrug-resist-
ant intestinal illness called

shigellosis to the USA and spreading it
to others who have not traveled.

Shigella sonnei, the causative bac-
teria of the disease, has become resist-
ant to the antibiotic ciprofloxacin,
which is the first choice to treat
shigellosis among adults in the USA.
Shigellosis can spread very quickly in
groups like children in childcare facil-
ities, homeless people, and gay and bi-
sexual men, as occurred in several
outbreaks.

Scientists at the Centers for Dis-
ease Control and Prevention (CDC;
Atlanta, GA, USA; www.cdc.gov)
identified an increase in Shigella son-
nei infections with an uncommon ge-
netic fingerprint in December 2014.
Further testing at CDC’s National An-
timicrobial Resistance Monitoring
System (NARMS) laboratory found
that the bacteria were resistant to
ciprofloxacin (Cipro). The CDC’s
PulseNet network detected several
large clusters: 45 cases in Massachu-
setts; 25 cases in California; and 18
cases in Pennsylvania. About half of
these cases with patient information
were associated with international

travel, mostly to the Dominican Re-
public and India. The San Francisco
Department of Public Health (CA,
USA; www.sfdph.org) reported an-
other 95 cases, with 9 of them among
those identified by PulseNet, with al-
most half occurring among the home-
less or people living in single-room oc-
cupancy hotels.

Shigella causes an estimated
500,000 cases of diarrhea in the USA
every year. It spreads easily and rapid-
ly from person to person and through
contaminated food and recreational
water. It can cause watery or bloody
diarrhea, abdominal pain, fever, and
malaise. Although diarrhea caused by
Shigella typically goes away without
treatment, people with mild illnesses
are often treated with antibiotics to
stop the diarrhea faster.

Until recently, Cipro resistance has
occurred in just 2% of Shigella infec-
tions tested in the USA, but was found
in 90% of samples tested in the recent
clusters. The CDC recommends that
health care providers should test stool
samples from patients with symptoms
consistent with shigellosis, re-test
stool if patients do not improve after
taking antibiotics, and test bacteria for
antibiotic resistance.

I

Multidrug-Resistant Shigellosis Spreads
Across the United States



cont’d from cover

in actual samples of the mucus from cystic fibrosis (CF) lungs
to model the behavior of the bacterium in that environment.
The team was then able to test tens of thousands of mutations
of two strains of P. aeruginosa, which helped them identify key
ways the pathogen behaves during an infection and the genes
that might be essential for reproduction.

The new model allows scientists to run large-scale stud-
ies in conditions that are much more like the actual places
where the bacteria colonize, without requiring scientists to
collect countless specimens of actual mucus, called spu-
tum, from humans. The ability to re-cre-
ate conditions closer to the sputum in
the lung of a CF patient will lead to bet-
ter understanding of how different
strains of the bacterium behave. It will
also allow for easier identification of
genes that contribute to the bacteria’s
spread from patient to patient, and
more meaningful scientific trials to un-
derstand the bacteria’s resistance to an-
tibiotics or identify new antimicrobial
compounds that target specific genes
necessary for maintaining these persist-
ent infections.

John LiPuma, MD, a professor of pedi-
atrics and epidemiology, said, “For the
past decade, we have understood that
Pseudomonas is arguably the major colo-
nizing infection for people with cystic fi-
brosis. For a long time we have studied
Pseudomonas the way we study other
pathogens, but the cystic fibrosis lung is
extraordinarily complex. In the scientific
community, we’ve got to develop systems
biology approaches, such as this one, that
take a more sophisticated approach to get
us where we need to be.” The study was
published on March 16, 2015, in the
journal Proceedings of the National
Academy of Sciences of the United
States of America (PNAS).

Image: A scanning electron micrograph
(SEM) of Pseudomonas aeruginosa from
cultured biofilms in the respiratory tract of
patients with cystic fibrosis (Photo cour-
tesy of SPL).
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dvances in communications technology,
including smartphones, Internet, and so-
cial media have created opportunities for

next generation biomedical applications to be dis-
seminated to areas distant from centralized labo-
ratory settings.

Among avenues being explored is a generic ap-
proach to enable molecular diagnostics on smart-
phones. This method utilizes molecular-specific
microbeads to generate unique diffraction pat-
terns of “blurry beads” which can be recorded
and decoded by digital processing.

Investigators at Massachusetts General Hospi-
tal (Boston, USA; (www.massgeneral.org) devel-
oped a smartphone imaging module, which they
called the D3 (digital diffraction diagnosis) system.
This platform consisted of a battery-powered LED
light clipped onto a standard smartphone that
recorded high-resolution imaging data with its
camera. Since the telephone camera had a much
greater field of view than a traditional microscope,
the D3 system was capable of recording data on
more than 100,000 cells from a blood or tissue
sample in a single image. The data was transmit-
ted for analysis by the smartphone to a remote
graphic-processing server via a secure, encrypted
cloud service. A numerical algorithm developed
for the D3 platform distinguished cells from mi-
crobeads and was capable of analyzing up to 10

megabytes of data in less than 0.09 seconds. Re-
sults were then transmitted back to the testing de-
vice.

The investigators documented several applica-
tions of the D3 system in a paper published in the
April 13, 2015, online edition of the journal Pro-
ceedings of the National Academy of Sciences of
the United States of America (PNAS). In one exam-
ple, cervical biopsy samples from 25 women with
abnormal PAP smears were labeled with mi-
crobeads coated with antibodies against three pub-
lished markers of cervical cancer. Based on the
number of antibody-tagged microbeads bound to
cells, the D3 program categorized the biopsy sam-
ples as high-risk, low-risk, or benign, with results
matching those of conventional pathologic analysis.

A second example described using the D3 sys-
tem to analyze fine-needle lymph node biopsy
samples. The system was able to differentiate ac-
curately four patients whose lymphoma diagnosis
was confirmed by conventional pathology from
another four with benign lymph node enlarge-
ment.

“We expect that the D3 platform will enhance
the breadth and depth of cancer screening in a
way that is feasible and sustainable for resource
limited-settings,” said contributing author Dr.
Ralph Weissleder, director of the center for sys-
tems biology at Massachusetts General Hospital.

“By taking advantage of the increased penetration
of mobile phone technology worldwide, the sys-
tem should allow the prompt triaging of suspi-
cious or high-risk cases that could help to offset
delays caused by limited pathology services in
those regions and reduce the need for patients to
return for follow-up care, which is often challeng-
ing for them.”

Image: By quantifying the number of tumor-mark-
er-targeting microbeads bound to cells (lower im-
ages), the D3 system categorizes high- and low-
risk cervical biopsy samples as accurately as tra-
ditional pathology (upper images) (Photo cour-
tesy of MGH Center for Systems Biology).

A

Smartphone Technology to Extend Low-Cost 
Molecular Diagnostics Across Developing World

rapid and simple gold nano-
particle-based blood test
proved better at diagnosing

prostate cancer than did the com-
monly used PSA (prostate-specific
antigen) assay. Investigators at the
University of Central Florida (Orlan-
do, USA; www.ucf.edu) based their
NanoDLSay test on the ability of gold
nanoparticles to bind certain proteins
from the serum and to increase in
size and change their light scattering
properties.

When citrate ligands-capped gold
nanoparticles are mixed with blood
sera, a protein corona is formed on
the nanoparticle surface due to the
adsorption of various proteins in the
blood to the nanoparticles. Using a
two-step gold nanoparticle-enabled
dynamic light scattering assay, the in-
vestigators discovered that the
amount of human immunoglobulin G
(IgG) in the gold nanoparticle protein
corona was increased in prostate can-
cer patients compared to healthy con-
trols. Two pilot studies conducted on
blood serum samples collected at
Florida Hospital (USA) and obtained
from the Prostate Cancer Bioresposi-
tory Network revealed that the test
had 90%–95% specificity and 50%

sensitivity in detecting early stage
prostate cancer, representing a signif-
icant improvement over the current
PSA test.

The investigators postulated that
the increased amount of human IgG
found in the protein corona was asso-
ciated with the autoantibodies pro-
duced in cancer patients as part of the
immune system’s defense against the
tumor. Proteomic analysis of the
nanoparticle protein corona revealed
molecular profile differences between
serum samples from cancer patients
and healthy individuals. Autoantibod-
ies and natural antibodies produced in
cancer patients in response to tumori-
genesis have been found and detected
in the blood of many cancer types.
Thus, the test may be applicable for
early detection and risk assessment of
a broad spectrum of cancer types.

The investigators have founded
the biomedical company Nano Dis-
covery Inc. (Orlando, FL, USA; www.
nanodiscoveryinc.com) to commer-
cialize the NanoDLSay diagnostic test
for prostate cancer.

The report was published in the
March 10, 2015, online edition of
the journal ACS Applied Materials &
Interfaces.

A

Gold Nanoparticle-Based Test More Effective
Than PSA for Prostate Cancer Diagnosis
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uruli ulcer is a neglected tropical disease
caused by Mycobacterium ulcerans caus-
ing a skin disease, which is the third most

common mycobacterial disease and its rapid diag-
nosis and treatment are essential.

Polymerase chain reaction (PCR) is considered
to be the most sensitive method for the laboratory
confirmation of Buruli ulcer, but this technique re-
mains expensive and involves reagents unsuitable

for use in tropical countries with poor storage con-
ditions, hindering the development of reliable
quantitative PCR (qPCR) diagnosis.

Scientists from various French institutions in-
cluding the University of Angers (France;
www.univ-angers.fr) compared the efficiency of
three different dry qPCR mixes, lyophilized with
various concentrations of cryoprotectants, with that
of a freshly prepared mixture, for the detection of a
standard range of M. ulcerans DNA concentrations.
They evaluated the heat resistance of the dry mix-
es, comparing them with the fresh mix after heat-
ing. They also evaluated one of the dry mixes in
field conditions, by analyzing 93 specimens from
patients with suspected Buruli ulcers.

For validation of the dry mix in field conditions,
the selected dry mix was evaluated on 48 swabs,
27 tissue samples, and 18 fine-needle aspirates
(FNAs) from 93 patients with suspected Buruli ul-
cer. DNA amplification and detection were per-

formed with a Chromo4 thermal cycler (Bio-Rad;
Hercules, CA, USA; www.bio-rad.com). The dry
mix was highly resistant to heat, of similar sensitiv-
ity and efficiency to the fresh mix and easier to use
than the fresh mix. The investigators found 55
specimens were positive for M. ulcerans DNA and
38 were negative.

The authors concluded that dry qPCR mixes are
suitable for use in the diagnosis of M. ulcerans in-
fection in endemic countries. The user-friendly for-
mat of this mix makes it possible for untrained staff
to perform diagnostic tests with a limited risk of
contamination. The possibility of using this mix in
either vial or strip form provides considerable flexi-
bility for the management of small or large amounts
of sample. The dry-mix qPCR could be used as a re-
liable tool for the diagnosis of Buruli ulcer in the
field. The study was published on April 1, 2015, in
the journal Public Library of Science Neglected
Tropical Diseases.

B
Dry-Reagent-Based Molecular Assay Facilitates Diagnosis of Buruli Ulcer

Gene Involved In 
Hereditary Neuroendocrine 

Tumors Identified
o date, 11 main genes whose mutations are
responsible for pheochromocytomas and
paragangliomas have been identified and of

these, 6 are involved in cellular metabolism, more
specifically, the Krebs cycle, which is the machinery
used by cells to burn oxygen and obtain the energy
required for cellular work.

Pheochromocytomas and paragangliomas are
rare diseases, with an incidence of three to eight
cases per million inhabitants, yet in spite of this low
incidence, they represent a paradigm in hereditary
cancer because they are the tumors with the high-
est hereditary predisposition. Approximately 50% of
the patients inherit and/or transmit the susceptibil-
ity to developing this cancer.

Scientists at the Spanish National Cancer Re-
search Centre (Madrid, Spain; www.cnio.es) and
their colleagues have described the presence of mu-
tations in the Malate Dehydrogenase 2 (MDH2)
gene in a family with very rare neuroendocrine tu-
mors associated with a high hereditary component.
The tumors known as pheochromocytomas with
groups of chromaffin cells in the central nervous sys-
tem and paragangliomas with non-chromaffin or
parasympathetic paragangliomas of glomus cells, af-
fect the suprarenal and parathyroid glands, respec-
tively.

The investigators sequenced the whole exome of
one of the tumors in a patient with multiple malig-
nant pheochromocytomas and paragangliomas us-
ing a HiSeq2000 system (Illumina; San Diego, CA,
USA; www.illumina.com). This tumor showed no
mutations in any of the 11 genes associated with ge-
netic susceptibility to developing the disease. Analy-
sis and filtering of the almost 80,000 variants found
in the sample allowed the identification of a muta-
tion in the MDH2 gene, whose association with this
type of cancer had not been described before. Be-
tween 6- and 14-fold lower levels of MDH2 protein
expression were observed in MDH2-mutated tu-
mors compared with control patients.

The authors concluded that their study suggest
efforts should be aimed at searching for new meta-
bolic abnormalities in patients with these tumors.
They explained that they were collaborating with
the European Network for the Study of Adrenal Tu-
mors consortium in order to continue investigating
the role of MDH2 in the disease. Only in this way,
due to the fact that these are rare diseases, will they
be able to obtain a significant number of patients to
whom they can translate the results. The study was
published in the March 2015 issue of the Journal of
the National Cancer Institute.
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blood test may shed new
light on Fragile X syndrome
related disorders in women,

as Fragile X pre-mutation carriers have
normal intellect, but some can devel-
op physical symptoms over time and
are also more likely to develop social
anxiety and depression. Methylation
of restriction sites that are routinely tar-
geted in fragile X syndrome (FXS) diag-
nostics in blood have limited prognos-
tic utility in dysexecutive impairments
in Fragile X mental retardation1 gene
(FMR1) premutation (PM) women and
do not represent well the FMR1 activa-
tion ratio (AR) and deficient FMR1 pro-
tein (FMRP) levels in other tissues.

Scientists at Monash University
(Victoria, Australia; www.monash.
edu) compared 35 women who had
the pre-mutation to 35 women who
did not have this genetic change. The
participants took tests of their brains’
executive functioning skills, such as
inhibition and selective attention, and
rated themselves on scales for depres-
sion and social anxiety. They also had
blood tests to measure the amount of

methylation in the Fragile X gene.
The CGG sizing and methylation

analysis were performed on whole
blood DNA. The CGG sizing was per-
formed using the AmplideX FMR1
polymerase chain reaction (PCR) kit
(Asuragen; Austin, TX, USA; www.
asuragen.com). PCR products were as-
sessed via capillary electrophoresis on
the 3,130 Genetic Analyzer (Applied
Biosystems, Foster City, CA, USA;
www.appliedbiosystems.com). Re-
verse transcription real-time PCR was
used for the FMR1 messenger RNA
(mRNA) analysis of peripheral blood
mononuclear cell RNA on a ViiA 7 Re-
al-Time PCR System (Life Technolo-
gies; Grand Island, NY, USA; www.
lifetechnologies.com).

The investigators found that the
women with the pre-mutation who
had high methylation levels were
more likely to have depression, social
anxiety, and problems with executive
functioning skills. In this group, worse
scores on the executive function skills
were correlated with having increased
symptoms of anxiety and depression;

this relationship was not seen in the
women who did not have the pre-mu-
tation. Kim M. Cornish, PhD, the lead
author of the study said, “These results
are exciting, because it means we
could use an easily accessible blood
test to help diagnose people who have
the pre-mutation genetic abnormality
and identify who is more likely to have
problems and begin early treatment.
This finding could also help us better
understand the Fragile X pre-mutation,
as we can develop studies based on
whether women are likely to develop

these disorders.” The study was pub-
lished on March 25, 2015, in the jour-
nal Neurology.

Image: A new blood test may shed
new light on Fragile X syndrome-relat-
ed disorders in women. Fragile X,
which is caused by a mutation in a
single gene on the X chromosome, af-
fects about 1 in 4,000 men and 1 in
6,000 women. Even more common
are Fragile X carriers of a lesser
change in the Fragile X gene called a
premutation, occurring in 1 in 450
men and 1 in 150 women (Photo cour-
tesy of Monash University).

A

Blood Test Sheds Light 
On Fragile X Syndrome

panel of protein biomarkers
has been established that
can identify patients with

mild traumatic brain injury (concus-
sion) and differentiate those patients
from healthy individuals and from pa-
tients with other injuries including
broken bones. No routine tests cur-
rently exist to objectively diagnose
mild traumatic brain injury (mTBI).
Previously reported biomarkers for
this type of injury represented pro-
teins released from the damaged neu-
rons or glia. However, the low levels
of these proteins and/or the com-
plexity of assays used for their detec-
tion limited the implementation of
these biomarkers in routine practice.

In a different approach to the
problem of diagnosing mTBI, investi-
gators at Brown University (Provi-
dence, RI, USA; www.brown.edu)
sought to identify proteins whose
synthesis was altered after mTBI and
whose blood levels could be meas-
ured using standard immunoassays.

To this end they measured 18 dif-
ferent proinflammatory proteins in
three groups of individuals: an exper-
imental group comprising 55 emer-
gency room patients who had mTBI
diagnosed by other means, a control

group of 44 individuals who were
uninjured, and a second control
group of 17 patients who had long-
bone fractures.

Four candidate biomarkers were
identified: copeptin, galectin 3
(LGALS3), matrix metalloproteinase
9 (MMP9), and occludin (OCLN).
The plasma concentration of
copeptin was found to be lowered
by 3.4-fold in mTBI patients within
eight hours after accident as com-
pared to uninjured controls. Plasma
levels of GALS3, MMP9, and OCLN
increased 3.6–4.5-fold within the
same time frame post-injury. The
levels of at least two biomarkers
were altered beyond their respective
cutoff values in 90% of mTBI pa-
tients, whereas in none of uninjured
controls, were the levels of two bio-
markers simultaneously changed. A
positive correlation between the
plasma levels of LGALS3 and OCLN
was also found in mTBI patients,
whereas in bone injury patients or
uninjured subjects, these variables
did not correlate. 

The concussion biomarker study
was published in the March 20,
2015, online edition of the Journal of
Neurotrauma.

A

Biomarkers Differentiate Mild Brain 
Trauma from Other Types of Injury



novel microscopy method that combines
phase contrast microscopy with hologra-
phy enables prediction of the likelihood of

prostate cancer recurrence prior to biopsy or sur-
gery. The method is called spatial light interference
microscopy or SLIM. SLIM uses a commercial
phase contrast microscope and white light illumina-
tion, resulting in nanometer scale sensitivity to opti-
cal path-length shifts. In essence, SLIM combines
phase contrast microscopy with holography.

Investigators at the University of Illinois (Urbana,
USA; www.illinois.edu) have introduced a new in-
strument for SLIM imaging. Their real-time fast
SLIM technique could image at a maximum rate of
50 frames per second and provided real-time quan-
titative phase images at 12.5 frames per second.
They were able to achieve this fast rate by combin-
ing rapid LCPM (linear pulse-code modulation) and
a fast sCMOS camera. In addition, they developed
the software to perform phase reconstruction and
display the quantitative phase images in real-time.

In the current study, the investigators used the
SLIM technique to examine 181 tissue samples ob-
tained from the [US] National Cancer Institute-
sponsored Cooperative Prostate Tissue Resource
(CPCTR), The specimens were taken from individ-
uals who had a prostatectomy, approximately half
who had no recurrence and half who did.

The instrument was programmed to scan micro-
scope slides containing 320–360 individual cores.
The resulting SLIM image contained rich informa-
tion about tissue morphology, with the glandular
epithelium and stroma structures clearly resolved.
This allowed the investigators to interrogate scatter-
ing changes specific to prostate stroma.

Results suggested that SLIM showed promise in
assisting pathologists to improve prediction of
prostate cancer recurrence. The data revealed that a
lower value of anisotropy corresponded to a higher
risk for recurrence, meaning that the stroma adjoin-
ing the glands of recurrent patients was more frac-
tionated than in non-recurrent patients. Anisotropy
is the property of being directionally dependent, as
opposed to isotropy, which implies identical proper-
ties in all directions. It can be defined as a differ-
ence, when measured along different axes, in a ma-
terial’s physical or mechanical properties.

“For every 20 surgery procedures to take out the
prostate, it is estimated that only one life is saved,”
said senior author Dr. Gabriel Popescu, associate
professor of electrical and computer engineering at
the University of Illinois. “For the other 19 people,
they would be better left alone, because with re-
moving the prostate, the quality of life goes down
dramatically. So if you had a tool that could tell
which patient will actually be more likely to have a
bad outcome, then you could more aggressively
treat that case.”

“What SLIM is very good at is to make invisible
objects visible with nanoscale sensitivity,” said Dr.
Popescu. “So we pick these structural details with-
out the need for staining, which can introduce new
variables into the specimen. Our dream is for every-
one to have SLIM capabilities in their labs. One can
imagine that a SLIM-based tissue imager will scan
biopsies in a clinic and, paired with software that is

intelligent enough to look for these specific mark-
ers, will provide the pathologist with valuable new
information. This additional information will trans-
late into more accurate diagnosis and prognosis.”

The paper describing the use of SLIM to predict
prostate cancer recurrence was published in the
May 15, 2015, online edition of the journal Scien-
tific Reports.

A

Spatial Light Interference Microscopy Can Predict 
Risk of Prostate Cancer Recurrence Prior to Biopsy or Surgery

Image: Left: Quantitative phase image of an unstained prostatectomy sample from a patient who had a bio-
chemical recurrence of prostate cancer. Right: A zoomed-in region from the quantitative phase image
showing a cancerous gland with debris in the lumen. The stroma, or supportive tissue environment, shows
discontinuities in the fiber length and disorganization in the orientation of the fibers (Photo courtesy of the
University of Illinois).
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athogenic Enterobacteri-
aceae, including Escherichia
coli and Klebsiella pneumo-

niae, are major causes of multidrug
resistant (MDR) infections in hospi-
tals worldwide and these pathogens
have recently been shown to have ac-
quired resistance to carbapenems.

Two genes have been identified
that confer resistance against a partic-
ularly strong class of antibiotics can
be shared easily among a family of
bacteria responsible for a significant
portion of hospital-associated respira-
tory and urinary infections.

Scientists at Washington University
School of Medicine (St. Louis, MO,
USA; www.medicine.wustl.edu) col-
lected 450 bacterial isolates, including
195 Enterobacteriaceae in Pakistan,
during February 2012 to March 2013.
They randomly selected 55 Enter-
obacteriaceae isolates for whole-
genome sequencing. They then select-
ed 23 isolates from samples collected
in the USA during January 2010 to
June 2013 from patients in Barnes
Jewish Hospital (St. Louis, MO, USA;
www.barnesjewish.org), that had sim-

ilar proportions of β-lactam susceptibil-
ity and resistance to the isolates col-
lected in Pakistan for sequencing.

The investigators also sequenced a
special portion of bacterial genetic
material called plasmids. Most of a
bacteria’s DNA is found in its chro-
mosome, but bacteria also have many
extra, smaller and circular bits of
DNA known as plasmids that easily
can pass from one bacterial strain to
another. A plasmid is like a bacterial
gene delivery truck; it is the primary
way antibiotic resistance genes
spread between bacteria.

The variety of strains that they dis-
covered encoding Klebsiella pneumo-
niae carbapenemase (KPC) and New
Delhi metallo-β-Lacatamase-1 (NDM-
1) was consistent with existing evi-
dence that horizontal gene transfer
(HGT) is a major factor in their
spread. They identified a few key in-
stances in which the plasmids carry-
ing NDM-1 or KPC were nearly iden-
tical, which means they easily could
facilitate the spread of antibiotic resist-
ance between disease-causing bacte-
ria found in the USA and South Asia.

Gautam Dantas, PhD, associate
professor of pathology and immunol-
ogy, a senior author of the study, said,
“Our findings also suggest it’s going
to get easier for strains of these bacte-
ria that are not yet resistant to pick
up a gene that lets them survive car-
bapenem treatment. Carbapenems
are one of our last resorts for treating
bacterial infections, what we use
when nothing else works. As drug-re-
sistant forms of Enterobacteriaceae
become more widespread, the odds
will increase that we’ll pass one of

these superbugs on to a friend with a
weakened immune system who can
really be hurt by them.” The study
was published online in March 2015
for the June 2015 issue of the journal
Emerging Infectious Diseases.

Image: Bacteria that cause many
hospital-associated infections are
ready to quickly share genes that al-
low them to resist powerful antibi-
otics. The illustration, based on elec-
tron micrographs, shows one of these
antibiotic-resistant bacteria (Photo
courtesy of James Archer/CDCP).

P

Common Bacteria May Become 
Antibiotic-Resistant Superbugs

ew technology could help
advance blood biomarker ca-
pabilities for improved diag-

nosis, treatment and prognosis of
traumatic brain injury (TBI).

The equipment being launched
could help scientists develop blood
biomarker resources that show
changes in low concentrations of spe-
cific proteins present following a neu-
rological injury.

There have been limits in tissue
availability and technology to detect
specific proteins and other potential
biomarkers in the blood following
TBI. Analyzing cerebrospinal fluid
(CSF) has been the most common
approach to date to measure these
proteins. However, this requires an
invasive procedure, and it is not al-
ways available or obtainable with
certain injuries. Nor is it regularly
used to monitor progression and re-
covery because of its invasive na-
ture.

The single molecule array
(Simoa) technology developed by
Quanterix (Lexington, MA, USA;
www.quanterix.com) and their fully
automated HD-1 analyzer, offers un-
precedented improvement in pro-
tein sensitivity over current tech-

nologies for the detection of blood-
based biomarkers. The new method
is as much as 1,000 times more sen-
sitive than conventional immunoas-
says. Specifically, it allows for more
effective measurement of low con-
centration of proteins, such as tau, a
normal protein that is released from
brain cells following a brain injury.
Scientists utilizing this technology
hope to develop and validate a sim-
ple, more objective blood biomarker
for the diagnosis, prognosis and
treatment of traumatic brain injury
(TBI).

Mony J. de Leon, EdD, a professor
of psychiatry at Langone Medical
Center (New York, NY, USA; www.
med.nyu.edu) said, “This diagnostic
advancement provides us with a
more precise ruler for measuring the
effectiveness of diagnosis, treatment
and progression of TBI. We know
that increased tau proteins in the
cerebrospinal fluid are a marker for
TBI. Having more immediate and
consistent access to tau measure-
ments from the blood or saliva will al-
low us to more accurately determine
if a brain injury has, indeed, oc-
curred, and how well a patient is re-
sponding to treatment.”

N

Possible Blood Biomarker Found 
For Traumatic Brain Injury



set of biomarkers detectable in the blood
accurately identifies individuals with ac-
tive tuberculosis (ATB) and differentiates

them from patients with latent Mycobacterium tu-
berculosis infection (LTBI) and from recovered TB
patients. The identification and treatment of indi-
viduals with tuberculosis (TB) is a global public
health priority. Accurate diagnosis of ATB remains
challenging and relies on extensive medical evalua-
tion and detection of M. tuberculosis (Mtb) in the
patient’s sputum. Furthermore, the response to
treatment is monitored by sputum culture conver-
sion, which takes several weeks for results.

In an effort to modernize detection of patients
with ATB, investigators at Emory University (At-
lanta, Georgia, USA; www.emory.edu) used poly-
chromatic flow cytometry to evaluate the expres-
sion of immune activation markers on Mtb-specific
CD4+ T-cells from individuals with asymptomatic
latent Mtb infection (LTBI) and ATB as well as from

ATB patients undergoing anti-TB treatment.
For this study the investigators enrolled individ-

uals from the Atlanta (GA, USA) area with asymp-
tomatic LTBI, with untreated ATB, and patients un-
dergoing treatment for ATB. In addition, the bio-
markers identified were applied for evaluation of in-
dividuals with ATB and LTBI recruited from the
Western Cape in South Africa.

Results revealed that frequencies of Mtb-specific
IFN (interferon)-gamma+CD4+ T-cells that ex-
pressed immune activation markers CD38 and
HLA-DR as well as intracellular proliferation mark-
er Ki-67 were substantially higher in subjects with
ATB compared with those with LTBI. These mark-
ers accurately classified ATB and LTBI status, with
cutoff values of 18%, 60%, and 5% for CD38+IFN-
gamma+, HLA-DR+IFN-gamma+, and Ki-67+IFN-
gamma+, respectively, with 100% specificity and
greater than 96% sensitivity. These markers also
distinguished individuals with untreated ATB from

those who had successfully completed anti-TB
treatment and correlated with decreasing mycobac-
terial loads during treatment.

“In this study, we have identified T-cell biomark-
ers that accurately identify ATB patients. These bio-
markers have the potential to lead to new blood-
based diagnostics for TB as well as provide a set of
tools for monitoring treatment response and cure,”
said senior author Dr. Jyothi Rengarajan, assistant
professor of medicine at Emory University. “Blood-
based biomarkers will be particularly useful in situ-
ations where sputum-based diagnosis of TB is more
difficult. Because these biomarkers provide a gauge
of Mtb load within individuals, they could also have
utility as surrogate markers of treatment response
and as predictors of treatment efficacy, cure, and re-
lapse in patients undergoing treatment for drug-sus-
ceptible as well as drug-resistant TB. The study was
published in the March 30, 2015, online edition of
the Journal of Clinical Investigation.

A
Biomarker Panel Differentiates Active and Latent Tuberculosis Infections
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KRAS Mutation Test 
For Colorectal Cancer 
Diagnosis Approved

real-time polymerase chain reaction (PCR)
test has been designed to identify the Kirsten
rat sarcoma viral oncogene (KRAS) muta-

tions in tumor samples from metastatic colorectal can-
cer (mCRC) patients and aid clinicians in determining
a therapeutic path for them.

According to the US Centers for Disease Control
and Prevention (Atlanta, GA, USA; www.cdc.gov)
colorectal cancer is the second leading cause of can-
cer-related deaths in the United States and the third
most common cancer in men and women and sever-
al germline mutations are predictive of poor response
to therapy.

The cobas KRAS Mutation Test (Roche, Basel
Switzerland; www.roche.com) is intended to be used
as an aid in the identification of mCRC patients for
whom treatment with Erbitux (cetuximab) or
Vectibix (panitumumab) may be effective if no KRAS
mutation is present. 

The US Food and Drug Administration (FDA; Sil-
ver Springs, MD, USA; www.fda.gov) have approved
the cobas KRAS Mutation Test for diagnostic use. The
test is performed on the Roche cobas 4800 System,
which offers high-performance amplification and de-
tection coupled with software that automates results
interpretation and reporting. The cobas 4800 System
menu for oncology in the USA includes the cobas
KRAS Mutation Test, the cobas BRAF V600 Mutation
Test and the cobas EGFR Mutation Test.

Paul Brown, PhD, Head of Roche Molecular Diag-
nostics said, “As more targeted treatment options for
cancer patients become available the importance of
identifying the right molecular information to define
their disease becomes critical. The cobas KRAS Muta-
tion Test gives clinicians actionable insights that en-
able them to make informed decisions about treat-
ment for their patient. With this approval Roche now
offers the most comprehensive companion diagnostic
FDA approved portfolio for oncology in the USA in-
cluding tests for BRAF (melanoma) EGFR (lung can-
cer) and KRAS (mCRC) mutations.”
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leading developer of multiplex polymerase
chain reaction technology has announced
that its herpes simplex virus (HSV) types 1

and 2 assay has been granted 510 (k) market clear-
ance. The tests are based on its breakthrough tech-
nology that allows simultaneous detection and
quantification of multiple targets in a single fluores-
cence channel, without melting curve analysis and
the tests are the most comprehensive and cost-ef-
fective multiplexed polymerase chain reaction
(PCR) molecular assays for infectious disease in the
industry.

The US Food and Drug Administration (FDA,
Silver Springs, MD, USA; www.fda.gov) has grant-
ed the market clearance for the high multiplex real-
time quantitative PCR known as TOCE technology,
that enables confirmation of multiple (five or more)
target genetic detection and genetic variation.
TOCE can implement qualitative test that analyzes
multiple clinical samples and quantitative analysis
bases on Cyclic Catcher Melting Temperature
Analysis (cyclic-CMTA).

The company producing the approved HSV
types 1 and 2 assay is Seegene (Seoul, Republic of

Korea; www.seegene.com) that uses the
Allplex tests which are based on its break-
through MuDT technology. This powerful
technology is capable of simultaneous quan-
tification and detection/discrimination of
multiple targets in a single channel without
additional melting curve analysis after am-
plification step. It satisfies the growing de-
mands for both high multiplexing and quan-
tification in a single assay by overcoming the
current technology barrier of “one channel,
only one cycle threshold (Ct).” MuDT tech-
nology opens a new chapter of PCR-based
molecular diagnostics to deliver a more
comprehensive and actionable diagnostic in-
formation.

Jong-Yoon Chun, PhD, founder, CTO and CEO
of Seegene, said, “This is an important milestone in
support of our planned entry into the USA, the
largest molecular diagnostic market in the world.
After more than 10 years of extensive efforts to con-
tinually develop and commercialize novel technolo-
gies to surpass the capabilities of real-time PCR, we
successfully invented MuDT technology, an ulti-

mate multiplex real-time PCR technology that
marks a new era in the molecular diagnostics indus-
try. Through the US FDA approval, Seegene now in-
tends to actively enhance its leadership in the mul-
tiplex real-time PCR diagnostic testing market.”

Image: A three-dimensional (3-D) illustration of the
herpes simplex virus (Photo courtesy of Bryan
Brandenburg).

A

Herpes Simplex Virus Molecular 
Test Receives FDA Clearance

blood test administered to patients who
present at Accident and Emergency (A&E)
departments with chest pain, could signifi-

cantly reduce the admission rates of patients with
heart attack symptoms. Patients with chest pain
make up 10% of A&E attendances and while heart at-
tacks occur in a small segment of these patients and
until now, patients have had to wait in hospital for up
to 12 hours in order to be certain no evidence of a
heart attack could be detected in the blood, with
these patients often admitted for monitoring.

Scientists at Bournemouth University (UK;
www.bournemouth.ac.uk) collaborating with inter-
national colleagues performed a prospective observa-
tional study to evaluate the ability of the Triage Rule-

out Using high-Sensitivity Troponin (TRUST) acceler-
ated diagnostic protocol (ADP) to identify low-risk
patients with suspected acute coronary syndrome
(ACS). Patients with suspected ACS were managed
according to the local hospital protocol, which in-
volves risk assessment by emergency department
physician staff using the m-Goldman risk score and
blood drawn for high-sensitivity troponin (hs-cTnT)
at six hours after presentation. As part of the study
protocol, blood was also taken at presentation for hs-
cTnT analysis.

The fifth generation Roche ELECSYS hs-cTnT as-
say (Roche, Basel, Switzerland; www.roche.com)
was used which has a limit of detection (lowest ana-
lyte concentration likely to be reliably distinguished

from the limit of blank at which detection is feasible)
of 5 ng/L, limit of blank (highest apparent analyte
concentration expected to be found when replicates
of a blank sample containing no analyte are tested) of
3 ng/L, 99th centile of 14 ng/L and 10% coefficient
of variation of <10% at 9 ng/L. The primary index
test was the TRUST ADP and this defined a patient
as “low-risk” if all of the following conditions were
satisfied at presentation: a m-Goldman Score of 0 or
1, a non-ischemic electrocardiography (ECG) and a
single central laboratory hs-cTnT of less than 14
ng/L at presentation.

In all 964 consenting patients were recruited and
99.6% were successfully monitored for 30 days. The
TRUST ADP classified 382/960 (39.8%) of patients
as at low risk of fatal or non-fatal AMI, with a sensi-
tivity for identifying AMI of 98.8% and a negative
predictive value (NPV) of 99.7% and had a similar di-
agnostic performance for the secondary outcome
measure. By using the limit of detection cut-off value
of 5 ng/L for the primary outcome measure (AMI)
the sensitivity was 100% and 270/922 (29.3%) of
patients were eligible for early discharge. The TRUST
ADP identified significantly more patients suitable for
immediate discharge at 39.8% versus 29.3% (less
than 5 ng/L) and 7.9% (less than 3 ng/L) with a
lower false-positive rate for acute myocardial infarc-
tion (AMI) detection.

Edward W. Carlton, PhD, the lead author of the
study said, “We were really pleased with the findings
of the study as we have shown that our simple but
novel diagnostic strategy can potentially reduce the
increasing burden on hospitals. It is my hope that this
diagnostic tool can be used widely within hospitals in
the UK to rule out heart attacks, allay the fears of pa-
tients and improve productivity within hospitals.”
The study was published on February 17, 2015, in
the journal Heart.

A
Test Rules Out Heart Attacks in Chest Pain Patients
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lood transfusions are critically important in
many medical procedures, but the pres-
ence of antigens on erythrocytes means

that careful blood-typing must be carried out prior
to transfusion to avoid adverse and sometimes fatal
reactions following transfusion.

Every day, thousands of people need donated
blood, but only blood without A- or B-type anti-
gens, such as type O, can be given to all of those in
need, and it’s usually in short supply. However an
efficient way to transform A and B blood into a neu-
tral type that can be given to any patient has been
reported.

Scientists at the University of British Columbia
(Vancouver, BC, Canada; www.ubc.ca) working
with other Canadian and French investigators stud-
ied how to enzymatically remove the terminal N-
acetylgalactosamine or galactose of A- or B-anti-
gens, respectively, which would yield universal O-
type blood. They started with the family 98 glyco-

side hydrolase from Streptococcus pneu-
moniae SP3-BS71 which cleaves the entire
terminal trisaccharide antigenic determi-
nants of both A- and B-antigens from some
of the linkages on red blood cell surface gly-
cans. Through several rounds of evolution,
they developed variants with vastly im-
proved activity toward some of the linkages
that are resistant to cleavage by the wild-
type enzyme.

The investigators fine-tuned one of those
enzymes and improved its ability to remove
type-determining sugars by 170-fold, rendering it
antigen-neutral and more likely to be accepted by
patients regardless of their blood type. The authors
concluded that the resulting enzyme effects more
complete removal of blood group antigens from cell
surfaces, demonstrating the potential for engineer-
ing enzymes to generate antigen-null blood from
donors of various types. In addition to blood trans-

fusions, the scientists say their advance could po-
tentially allow organ and tissue transplants from
donors that would otherwise be mismatched. The
study was published on April 14, 2015, in the Jour-
nal of the American Chemical Society.

Image: Blood units that have been prepared for
storage (Photo courtesy of AP / Valentina Petrova).

B
Donated Blood Could Be Converted into a Universal Blood Type

Gene Mutation Test 
Diagnoses Myeloid Neoplasms

wide range of gene mutations are associat-
ed with myeloid neoplasms, which occur
when the bone marrow makes too many

blood cells or platelets.
Next-generation sequencing technologies can si-

multaneously test for mutations in multiple genes as-
sociated with myeloid neoplasms to diagnose, sub-
classify, monitor and predict the course of disease.
Myeloid neoplasms are a group of hematologic ma-
lignancies that includes acute myeloid leukemia
(AML), the most common form of adult acute
leukemia, as well as myelodysplastic syndrome
(MDS) and myeloproliferative neoplasms (MPNs).

LeukoVantage (Quest Diagnostics; Madison, NJ,
USA; www.questdiagnostics.com) is a laboratory de-
veloped test that uses next-generation sequencing,
polymerase chain reaction (PCR) and other tech-
niques to interrogate DNA from leukocytes (white
blood cells) in blood or bone marrow specimens for
the presence of mutations in 30 genes most fre-
quently associated with myeloid neoplasms.

For MDS, LeukoVantage may detect certain mo-
lecular markers to help identify early stages of the
disease, complementing conventional diagnostic
techniques. MDS is typically diagnosed through a
series of tests that include complete blood count
(CBC), morphology, and cytogenetic (chromosomal)
analysis. For MPN, LeukoVantage may identify mo-
lecular markers that can aid the selection of certain
targeted therapies, such as Janus kinase 2 (JAK2) in-
hibitors, and establishing a prognosis.

LeukoVantage has also been shown to detect
gene mutations in greater than 95% of newly diag-
nosed cases of AML. Physicians may use this infor-
mation to aid in disease diagnosis and sub-classifica-
tion as well as to establish a treatment plan with in-
duction chemotherapy. In addition, LeukoVantage
may aid in establishing a prognosis and in monitor-
ing for minimal residual disease and recurring dis-
ease. In the case of both AML and MDS, LeukoVan-
tage may also provide information for selecting epi-
genetic modifying drugs, which may be less toxic
than inpatient chemotherapies.
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n accurate diagnosis is essential and should
be adapted to the specific stage of a schis-
tosomiasis control program and parasito-

logical methods to detect Schistosoma eggs in stool
are widely used. These conventional parasitological
methods are insensitive for the detection of light-in-
tensity infections and techniques with high sensitiv-
ity and specificity are required for an accurate diag-
nosis in low-transmission settings and verification
of elimination.

An international team of scientists led by those at
the Swiss Tropical and Public Health Institute (Basel,
Switzerland; www.swisstph.ch) collected a total of
1,740 urine samples in 2013 from children on Pem-
ba Island (Tanzania). The children attended schools
where the S. haematobium prevalence was less than
2%, 2% to 5%, and 5% to 10%, based on a single

urine filtration. On the day of collec-
tion, all samples were tested for mi-
crohematuria with reagent strips
and for the presence of S. haemato-
bium eggs with microscopy.

The team determined the accu-
racy of a urine-based up-converting
phosphor-lateral flow circulating
anodic antigen (UCP-LF CAA) as-
say on 1,200 samples eight months later, while
urine filtration slides were subjected to quality con-
trol (QCUF). In the absence of a true “gold” stan-
dard, the diagnostic performance was calculated us-
ing latent class analyses (LCA). The UCP-LF CAA
designated UCAA2000 is currently considered to
show the best trade-off between a high sensitivity
and convenient field applicability.

The “empirical” S. haematobium prevalence re-
vealed by UCP-LF CAA, QCUF, and reagent strips
was 14%, 5%, and 4%, respectively. LCA revealed a
sensitivity of the UCP-LF CAA, QCUF, and reagent
strips of 97%, 86%, and 67% respectively. Test
specificities were consistently above 90%. Since
QCUF revealed more S. haematobium-infected in-
dividuals than the initial urine filtration microscopy,
only QCUF results were considered for the calcula-
tion of sensitivity and specificity. There was a signif-
icant relationship between circulating anodic anti-
gen CAA pg/mL levels and S. haematobium egg
counts, between CAA pg/mL levels and microhe-
maturia grading, and between egg counts and mi-
crohematuria grading.

The authors concluded that the UCAA2000 as a
suitable tool for large-scale monitoring of urogenital
schistosomiasis in control programs in low-en-
demicity settings targeting elimination and for sur-
veillance in areas that achieved elimination. For
surveillance at a smaller scale, including testing of
suspected cases in remote public health care cen-
ters without laboratory equipment, a simple-to-use
but still highly sensitive point-of-care-CAA rapid test
is highly desirable. The study was published on
May 14, 2015, in the journal Public Library of Sci-
ence Neglected Tropical Diseases.

Image: An egg of Schistosoma haematobium in a
wet mount of urine concentrates, showing the char-
acteristic terminal spine (Photo courtesy of the
CDC).
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HBA1C SYSTEM
SD Biosensor

The SD A1cCare POCT system features easy-to-
use HbA1c control material, high accuracy and
precision, no refrigeration, and a long shelf life.
Optional accessories include a thermal printer,
barcode scanner, SD HMS (HbA1c management
software), and SD safety lancet.

HSV MOLECULAR TEST
Seegene

The HSV-1/2 assay offers rapid and accurate de-
tection of HSV types 1 and 2. The test joins other
Allplex tests, which are based on MuDT technolo-
gy that allows simultaneous detection and quantifi-
cation of multiple targets in a single fluorescence
channel, without melting curve analysis.

BLOOD CELL COUNTER
SFRI

The Hemix 3-30 features powerful and compre-
hensive software, full traceability, and cost-effec-
tiveness. The practical and user-friendly system
offers precise and reliable results, a robust instru-
ment that is easy to maintain, and a safe working
environment.
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or over a decade, the development of malaria rapid diagnostic tests
(RDTs) has enabled reliable biological diagnostic testing in all situa-
tions where previously only clinical diagnosis was available. These

RDTs are generally considered as point-of-care tests.
Most of the studies assessing the performance of malaria RDTs are con-

ducted by trained scientific teams that are not representative of the classical
end-users, who are typically unskilled in traditional laboratory techniques for
diagnosing malaria. Consequently, only the basic performance of malaria
RDTs is evaluated and information regarding their overall performance when
they are used by the traditional end-users is lacking.

Scientists at the Institut Pasteur du Cambodge (Phnom Penh, Cambodia;
www.pasteur-kh.org) tested three types of sample (negative, low positive,
high positive) in replicates of four, corresponding to a panel of 20 aliquots, as
followed: one negative sample, one low positive sample at 200 parasites of
Plasmodium falciparum/ L, one low positive sample at 200 parasites of P.
vivax/ L, one high positive sample at 2,000 parasites of P. falciparum/ L
and one high positive sample at 2,000 parasites of P. vivax/ L. Twenty end-
users with four different profiles in seven communes in Kampot Province
(Cambodia) were selected.

The ready-to-use cassette device the VIKIA
Malaria Ag Pf/Pan (IMACCESS/bioMérieux; Lyon,
France; www.biomerieux-diagnostics.com) was the
RDT used. This test is based on immunochromato-
graphic technology for detecting P. falciparum and
other species of Plasmodium (P. vivax, P. malariae,
and P. ovale). The team performed a quality control
assessment of the set of the 20 aliquots at three dif-
ferent times (at the start, middle and end of the
study), to confirm the good quality of the aliquots
distributed to the users and to verify that no degra-
dation occurred during transport or storage that
could affect the expected results.

All results obtained by the end-users were consis-
tent with the expected results, except for the low
positive (200 parasites/ L) P. vivax aliquot (35% of
concordant results). No significant difference was
observed between the different end-users. End-user
interviews evaluating ease-of-use and ease-of-read-
ing of the VIKIA Malaria Ag Pf/Pan kit recorded
159 positive answers and only one negative answer.
Out of 20 end-users, only one considered the test
was not easy to perform with the support of the
quick guide.a

The authors concluded that the performance of
the VIKIA Malaria AgPf/Pan rapid test performed
by traditional end-users in field conditions is similar
to those obtained by a trained scientific team, and
that VIKIA Malaria AgPf/Pan can be considered as
a point-of-care test. In addition, the protocol de-
signed for this study, using well characterized and
calibrated blood samples could be used systemati-
cally in parallel to conventional evaluation studies
to determine the performance of malaria RDTs in
field conditions. The study was published on March
14, 2015, in the Malaria Journal.

Image: The VIKIA Malaria Ag Pf/Pan rapid diagnos-
tic test (Photo courtesy of IMACCESS).
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engue disease has become a major global
public health concern, but an ideal diag-
nostic test that permits early and rapid di-

agnosis is not yet available, so improving diagnostic
performance in this area is a major challenge.

The kinetics of dengue infection in serum is ac-
corded by virus isolation and nucleic acid or anti-
gen detection, which are the most specific diagnos-
tic methods during the early acute stage of disease,
while serology is often used for diagnosis later in
the course of infection.

Scientists at the Pasteur Institute (Cayenne,
French Guiana; www.pasteur-cayenne.fr) selected
184 sera for evaluation included two groups: a group
of 134 sera from confirmed dengue-infected patients
and a second group of 50 sera from non-dengue in-
fected patients. Sera were classified according to the
onset of fever. Day zero was defined as sera collect-
ed within 24 hours after the onset of fever. Detection
of specific dengue immunoglobulin M (IgM) was car-
ried out using an in-house IgM capture enzyme-
linked immunosorbent assay (MAC-ELISA).

The dengue virus (DENV) nonstructural protein
(NS1) antigen was detected using the commercial
Platelia Dengue NS1 AG antigen-capture enzyme-

linked immunosorbent assay (ELISA) (Bio-Rad Lab-
oratories; Marnes La Coquette, France; www.bio-
rad.com). The Bio-Rad Platelia Dengue IgA Capture
is a microplate immunoassay using immuno-cap-
ture format for detection of specific IgA against
DENV in human serum or plasma. Detections of
specific dengue IgM and IgG were carried out using
the Panbio Dengue IgM Capture ELISA and the
Panbio Dengue IgG Capture ELISA kits (Panbio;
Brisbane, Australia; www.alere.com).

Out of the 134 dengue group sera, the IgA index
assay detected 124 positive, indicating a sensitivity
of 93%. Six sera out of the 50 non-dengue group
ones were also found IgA positive, demonstrating a
specificity of 88%. Seropositivities for IgA broadly
increased from 50% for sera collected three to four
days after the onset of fever to 100% for those col-
lected seven days after. The IgA test had very good
sensitivity for detecting infections caused by three
dengue serotypes (DENV-2, DENV-3, DENV-4, with
sensitivities of 100%, 97% and 92% respectively),
while its ability to detect infection caused by DENV-
1 was significantly less efficient (85%). The IgA as-
say had a good concordance with the Panbio IgM
capture ELISA.

The study was published on March 24, 2015, in
the journal Public Library of Science Neglected
Tropical Diseases.

Image: The Dengue Duo Cassette rapid im-
munochromatographic test used to detect IgM and
high-titer IgG antibodies to dengue virus in human
serum, plasma, and whole blood (Photo courtesy
of Panbio).

D

Diagnostic Accuracy of New 
Dengue Capture Assay Evaluated

oop-mediated isothermal amplification
(LAMP) is a rapid and sensitive tool used
for the diagnosis of a variety of infectious

diseases, but still requires complicated sample
preparation steps and a well-equipped laboratory to
produce reliable and reproducible results.

Several substantial modifications to the LAMP
technique have been made to carry out on-site diag-
nosis of Human African Trypanosomiasis (HAT) in
remote areas where there are normally resource-
poor laboratories in most developing countries.

Scientists at the Hokkaido University (Sapporo,
Japan; www.hokudai.ac.jp) working with col-
leagues in Zambia, refined an existing LAMP sys-

tem for HAT diagnosis that is cost effective and
stable at high temperature. In their system, lysed
blood can be used directly with high detection
sensitivity. 

The first essential improvement was that LAMP
reagents were dried and stabilized in a single tube
by incorporating trehalose as a cryoprotectant to
prolong shelf life at ambient temperature. The sec-
ond technical improvement was achieved by sim-
plifying the sample preparation step so that DNA or
ribonucleic acid (RNA) could be amplified directly
from detergent-lysed blood samples. Primer sets
were evaluated by real-time LAMP and also melting
curve analysis using the Rotor-Gene 3000 thermal

cycler (Corbett Research; Sydney, Australia;
www.corbettlifescience.com) to monitor the reac-
tion, and optimal amplification time and tempera-
ture for primer sets were determined.

The investigators developed a combination of
dyes that they have called a “colori-fluorometric in-
dicator (CFI) for the LAMP reaction. They also de-
veloped a battery-driven hand-made light emitting
diodes (LED) illuminator that emits 500 nm wave-
length light, which was suitable for field or bedside
use. Using CFI, the LAMP reactions could be de-
tected in two ways: either by detecting amplified
DNA products with GelGreen or by a decreased
Magnesium (Mg2+) concentration with hydroxyl-
naphtol blue (HNB). The resulting fluorescence was
visible under a blue-green LED illuminator. The col-
or of HNB changed from violet to blue during the
progression of the LAMP reaction as the Mg2+ ion
concentration decreased by forming insoluble mag-
nesium pyrophosphate. These color changes were
easily visible by the naked eye. The sensitivity, as
determined by a ten-fold detection limit was com-
parable to that of calcein, a commonly used color-
development reagent for LAMP.

The authors concluded that they had refined the
HAT LAMP detection system, making the feasibili-
ty of LAMP for bedside diagnosis and field surveil-
lance. Their LAMP system can be applied to a wide
range of other infectious diseases and therefore
paves the way for possible utilization of rapid mo-
lecular diagnostic tests at point of care stations in
resource poor countries. Human African trypanoso-
miasis (HAT) is an endemic protozoan disease af-
fecting many African countries, predominantly in
rural areas where the tsetse fly vector is present.
The study was published on March 13, 2015, in
the journal Public Library of Science Neglected
Tropical Diseases.
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Direct Blood Dry LAMP Diagnoses African Trypanosomiasis
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Rapid Method Detects
Creutzfeldt-Jakob Disease

in Cerebrospinal Fluid
long-standing problem in dealing with vari-
ous neurodegenerative protein misfolding
diseases is early and accurate diagnosis and

this is particularly important with human prion dis-
eases. Real-time quaking-induced conversion (RT-
QuIC) assays of cerebrospinal fluid (CSF) and nasal-
brushing specimens are valuable in distinguishing
Creutzfeldt-Jakob Disease (CJD) from non-CJD con-
ditions but require more than two days and up to
five days to complete.

Scientists at the National Institutes of Health,
(NIH; Hamilton, Montana, USA; www.nih.gov) and
their colleagues obtained cerebrospinal fluid sam-
ples from patients with possible or probable
Creutzfeldt-Jakob disease at the time of sampling, as
well as from the patients with other neurologic dis-
orders, including Alzheimer’s disease, amyotrophic
lateral sclerosis, atypical Parkinsonism, dementia,
dystonia, and seven other neurologic disorders. RT-
QuIC assays were performed on the CSF samples.
Reaction mixtures was loaded into a black 96-well
plate with a clear bottom and reaction mixtures
were seeded with CSF for a final reaction volume of
100 μL. Plates were sealed and incubated in a BMG
FLUOstar Omega plate reader (BMG LABTECH; Or-
tenberg, Germany; www.bmglabtech.com) at either
42 °C or 55 °C for 55 to 90 hours with cycles of 60
seconds of shaking and 60 seconds of rest through-
out the incubation. 

The improved RT-QuIC assay identified positive
CSF samples within four to 14 hours with better an-
alytical sensitivity. Moreover, analysis of 11 CJD pa-
tients demonstrated that while seven were RT-QuIC
positive using the previous conditions, 10 were pos-
itive using the new assay. In these and further analy-
ses, a total of 46 of 48 CSF samples from sporadic
CJD patients were positive, while all 39 non-CJD
patients were negative, giving 95.8% diagnostic sen-
sitivity and 100% specificity.

The study was originally published on January
20, 2015, in the journal mBio.

A

n a robust clinical study, researchers have
determined the precise magnitude of
change in cardiac troponin levels required

for early diagnosis of a heart attack (myocardial in-
farction (MI)), thus improving the already FDA-
cleared blood test. Beckman Coulter Diagnostics
(Brea, CA, USA; www.beckmancoulter.com) an-
nounced publication of the large, multicenter study,
which utilized its “Access AccuTnI+3” troponin-I
blood test designed to aid in MI diagnosis. It is the
only troponin assay currently cleared by the US
Food and Drug Administration (FDA) that is direct-
ly aligned with the agency’s October 2010 guid-
ance to manufacturers of troponin tests. The pre-
cise magnitude of change in the post-market car-
diac troponin study data were not evaluated by
FDA as part of the product’s 510(k) clearance.

The test is a paramagnetic particle, chemilumi-
nescent immunoassay for the quantitative determi-
nation of cardiac troponin-I (cTnI) levels in human

serum and plasma using the Access 2 Immunoassay
System or UniCel DxI Access Immunoassay System.

Troponin is released from damaged heart cells and
detected in blood. Current guidelines require demon-
stration of a delta detected for levels of troponin meas-
ured for samples collected in sequence following pres-
entation to the Emergency Department. However,
the guidelines do not quantify what a clinically signif-
icant delta is. Without a defined delta, physicians do
not have a consistent approach for diagnosing MI.
Previous studies suggested a percentage-change in
troponin levels as the appropriate change criteria for
determining if a patient has had a heart attack. 

The prospective multicenter trial study consisted
of nearly 2,000 patients enrolled at 14 institutions
and reports representative diagnostic performance
that would be observed in clinical practice for early
rule-in and rule-out of MI. It demonstrated that ab-
solute changes (0.01 or 0.02 ng/mL) performed
better than relative (percentage) changes at all time

intervals after Emergency Department admission.
“Study results suggest that the majority of pa-

tients with MI can be identified at earlier observa-
tion times, and support consensus recommenda-
tions for an optimal blood sampling protocol with
troponin measurement on admission and 3 hours
later,” said principal investigator and lead author
Alan B. Storrow, MD, vice chairman for Research
and Academic Affairs, Department of Emergency
Medicine, Vanderbilt University.

“As troponin values rose, the probability of MI
increased. Baseline troponin values greater than
0.20 ng/mL were associated with nearly 90% prob-
ability of MI. Earlier rule-in and rule-out may poten-
tially save patient lives,” said Paula Southwick,
PhD, coauthor and principal clinical research scien-
tist at Beckman Coulter Diagnostics. The study was
published as two companion articles, by Storrow
AB et al., in a special cardiac biomarkers issue,
March 2015, of the journal Clinical Biochemistry.

I
Study Quantifies Change in Cardiac Troponin Enabling Earlier Diagnosis of Heart Attack
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esearchers have developed a potentially
revolutionary system based on infrared
spectroscopic imaging that enables stain-

free, non-perturbing, multiple analyses of a single
biological tissue sample.

Histology staining has evolved with non-specific
stains, then immunohistochemical staining, and
then digital imaging with computerized analysis. In
these cases, the prepared biopsy samples are
stained. In the new study, a team of engineers,
pathologists, and surgeon, led by Prof. Rohit Bhar-
gava of the Beckman Institute for Advanced Sci-
ence and Technology, University of Illinois at Ur-
bana-Champaign, (Urbana and Champaign, IL,
USA; http://illinois.edu), used a new approach,
based on Fourier transform infrared (FT-IR) spectro-
scopic imaging and computation, to develop stain-
and label-free chemical imaging to provide the
same information as molecular stains. This enables

a rapid, digital, quantitative, and non-perturbing vi-
sualization of morphology and multiple molecular
epitopes for various applications.

The spectra measure the chemical constitution
of cells and tissues directly. With computational
techniques, the researchers were able to relate
spectral properties to known staining patterns of
tissue. Using computation and the intrinsic molec-
ular contrast of the tissue enabled molecular stains
to be digitally produced without staining the tissue
itself. Thus, staining can be visualized while leav-
ing precious tissue pristine for downstream analy-
ses and without the added material cost, time, and
labor of direct tissue staining.

This approach also enables analysis of small
samples (for example from a thin needle biopsy) or
where it may not be possible to obtain multiple
samples from the same biopsy for multiple stains.
In cases where materials are limited or there may

be a need to closely correlate multiple expressed
molecules, the new method could be a solution, al-
lowing the user to simply “dial-in” a required stain.

The study is timely as it builds on the emer-
gence of chemical imaging and maturation of com-
putation from the science and engineering side and
the drive to greater molecular content information
from the biomedical, clinical side. This approach
has potential for immediate and long term impact
in changing the field to a multiplexed molecular
science in research and clinical practice, histology
and pathology.

“We’re relying on the chemistry to generate the
ground truth and act as the “supervisor” for a su-
pervised learning algorithm. A human has to verify
that the stain was applied appropriately, but that’s
something that pathologists do very well”, said
lead author David Mayerich, assistant professor,
University of Houston. Michael Walsh, assistant
professor, University of Illinois at Chicago, added,
“One of the bottlenecks in automated pathology is
the extensive processing that must be applied to
stained images to correct for staining artifacts and
inconsistencies. The ability to apply stains uniform-
ly across multiple samples could make these initial
image processing steps significantly easier and
more robust”.

“FT-IR imaging allows histology digital imaging
without destroying tissue properties caused by
staining; therefore, the same slide can be used for
other purposes (multiplex immunofluorescence
and immunohistochemistry, or other methods). For
research applications, it also allows higher through-
put by rapidly marking up the tissues for regions of
interest,” said Dr. Andre Balla. “Infrared and opti-
cal imaging seemed to be distinct modes for getting
important data in pathology. This study shows a
close link between the two, allowing the user to
choose the best method to address their needs,”
said Prof. Bhargava.

The study, by Mayerich D. et al, was published
March 20, 2015, in the journal Technology.
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URINE ANALYZER
Tianhai Medical Equipment

The UDC-3000 is designed to simultaneously test
three physical properties of urine: color, specific
gravity, and turbidity. The system allows 200-300
test strips to be added at the same time, offers
self-check and alarms, and a replaceable storage
card to allow for expanded space.

AUTOMATED ANALYZER
ALIFAX

The Roller 20MC is designed for determination of
the ESR with external needle for pediatric samples
and uncapped tubes. Features include a low vol-
ume blood sample required, no reagents required,
user-friendly software, thermal printer, external
barcode reader, and results in 20 seconds.

AUTOMATED HPV SYSTEM
YD Diagnostics

The MolecuTech REBA HPV-ID system is de-
signed for the identification of 32 HPV genotypes
and detection of 80 HPV genotypes. The system
features easy-to-use software, accurate analysis,
automatic sample dispensing, and a built-in UV
lamp for prevention of contamination.



new point-of-care (POC) diagnostics ana-
lyzer delivers quantitative laboratory-accu-
rate hemoglobin and hematocrit results in

one simple test and uniquely enables upgrade with
data management functionality as required, giving
broad flexibility over future connectivity options via
its bi-directional interface.

The new robust, portable Hemo Control from
EKF Diagnostics (Cardiff, UK; www.ekfdiagnostics.
com) provides accuracy and reliability of results
(imprecision of <2%) from 25 seconds for blood
banks, hospitals, and clinics. It can easily communi-
cate with in-house systems: using the new LIS2-A2
communication standard, this bi-directional inter-
face allows the analyzer to connect directly to third
party software and enable simple integration with
LIS (Laboratory Information System) middleware.
(LIS2-A2 succeeds the ASTM communication stan-
dard commonly used for small to mid-size analyzers
and is easier to integrate than POCT-1A).

This cost-effective basic device stores up to
4,000 patient results and offers enhanced on-board

Data Management (DM) functions following up-
grade with the DM “add pack” if required at a lat-
er date. In addition to enabling lists to be sent di-
rectly from the LIS to Hemo Control, DM upgrade
also offers barcode identification of patients, opera-
tors, cuvette LOT and control materials, as well as
quality control with lock-out functions and ability
to add comments to results.

“Our new Hemo Control with flexible DM up-
grade and bi-directional connectivity is ideal for cus-
tomers who wish to keep their connectivity options
open. This may be because they are planning on fu-
ture connection of POC devices to the LIS but have
yet to decide, or they may need to split costs for
budgetary reasons by upgrading at a later date,”
said Katja Lemburg, global product manager for
hematology.

This compact analyzer is user friendly with step-

by-step on-screen instructions, needs no calibration
or maintenance, and requires minimal user train-
ing. Furthermore, Hemo Control uses NXT shape
microcuvette technology, which enables improved
finger stick sample collection by virtually eliminat-
ing appearance of air bubbles.

A

Next-Generation Hemoglobin Analyzer Ensures 
Bi-Directional Data Management Future Proofing

Image: Hemo Control
by EKF Diagnostics
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CE Marking for 
Dual-Detection Test for

Clostridium Difficile
E-IVD approval has been given for a new
multiplex test to detect C. difficile infec-
tion (CDI) and simultaneous differentia-

tion of the hypervirulence-associated 027 ribotype.
Mobidiag Ltd. (Espoo, Finland; www.mobidiag.
com) has launched Amplidiag C. difficile+027, a
qualitative qPCR-based test performed from DNA
extracted from stool in suspected cases of CDI. The
CE-marked test, now available throughout Europe,
is both economical and well suited to high-volume
screening.

In a single reaction, the test offers highly sensi-
tive and specific detection of pathogenic C. difficile
by detecting the tcdB (toxin B) gene, and highly ac-
curate differentiation of the hypervirulence-associ-
ated 027 ribotype, which has been linked with
more severe disease, hospital outbreaks, increased
mortality rates, and recurrent infections. The 027
ribotype identification is based on two novel gene
markers, whose combination produces very high
accuracy in differentiating 027 from other ribo-
types. The novel gene markers were identified
based on whole-genome sequencing of 88 C. diffi-
cile strains.

Performance was evaluated with 309 prospec-
tive and 35 spiked samples against toxigenic stool
culture findings (the “gold standard”) and through
independent molecular methods. Amplidiag C. dif-
ficile+027 demonstrated 100% specificity for both
tcdB and 027 ribotype, and sensitivities of 97.8%
and 94.4% for tcdB and 027 ribotype, respectively.

“Early identification is important for guiding pa-
tient management and infection control measures.
It is important not only for patient outcome, but al-
so in lowering the overall healthcare costs of CDI.
That is why we are very excited to bring this new
product to the market,” said Tuomas Tenkanen,
CEO of Mobidiag.

C



ryptococcosis is an important
and potentially lethal oppor-
tunistic infection in immuno-

compromised patients, especially in
human immunodeficiency virus (HIV)
infected and organ transplant pa-
tients. The incidence of the infection
in non-HIV immunocompromised pa-
tients caused by Cryptococcus neo-
formans and in immunocompetent
patients caused by C. gattii has in-
creased in developed countries.

Medical microbiologists at the
Johns Hopkins University School of
Medicine (Baltimore, MD, USA;
www.hopkinsmedicine.org) com-

pared a lateral flow immunoassay
(LFA) to a currently used enzyme im-
munoassay for detection of cryptococ-
cal antigen in 396 sera and 651 cere-
brospinal fluid specimens. The crypto-
coccal antigen detection was per-
formed in retrospective and prospec-
tive sera and CSF specimens collected
from March 2010 to August 2012 in
patients suspected of cryptococcal in-
fection from the Johns Hopkins Hospi-
tal, an academic tertiary care hospital.

The newly developed CrAg lateral
flow immunoassay (LFA) (Immuno-
Mycologics [IMMY]; Norman, OK,
USA; www.immy.com) offers a rapid

and easy alternative detection plat-
form. The LFA assay detects glu-
curonoxylomannan (GXM), the major
polysaccharide component of the cryp-
tococcal capsule. It is a dipstick sand-
wich immunochromatographic assay
that captures the GXM by gold-conju-
gated anti-Cryptococcus monoclonal
antibodies incorporated on the dip-
stick membrane. This test was com-
pared with an enzyme immunoassay
(EIA) from Meridian Premier (Meridi-
an Biosciences; Cincinnati, OH, USA;
www.meridianbioscience.com).

The scientists found 97% concor-
dance between the two assays. The
LFA assay detected an additional 22
positives. Overall, the LFA had sensi-
tivity of 100% and specificity of 99.6%
for the diagnosis of cryptococcosis. Al-
though reading the LFA result can be
subjective, they found that the visible
lines suggestive of positive results are
usually easy to determine. Easy read-
ability combined with additional ad-
vantages of rapid turn-around time of

10-minutes ease of performance, re-
quiring little technical expertise, and
limited cost make the LFA an attrac-
tive tool for routine laboratory use.

The authors concluded that the
IMMY LFA showed better sensitivity
in detecting C. neoformans antigen
in serum and CSF specimens com-
pared to an EIA method in current
use. Because of the enhanced sensi-
tivity, users must be aware of the pos-
sibility of false positive results in pa-
tients with low clinical suspicion of
cryptococcal infection. The LFA is
rapid, accurate, easy to perform, and
cost-effective, and thus it is attractive
for implementation by clinical labora-
tories for routine patient care testing.
The study was published on January
31, 2015, in the journal Diagnostic
Microbiology and Infectious Disease.

Image: The CrAg lateral flow assay,
designed to detect cryptococcal anti-
gens (Photo courtesy of Immuno-My-
cologics).
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HEMATOLOGY ANALYZER
B&E Scientific

The Hemax 530 5-part analyzer is designed to be
a cost-effective solution, with low reagent con-
sumption. Added features include 29 parameters,
3-D scatter diagram, a throughput of 60 tests per
hour, and the capability of storing 100,000 sam-
ples with all information.

PIPETTE TIPS
CAPP

The ExpellPlus tips help prevent cross contamina-
tion in critical lab applications, and feature a Pre-
mium filter, design, and specifications. The tips are
easy to use and eco-friendly, and offer universal
tip compatibility and a cost-effective reload system
that is compact and convenient.

CELL COUNTER ANALYZER
Diconex

The InCCA18sc provides auto sampling for up to
48 samples with 18 parameters. The system fea-
tures automatic start-up, washing, and mainte-
nance programs, as well as QC and calibration in
three levels, and is considered ideal and econom-
ic for small- and medium-sized labs.
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ata accumulated during the intense study
of two population groups in the United
Kingdom has been mined for information

related to the hereditary basis of thyroid hormone
variations. Normal thyroid function is essential for
health, but its genetic architecture remains poorly
understood. To increase understanding of this fac-
tor for the heritable thyroid hormones thyrotropin
(TSH) and free thyroxine (FT4), investigators linked
to the Wellcome Trust Sanger Institute’s (Hinxton,
United Kingdom; www.sanger.ac.uk) UK10K proj-

ect analyzed whole-genome sequence data from
two well-studied population groups.

The Avon Longitudinal Study of Parents and
Children (ALSPAC) includes more than 14,000
mothers enrolled during pregnancy in 1991 and
1992, and the health and development of their chil-
dren has been followed in great detail ever since.
The ALSPAC families have provided a vast amount
of genetic and environmental information over the
years. The TwinsUK Adult Twin Registry is cited as
being the most detailed clinical adult register in the
world. It comprises 11,000 identical and non-iden-
tical twins between the ages of 16 and 85 years
who have generated a database used to study the
genetic and environmental etiology of age-related
complex traits and diseases.

Meta-analysis results for common variants asso-
ciated with TSH and FT4 led to the identification of
a novel variant in the SYN2 (synapsin II) gene
linked to TSH, as well as a new independent vari-

ant in the PDE8B (phosphodiesterase 8B) gene. For
FT4, the investigators identified a low-frequency
variant near B4GALT6 (B-N-acetylglucosaminyl-gly-
copeptide b-1,4-galactosyltransferase)/ SLC25A52
(solute carrier family 25, member 52) and a rare
TTR (transthyretin, a serum and cerebrospinal fluid
carrier of the thyroid hormone thyroxine) variant.
All common variants explained about 20% of the
variance in TSH and FT4.

Contributing author Dr. Nicholas Timpson, read-
er in genetic epidemiology at the University of Bris-
tol (United Kingdom; www.bristol.ac.uk) and co-
chair of the UK10K whole genome sequencing ini-
tiative, said, “This work is another example of how
extending gene studies to include whole genome
sequencing can identify new clinically informative
variants and enhance our understanding of key bio-
logical processes. The UK10K project has been es-
sential to this endeavor and we are now beginning
to realize its potential.”

D
British Genomics Study Looks at Hereditary Thyroid Hormone Variations
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Lymphoma Recurrence 
Can Be Predicted by 

Monitoring Blood Levels of
Circulating Tumor DNA

recent paper described the measurement of
circulating tumor DNA (ctDNA) to diag-
nose patients with diffuse large B-cell lym-

phoma (DLBCL) and to predict their likely response
to treatment.

DLBCL is a treatable form of cancer, but when
treatment fails, outcome is poor. Although imaging
can help to identify patients at risk of treatment fail-
ure, they are often imprecise, and radiation expo-
sure is a potential health risk. Investigators at the
[US] National Cancer Institute (Bethesda, MD, USA;
www.nci.nih.gov) examined the possibility that
ctDNA encoding the clonal immunoglobulin gene
sequence could be detected in the serum of patients
with DLBCL and used to predict clinical disease re-
currence after chemotherapeutic treatment.

To this end the investigators obtained serial
serum samples and concurrent CT scans at specified
times during most treatment cycles and up to five
years of follow-up from 126 patients who had no ev-
idence of indolent lymphoma and were previously
untreated. The patients were then assigned to one
of three treatment protocols between May 1993,
and June 2013.

Serum samples were tested retroactively using
next-generation DNA sequencing techniques to ana-
lyze cell-free circulating tumor DNA. Results revealed
that among the 107 patients who achieved complete
remission following treatment, those who developed
detectable ctDNA during surveillance were over 200
times more likely to have their disease progress than
those who did not have detectable ctDNA. The inves-
tigators also found that measuring ctDNA enabled the
detection of cancer recurrence a median of 3.4
months before clinical evidence of disease. Further-
more, following an approach known as interim mon-
itoring, ctDNA analysis was able to predict which pa-
tients would not respond to therapy as early as their
second cycle of treatment.

“Even with frequent CT imaging, administered
for a median of 11 times per patient in our study,
early disease detection was suboptimal. Indeed, a
recent study suggested that surveillance CT scans
might be no better than an up-to-date patient histo-
ry and physical exams, supporting the need for
more effective monitoring technologies,” said senior
author Dr. Wyndham Wilson, senior investigator in
the lymphoid malignancies branch of the National
Cancer Institute.

A



ommon variable immunodeficiency (CVID)
is characterized clinically by inadequate
quantity and quality of serum immunoglob-

ulins with increased susceptibility to infections, re-
sulting in significant morbidity and mortality.

CVID can first occur early or later in life, and the
symptoms are highly variable and frequent respira-
tory infections may lead to permanent lung dam-
age. Patients may also suffer joint inflammation,
stomach and bowel disorders, and a higher risk of
cancers.

A team of investigators led by those at the Chil-
dren’s Hospital of Philadelphia (PA, USA;
www.chop.edu) performed an association analysis
that focused on immune-related genes in a cohort
of 360 CVID patients and 21,610 healthy controls.
They used a genotyping chip specialized to search
for gene variants previously implicated in autoim-
mune and inflammatory diseases, to pinpoint single

nucleotide polymorphisms (SNPs) associated with
CVID, followed by meta-analysis.

All patients with CVID and all control subjects
were genotyped on the Immuno BeadChip (iCHIP)
platform (Illumina; San Diego, CA, USA; www.illu-
mina.com), with 196,524 single nucleotide poly-
morphisms (SNPs) and small indels targeting genes
implicated in patients with autoimmune and in-
flammatory diseases based on previous genome-
wide association study (GWASs). The novel array
was designed to provide dense coverage of rare
polymorphisms and strong candidate genes for ma-
jor autoimmune and inflammatory diseases from
prior GWASs. The scientists sought to associate
these rare immune gene SNPs with CVID, as well
as with clinical phenotypes, to address the hetero-
geneity of CVID in an ongoing study aimed at iden-
tifying susceptibility loci for CVID.

The team found 11 single nucleotide polymor-

phisms (SNPs) on the 16p11.2 locus of chromo-
some 16. SNPs are changes in one letter of DNA,
compared to the more typical sequence at a given
location. Of particular interest, the study team
found variants in the gene Integrin, Alpha M (Com-
plement Component 3 Receptor 3 Subunit
(ITGAM), carrying codes for an integrin protein,
which regulates cellular contact and adhesion.
They also found that 80% of patients with the rare
ITGAM variants have reduced switched memory B-
cell counts.

Hakon Hakonarson, MD, PhD, the director of
the Center for Applied Genomics, and senior au-
thor of the study said, “This association is of high bi-
ological relevance, because ITGAM plays an impor-
tant role in normal immune responses. Other scien-
tists have shown that mice in which this gene has
been knocked out have immune deficiencies. These
findings may have broader implications for patients
who do not have these specific rare variants, be-
cause the integrin protein affects many important
pathways in immune function.” The study was
published online on February 10, 2015, in the Jour-
nal of Allergy and Clinical Immunology.

Image: The human Immuno BeadChip array
(iCHIP) (Photo courtesy of Illumina).
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SAFETY BLOOD LANCETS
Karl Hecht

The Safe Lite lancets feature a pre-loaded, button-
operated design, with the needle fully shielded be-
fore and after use for enhanced safety. The single-
use lancets are sterilized by gamma-irradiation,
and are considered ideal for applications such as
blood glucose and other in vitro tests.

MOLECULAR TEST SYSTEM
Atlas Genetics

The io Reader operates a test-specific cartridge
and fully automates a three-stage process of DNA
extraction and purification, amplification, and elec-
trochemical detection. The POC system consists
of the io Reader and io disposable cartridge, and
provides accurate results in about 30 minutes.

FLOW CYTOMETER
Beckman Coulter

The Aquios CL is easy to operate with integrated
automated sample preparation like a hematology
analyzer. It delivers first results within 20 minutes
for routine applications such as immunophenotyp-
ing, with subsequent results available at a rate of
25 samples/hr for up to a full 96-well plate.
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wo urinary proteins are elevated in individuals with kidney cancer
(papillary renal cell carcinoma or RCC) and are candidates to serve
as biomarkers for early detection of the disease. Successful treatment

of RCC usually depends on early, pre-metastasis detection of the disease.
However, more than 80% of patients die within five years when kidney cancer
is not diagnosed until after it has spread. Currently, kidney cancer is usually de-
tected as an incidental, fortuitous finding when someone has a CT or MRI
scan. These tests are not adaptable for use as a screening method, as they can-
not differentiate between cancerous and non-cancerous masses in the kidney.

Investigators Washington University School of Medicine (St. Louis, MO,
USA; www.wustl.edu) evaluated the measurement of two urinary proteins
as potential biomarkers for kidney cancers. The proteins under consideration
were aquaporin-1 (AQP1) and perilipin-2 (PLIN2).

The AQP1 gene encodes an aquaporin protein that functions as a molec-
ular water channel protein. It is a homotetramer with six bilayer spanning
domains and N-glycosylation sites. The protein physically resembles channel
proteins and is abundant in erythrocytes and renal tubes. The protein encod-
ed by the PLIN2 gene belongs to the perilipin family, members of which coat
intracellular lipid storage droplets. This protein is
associated with the lipid globule surface membrane
material, and might be involved in development
and maintenance of adipose tissue. However, it is
not restricted to adipocytes as previously thought,
but is found in a wide range of cultured cell lines
and tissues, suggesting that it may serve as a mark-
er of lipid accumulation in diverse cell types and
diseases.

For their study the investigators used a sensitive
and specific ELISA technique to measure AQP1 and
a Western blot procedure to measure PLIN2 in
urine samples from 720 patients undergoing rou-
tine abdominal CT (screening population), 80
healthy controls, and 19 patients with pathological-
ly confirmed RCC.

Results revealed that urine AQP1 and PLIN2
concentrations were significantly higher in the 19
patients with known RCC than in the 80 healthy
controls and the 720 patient screening population.
Three of the 720 patients who had abdominal CT
scans also had elevated levels of both proteins. Two
of those patients were diagnosed subsequently with
kidney cancer. Levels of the two proteins were not
elevated in the urine of patients with other types of
non-cancerous kidney disease.

“By and large, patients do not know they have
kidney cancer until they get symptoms, such a
blood in the urine, a lump or pain in the side or the
abdomen, swelling in the ankles or extreme fa-
tigue,” said first author Dr. Jeremiah J. Morrissey,
professor of anesthesiology at the Washington Uni-
versity School of Medicine. “And by then, it is often
too late for a cure. Metastatic kidney cancer is ex-
tremely difficult to treat, and if the disease is discov-
ered after patients have developed symptoms, they
almost always have metastases. So we are hoping to
use these findings to quickly get a test developed
that will identify patients at a time when their can-
cer can be more easily treated.” The study was pub-
lished in the March 19, 2015, online edition of the
journal JAMA Oncology.

Image: Washington University School of Medicine
researchers Evan D. Kharasch, MD, PhD (left) and
Jeremiah J. Morrissey, PhD, have developed a
noninvasive method to screen for kidney cancer by
measuring the presence of proteins in the urine
(Photo courtesy of Elizabethe Holland Durando).
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VITAMIN D RAPID TEST
DiaSys Disgnostic Systems

The QDx Vit. D is designed for the determination
of Vitamin D in whole blood. The test delivers a
qualitative result from a finger prick sample of 20
µL within 10 minutes. The QDx Vitamin D kit con-
tains 25 test cassettes, along with the sample col-
lection devices and buffer solution.

BIOMARKER TEST
EKF Diagnostics

The Procalcitonin LiquiColor assay provides a pre-
cise result within 10 minutes and requires just 20
µL of sample. The reagents may be used on al-
most any liquid-based chemistry analyzer with
open-channel capability. The reagent kit, calibrator
and control sets are all available separately.

MICROSCOPE/SOFTWARE SYSTEM
Euroimmun

The EUROPattern system provides automated
high-speed acquisition, archiving and interpreta-
tion of immunofluorescence images. It also sup-
ports autoimmune disease diagnostics, in particu-
lar the analysis of anti-nuclear antibodies and an-
ti-neutrophil cytoplasm antibodies.

team of molecular virologists found no in-
dication of a looming “bird flu” pandemic
when they determined in laboratory stud-

ies that two strains of bird flu that had sickened and
killed several individuals in China were better
adapted to bird cell receptors and only bound weak-
ly to the human analogs.

Investigators at The Scripps Research Institute (La
Jolla, CA, USA; www.scripps.edu) examined the two
influenza subtypes H10N8 (which had infected and
killed a 73-year-old woman from Jiangxi Province in
late 2013) and H6N1 (which caused a nonfatal illness
in a 20-year-old Taiwanese woman in June 2013). To

this end they produced copies in cell culture of the vi-
ral hemagglutinin (HA) proteins based on genetic se-
quences obtained from Chinese scientists.

Results of binding assays, sialoside glycan microar-
ray analysis, and X-ray crystallography studies re-
vealed that both strains preferentially interacted with
avian receptor analogs rather than human ones. Fur-
thermore, introduction of mutations into the recep-
tor-binding site known to convert other HA subtypes
from avian to human receptor specificity failed to
switch preference to human receptors.

“These bird flu viruses seem able to bind to re-
ceptors on host cells in different ways and thus can

probably mutate in different ways to jump to hu-
mans – so we should not be complacent about our
ability to predict the viral changes required to get a
pandemic,” said senior author Dr. Ian A. Wilson,
professor of structural biology at the Scripps Re-
search Institute. “Determining whether a bird flu
strain has truly jumped the species barrier will
therefore continue to require detailed receptor-
binding and structural studies like these.”

Results of studies on the bird flu subtypes were
published in two papers that were published in the
March 11, 2015, issue of the journal Cell Host &
Microbe.

A
Chinese Bird Flu Strains Retain Specificity for Avian Receptors

evels of a protein in the urine may help cli-
nicians predict which patients with acute
heart failure are at increased risk of develop-

ing kidney injury during hospitalization.
Urinary angiotensinogen levels at the time of hos-

pital admission predicted acute decompensated heart
failure patients’ risk of developing acute kidney in-
jury with considerable accuracy and help clinicians
predict patients’ risk of being re-hospitalized or dying
within one year.

Scientists at the Southern Medical University
(Guangzhou, China; www.csc.edu.cn) conducted a
study in 436 patients with acute decompensated
heart failure (ADHF) to validate a new marker, uri-
nary angiotensinogen (uAGT), for predicting pa-
tients’ risk of developing acute kidney disease
(AKI). The primary objective was to test and vali-
date the hypothesis that daily measures of uAGT
during the first week of admission predict the de-
velopment of AKI and one-year prognosis in these
patients. Spot urine and blood samples were col-
lected immediately after admission before any in-
hospital treatment and every 24 hours for the first
seven days during hospitalization.

A sandwich enzyme-linked immunosorbent as-
say (ELISA) kit (Immuno-Biological Laboratories

Co., Ltd.; Fujioka, Japan; www.ibl-japan.co.jp) was
used for quantifying AGT in urine and plasma. Stan-
dard Western blot analyses with an affinity-purified
goat polyclonal antibody against human AGT were
used to quantify uAGT. To compare the predictive
performance of uAGT and reported renal injury
markers, urinary neutrophil gelatinase-associated
lipocalin (NGAL) was measured with an ELISA kit
(Antibody Shop; Utrecht Netherlands; www.
theantibodyshop.com). Creatinine levels were
measured using an automatic AU 480 biochemical
analyzer (Beckman Coulter, Inc.; Brea, CA; USA;
www.beckmancoulter.com).

The team demonstrated that uAGT levels at the
time of hospital admission predicted AKI risk with
considerable accuracy. The highest quartile of uAGT
on admission was linked with a 50-times increased
risk of AKI compared with the lowest quartile. Pa-
tients’ uAGT level at the time of admission also
helped clinicians predict patients’ risk of being re-
hospitalized or dying within one year.

Fan Fan Hou, MD, PhD, a senior author of the
study, said, “Our results raise the possibility that by
using sensitive and specific biomarkers such as
uAGT, clinicians may be able to identify ADHF pa-
tients at high risk of developing AKI as early as on the

first day of admission. If confirmed, uAGT levels on
the first day of admission may improve clinicians’
ability to assess ADHF patients’ risk of developing
AKI and to predict their one-year prognosis, which in
turn would help clinicians to plan and initiate the
most appropriate management strategies during hos-
pitalization and post discharge.” The study was pub-
lished on February 26, 2015, in the Journal of the
American Society of Nephrology.

Image: The AU 480 automatic biochemical analyzer
(Photo courtesy of Beckman Coulter).
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recent study described the use of paper as
the support material for a rapid diagnostic
test for detection of morphine in saliva. In-

vestigators at the biomedical company VTT (Espoo,
Finland; www.vttresearch.com) used morphine as a
model analyte to examine the possibility of using
cellulose, physically modified by papermaking and
converting techniques, as a capillary matrix in a lat-
eral flow type of diagnostic assay. In this case, paper
replaced the generally used nitrocellulose support
material.

The investigators developed a “sandwich” later-
al flow assay that incorporated antibody Fab frag-
ments as sensing molecules and employed gold

nanoparticle visual detection. Inkjet printing was
used to pattern sensing biomolecules as detection
zones on the paper. Results were compared with
those achieved by using nitrocellulose as the test
support material. Possible interference from the
sample matrix on assay quality was investigated
with spiked oral fluid samples.

Under optimized conditions, a visually assessed
limit of detection for the assay was one nanogram per
milliliter, indicating that the paper-based test devices
developed in this work could perform screening for
drugs of abuse and could fulfill the requirement for a
sensitive assay in diagnostically relevant ranges.

“In 2010, we proved that the VTT method

works in a hemoglobin assay. Through our contin-
ued development efforts, we wanted to confirm
that the method also works in mass-production of
more demanding tests. Morphine as a small-sized
molecule places major requirements on the analyti-
cal performance of the test. In the future, the new
method will also present an opportunity to simulta-
neously analyze other drugs of abuse and residues
of pharmaceuticals and their metabolites from one
and the same sample,” said Dr. Tomi Erho, princi-
pal scientist at VTT.

Details of the paper-based morphine test were
published in the September 2014 issue of the jour-
nal Analytical and Bioanalytical Chemistry.

A
Paper Replaces Nitrocellulose in New Rapid Test for Morphine

linicians need better approaches to evalu-
ating women at midlife and beyond who
present to primary care with chest pain

and related symptoms such as an individual’s cur-
rent likelihood of having obstructive coronary ar-
tery disease.

A blood test that incorporates age, sex, and gene
expression, influences medical decision-making in
the evaluation of non-diabetic women presenting
with non-acute typical or atypical symptoms, sug-
gestive of obstructive coronary artery disease
(CAD).

Scientists at the New York University School of
Medicine (NY, USA; www.nyumc.org) and their
colleagues studied 320 women presenting to 16
primary care providers across nine practice sites
and six states in the USA. The enrollees presented
with stable symptoms suggestive of obstructive
CAD and undergoing age/sex/gene expression
score (ASGES) testing from the primary care
providers in geographically diverse sites. The mean
participant age was 57.8 years and the ASGES
scores were pooled.

The investigators used the Corus CAD test (Car-
dioDx; Redwood City, CA, USA; www.cardiodx.

com). The Corus CAD test is the first and only com-
mercially available blood test that can safely and
conveniently help primary care clinicians and cardi-
ologists assess whether or not a stable non-diabetic
patient’s symptoms may be due to obstructive coro-
nary artery disease. The study indicated that
women with low Corus CAD test scores of less
than 15 were significantly less likely to be referred
for further cardiac evaluation by their primary care
clinicians within 45 days of follow-up.

The mean Corus CAD test score was 10.3 ±
8.2, with a range of 1, corresponding to a 1% like-
lihood of obstructive CAD to 38 corresponding to
a 62% likelihood of obstructive CAD. Overall,
77.5% of women (248/320) had low Corus CAD
test scores. The referral rate for further cardiac
evaluation was 4% (10/248) among women with
low Corus CAD test scores versus 83.3% (60/72)
among women with elevated scores.

Joseph A. Ladapo, MD, PhD, the lead author of
the study said, “Current testing approaches for
identifying obstructive CAD have been shown to be
less accurate in women than men, and these diag-
nostic challenges lead to both over-testing of low-
risk women and under-testing of high-risk women.

This study demonstrates that incorporating the age,
sex, and gene expression score early in the diagnos-
tic pathway, as a part of the patient’s clinical assess-
ment, can help clinicians rule-out obstructive CAD
in menopausal women presenting with chest pain
and other angina symptoms.” The study was pub-
lished online on April 6, 2015, in the journal
Menopause: The Journal of The North American
Menopause Society.

Image: The Corus CAD test is designed to assess
whether or not a stable, non-diabetic patient’s
symptoms may be due to obstructive coronary ar-
tery disease (Photo courtesy of CardioDx).

C
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PLATELET TEST
Verax Biomedical

The Platelet PGD test is a rapid test for the detec-
tion of bacterial contamination in platelets intend-
ed for transfusion. The test checks two types of
platelets: apheresis platelets in plasma (also
known as single donor platelets, or SDPs) and
whole blood derived platelets (WBDs).

PCR CONTROLS
Vircell

The AmpliRun DNA/RNA amplification controls are
designed to be used as quantified positive controls
in conventional or real-time PCR, enabling the am-
plification of the desired target. The controls come
lyophilized, and a resuspension vial is provided
within the kit.

LAB CENTRIFUGE
MSE

The Blue Force 1L offers an easy-to-use resistive
touch screen interface, which can be used with or
without gloves. Other features include enhanced
performance, ease of use, safety and reliability.
The unit is designed for routine laboratory use with
a wide range of accessories available.

octors treating patients battling both human
immunodeficiency virus (HIV) and tubercu-
losis (TB), many of whom live in Africa, are

faced with the decision when to start those patients
on antiretroviral therapy (ART) while they are being
treated with antibiotics for active TB disease.

Some patients fare well on both interventions,
with the immune system in check and the TB con-
trolled while others undergo complications from
TB, such as paradoxical immune reconstitution in-
flammatory syndrome (IRIS), a worsening of TB
symptoms despite response to therapy, while still
others experience immune failure and early death.

Scientists at the Perelman School of Medicine
(Philadelphia, PA, USA; www.uphs.upenn.edu) un-
dertook a prospective cohort study at 22 public
clinics and the main public hospital in Gaborone
(Botswana), in ART-naive adults, aged ≥21 years,
with advanced HIV (CD4 cell counts ≤125 cells
per μL) and pulmonary tuberculosis. Patients were
classified as having tuberculosis-associated IRIS,
early mortality, or survival without a diagnosis of
tuberculosis-associated IRIS (controls), on the basis
of outcomes recorded in the six months after ART
initiation.

Blood was collected at baseline and week four of
ART for HIV viral load (NucliSENS Easy Q HIV-1;
bioMérieux; Marcy l’Etoile, France; www.
biomerieux.com), plasma, and peripheral blood
mononuclear cells. The team used a 29-cytokine,

chemokine, and growth-factor magnetic-bead Lu-
minex panel (EMD Millipore; Billerica, MA, USA;
www.emdmillipore.com) to measure immune bio-
markers.

The investigators found that lower levels of eight
biomarkers, including interleukin 6 (IL-6), IL-15
and granulocyte-macrophage colony-stimulating
factor (GM-CSF), pre-ART were independently as-
sociated with an increased risk of IRIS, while high-
er levels of monocyte chemotactic protein 1 (MCP-
1) and tumor necrosis factor-alpha (TNFα) were in-
dependently associated with an increased risk of
death. However, IRIS and early mortality patients
both experienced rapid increases in immune activa-
tion and inflammation after initiating ART. Four bio-
markers, including IL-6, TNF-alpha, and granulo-
cyte-colony stimulating factor (G-CSF), were inde-
pendently associated with an increased risk of TB-
IRIS, and five biomarkers were associated with an

increased risk of death, including interleukin-1 re-
ceptor antagonist (IL-1RA) and G-CSF.

The magnitude of early immune recovery, the
CD4 cell count, differed drastically between the
two after being in ART, as well as underscoring
the need for a personalized approach in these two
groups. Those who initiated ART and died early
had an increase in inflammation without the im-
mune system rebounding enough to control the
TB, while IRIS patients recovered more quickly.
Gregory P. Bisson, MD, MSCE, a senior author of
the study said, “The differences between the two
groups, which haven’t been shown before, should
influence future studies in this vulnerable popula-
tion, as interventions that seek to prevent IRIS
could inadvertently be increasing the risk of
death. In this population, it’s important to study
treatments that can decrease inflammation while
promoting functional immune recovery.”

C
Immune Biomarkers Predict Early Death in HIV Patients with TB

Image: The NucliSENS Easy Q real-time, rapid nucleic acid sequence-based
amplification platform (Photo courtesy of bioMérieux).
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urrent Ebolavirus disease
(EVD) diagnosis relies on re-
verse transcription-poly-

merase chain reaction (RT-PCR) tech-
nology, requiring skilled laboratory
personnel and technical infrastruc-
ture. Lack of laboratory diagnostic ca-
pacity has led to diagnostic delays in
the current West African EVD out-
break of 2014 and 2015, compromis-
ing outbreak control, with an estimat-
ed 24,701 cases and over 10,000
deaths.

Scientists at King’s College Lon-
don (UK; www.kcl.ac.uk) and their
international colleagues evaluate the
diagnostic accuracy of an EVD rapid
diagnostic test (RDT) compared with
the gold standard Ebola virus (EBOV)
RT-PCR in an operational setting for
EVD diagnosis of suspected EVD cas-
es admitted to Ebola holding units
(EHUs) in the Western Area of Sierra
Leone. A total of 138 participants
were enrolled and recruited consecu-
tively at study sites, from January 22
to February 16, 2015.

The Defence Science and Technol-
ogy Laboratory (DSTL; Porton Down,
UK; www.gov.uk) have developed a
rapid antigen diagnostic test (RDT)
for EVD diagnosis. The DSTL EVD
RDT is a bedside lateral flow assay us-
ing capillary blood rather than ve-
nous blood to detect presence of an
undisclosed Ebolavirus antigen. The
test can be conducted and interpret-
ed with minimal training and the re-

sult is obtained within 20 minutes. A
semi-quantitative result is obtained
by scoring a test line on color intensi-
ty. The EVD RT-PCR testing was per-
formed on venipuncture blood sam-
ples with the Altona RealStar
Filovirus screen kit for RT-PCR (Al-
tona Diagnostics; Hamburg, Ger-
many; www.altona-diagnostics.com).

Fifteen of 131 patients tested pos-
itive for EVD by EVD RT-PCR, giving
a study EVD prevalence of 11.5%.
All EVD cases were identified by a
positive RDT with a test line score of
six or more, giving a sensitivity of
100% and the corresponding speci-
ficity was high at 96.6%. The posi-
tive and negative predictive values
for the population prevalence were
79.0% and 100%, respectively. The
authors concluded that the DSTL
EVD RDT is highly sensitive, specif-
ic and performs well in an opera-
tional setting. A high sensitivity is
critical to EVD diagnostic test ac-
ceptability.

A highly sensitive screening test
such as this would allow high-risk
suspected EVD cases to be prioritized
for isolation and confirmatory diag-
nostic testing with RT-PCR, reducing
non-EVD admissions in EHUs. If the
sensitivity was lower, EVD-positive
cases could be inappropriately dis-
charged to inpatient wards, with risks
of onward nosocomial transmission.
This RDT could be used as a “rule-
out” screening test for EVD to im-

prove rapid case identification and re-
source allocation. The study was pub-
lished on March 16, 2015, in the
journal Eurosurveillance.

Image: The Ebolavirus budding
from a cell (Photo courtesy of the
National Institutes of Health / NIAID
/ SPL).
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high level of a small mole-
cule called D-serine have
been identified as associated

with cognitive decline in Alzheimer’s
disease (AD) and holds the potential
to represent a novel and effective bio-
marker for AD.

Currently, diagnosis of probable
AD is based on neuropsychological
testing, fluid biomarker assessment
and brain imaging, but diagnosis of
the earliest stages of AD, before ma-
jor brain damage takes place, is still
challenging. In order to improve diag-
nostics and to allow treatment to be
initiated at the earliest possible stage,
there is an urgent need to incorporate
biomarkers capable of detecting dis-
ease onset or at early stages.

Scientists at the Federal University
of Rio de Janeiro (Brazil; www.ufrj.br)
and their colleagues obtained post-
mortem tissue samples from 17 cases
with a neuropathological diagnosis of

AD confirmed for the presence of
pathological hallmarks by an experi-
enced neuropathologist, and 12 cases
without neuropathological changes. 

D-serine, L-serine and glycine lev-
els in tissue homogenates, CSF and
culture media were measured by
high-performance liquid chromatog-
raphy. CSF levels of p-tau, total tau
protein and amyloid beta (Aβ1-42)
were measured using commercially
available enzyme-linked immunosor-
bent assays (ELISA INNOTEST p-
tau181, INNOTEST htau, IN-
NOTEST β-amyloid (1-42) kits, re-
spectively; Innogenetics, Gent, Bel-
gium; www.fujirebio-europe.com).
Quantitative reverse transcription-
polymerase chain reaction (PCR) pro-
tocols were performed using specific
primers for serine racemase (SR).

The study was published on May
5, 2015, in the journal Translational
Psychiatry.

A

Small Molecule Detects 
Alzheimer’s at Early Stages
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DUCTLESS FUME HOOD
Mystaire

The Aura Elite features the EverSafe III touch
screen controller to constantly monitor perform-
ance with audible and visible alarms. Other bene-
fits include a large icon display, temperature and
humidity sensor, gas detection with sensitivity se-
lection, and automatic airflow sensor calibration.

CANCER DETECTION TEST
Pacific Edge

The Cxbladder Detect molecular diagnostic test
enables the noninvasive detection of bladder and
other urinary tract cancers from a small volume of
urine. The test provides a quick, cost-effective and
accurate measure of the presence of the cancer,
and provides a reliable adjunct to cystoscopy.

DIAGNOSTIC TEST
Roche

The cobas KRAS Mutation Test is a TaqMelt assay
intended for the detection of mutations in codons
12 and 13 of the KRAS gene. The PCR-based test
is performed on the cobas 4800 system in less
than eight hours, so physicians can make treat-
ment decisions quickly and confidently.

n a groundbreaking multisite prospective
clinical trial, the damage control resuscita-
tion (DCR) protocol for massive blood

transfusion significantly improved severe trauma
patient outcome from hemorrhagic shock, when
compared to another commonly used protocol.

DCR, used in most hospitals today, was first
developed by a multidisciplinary team of US mili-
tary trauma surgeons in treating soldiers suffering
massive blood loss upon injury in the Afghanistan
and Iraq wars. Observational studies suggested
that DCR (also called balanced transfusion) im-
proves patient outcomes, then in 2012 re-
searchers launched the large “Pragmatic, Ran-
domized Optimal Platelet and Plasma Ratios”
(PROPPR) clinical trial to better gauge its effects.

The study involved 680 severely injured patients
treated at 12 Level I trauma centers in the US and
Canada.

DCR calls for administration of equal parts
(1:1:1 ratio) of plasma, platelets, and red blood
cells, simultaneously if possible. DCR was tested
against a common similar therapy that uses a
1:1:2 ratio of plasma, platelets, and red blood
cells. In a head-to-head comparison of randomly
assigned patients (within 8 minutes of arriving at
a hospital), significantly more patients in the DCR
(1:1:1) group achieved hemostasis and fewer ex-
perienced death due to exsanguination by 24
hours. Thereafter, mortality rates in the two
groups were about the same up to the trial’s 30-
day endpoint. The study also addressed concerns

of safety by comparing 23 complications and
found no significant differences between the two
protocols.

“If I needed a massive blood transfusion, I
would want DCR,” said Dr. John B. Holcomb, the
study’s principal investigator, director of Acute Care
Surgery, University of Texas Health Medical School
(Houston, TX, USA; https://med.uth.edu), and a
retired US Army surgeon who had helped develop
DCR: “Bleeding to death is the leading, potentially
preventable cause of death in military and civilian
trauma patients,” he said.

The PROPPR Randomized Clinical Trial study,
by Holcomb JB et al., was published online Febru-
ary 3, 2015, in the Journal of the American Med-
ical Association (JAMA).

I
Trial Supports Use of Transfusion Protocol Initially Developed for Battlefield Trauma

andom glucose values obtained during rou-
tine blood tests are often overlooked, but
could provide valuable insight into whether

someone is at risk for having type 2 diabetes. Ran-
dom Blood Glucose (RBG) values in which the clini-
cian is unaware of when the patient last ate account
for the majority of glucose tests in clinical practice.
Current guidelines do not call for using RBG values
as a screening test for diabetes and do not consider
higher levels an indicator of diabetes risk.

Scientists at the University of Texas Southwest-
ern Medical Center (Dallas, TX, USA; www.
utsouthwestern.edu) analyzed data from 13,792
participants in the 2005-2010 National Health and
Nutrition Examination Surveys, which tested partici-
pants for diabetes as part of the survey. The investiga-
tors examined the association between random blood
glucose and a patient’s diabetes status in patients
without diagnosed diabetes. The study population
consisted of non-pregnant adults, age18 and older.

Serum RBG measurements were determined us-
ing the Beckman Oxygen electrode, glucose oxi-
dase method. Between 2007and 2012, one instru-

ment change occurred as from 2008 the Beckman
Unicel CxC800 Synchron (Beckman Coulter; Brea,
CA, USA; www.beckmancoulter.com) was used.
HbA1C assays were conducted using high-perform-
ance liquid chromatography (HPLC) methods main-
ly on the Tosoh HbA1C G7 (Tosoh Bioscience, 
Inc.; South San Francisco, CA, USA; www.
tosohbioscience.com). Diabetes was defined as hav-
ing an HbA1C ≥ 6.5% (48 mmol/mol) and predia-
betes as having an HbA1C of 5.7–6.4%
(39–46mmol/mol). Dysglycemia was defined as
having an HbA1C ≥ 5.7% (39 mmol/mol).

The team found that those with even modest el-
evations in random blood glucose (RBG), between
100 to 119 mg/dL, were seven-times more likely
to have diabetes, according to the study. As that
number rose, so did the risk. Those with RBG val-
ues of 120 to 139 mg/dL were 30-times as likely to
have undiagnosed diabetes. Individuals with values
under 100 mg/dL served as a reference point and
were not considered at risk.

Michael E. Bowen, MD, MPH, an assistant pro-
fessor of Internal Medicine and lead author, said,

“Our results provide compelling evidence that a
single, elevated random blood glucose value is a
strong risk factor for diabetes. After adjusting for
traditional diabetes risk factors, we found that indi-
viduals with a single random glucose value greater
than or equal to 100 mg/dL were 20-times more
likely to have undiagnosed diabetes compared with
those whose values were less than 100 mg/dL. We
shouldn’t ignore these values. If we do, we are
missing an opportunity to identify patients at high
risk for diabetes.” The study was published on Feb-
ruary 4, 2015, in the Journal of Clinical En-
docrinology and Metabolism.

Image: The UniCel DxC 800 Synchron clinical sys-
tem (Photo courtesy of Beckman Coulter).
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nfection with highly contagious noroviruses, while not usually
fatal, can lead to a slew of unpleasant symptoms such as exces-
sive vomiting and diarrhea and current treatment options are

limited to rehydration of the patient.
A “nanobody” called Nano-85 has been discovered that was able to

bind to intact Norovirus-like particles (VLPs) in culture; nanobodies are
very similar to antibodies, which recognize and bind to antigens and
Nano-85 was able to recognize the VLPs from a variety of different
Norovirus strains.

Scientists at the German Cancer Research Center (Heidelberg, Ger-
many; www.dkfz.de) tested the nanobody on stool samples from patients
infected with the virus. In order to determine the potential of Nano-85 as
a detection reagent for clinical specimens, 30 stool specimens from pa-
tients presenting sporadic gastroenteritis
were screened using a modified sandwich
enzyme-linked immunosorbent assay
(ELISA). Twelve specimens were deter-
mined as GII.4 Norovirus positive using sin-
gle-round reverse transcription-polymerase
chain reaction (RT-PCR).

Isothermal titration calorimetry (ITC)
studies were performed using a MicroCal
iTC-200 calorimeter (GE Healthcare;
Wauwatosa, WI, USA; www.gehealthcare.
com). A technique called X-ray crystallog-
raphy was used determine the shape and
molecular components of the Nano-85/P
domain complex, as well as specific sites
where Nano-85 and the P domain formed
bonds. The investigators found that the
site where Nano-85 bound to the P do-
main was actually hidden under the viral
particle’s surface.

Nano-85 was able to detect virus in
one-third of the samples already known to
be positive for noroviral ribonucleic acid
(RNA). Nano-85 could detect the current
pandemic GII.4 Norovirus virions in clini-
cal stool specimens from patients with spo-
radic gastroenteritis using a sandwich
ELISA format, although the detection rate
was low. On the other hand, most ELISA
detection kits currently are used for screen-
ing outbreak specimens and have low de-
tection rates with sporadic specimen.

Grant S. Hansman, PhD, the lead author
of the study said, “If Nano-85 is indeed caus-
ing intact VLPs to disassemble, this could be
a very promising lead in developing
Norovirus antiviral therapy. This could be es-
pecially beneficial to immunosuppressed indi-
viduals such as cancer patients. Administer-
ing a vaccine to protect against infection
would overwhelm the patient’s immune sys-
tem. However, if he or she has the option of
receiving an antiviral to eliminate the infec-
tion, the Norovirus becomes much less dan-
gerous.” The study was published in the
March 2015 issue of the Journal of Virology.

Image: A scanning electron micrograph
(SEM) of norovirus virus-like particles
(VLPs) and a cartoon representation of a
nanobody, termed Nano-85 (orange).
Nano-85 binds to the VLPs and causes
the VLPs to disassemble (Photo courtesy
of Dr. Grant Hansman, DKFZ).
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atrix-assisted laser desorption ionization
time-of-flight (MALDI-TOF) mass spec-
trometry (MS) technology has been used

directly with blood cultures and was found to help
guide clinical management of bacteremia caused by
gram-negative bacteria (GNB).

Resistance to broad-spectrum cephalosporins is
spreading rapidly among Enterobacteriaceae, most-
ly related to acquisition of extended-spectrum β-lac-
tamases (ESBLs) and ESBL-producing Enterobacte-
riaceae (ESBL-E) are usually resistant to most β-lac-
tams except cephamycins and carbapenems.

Microbiologist at the Institut National de la San-
té et de la Recherche Médicale (Le Kremlin–
Bicêtre, France; www.inserm.fr) and their Euro-
pean colleagues studied a single blood culture posi-
tive for GNB from each of 245 hospitalized pa-

tients. They performed antibiot-
ic susceptibility testing (AST) by
the disk diffusion method using
bacterial colonies grown from
blood cultures and used the dou-
ble-disk synergy test (DDST) for
the phenotypic detection of ES-
BL producers.

Positivity of blood cultures
was detected by using the
BacT/Alert system (bioMérieux;
La Balme-les-Grottes, France;
www.biomerieux.com). After
obtaining Gram stain results,
they tested the blood cultures
positive for GNB directly for ES-
BL-E by using the ESBL Nord-
mann/Dortet/Poirel (NDP) test
and species identification by us-
ing the bioMérieux Vitek MS
MALDI-TOF MS technique.
They also used molecular biology techniques to
identify the ESBL genes using polymerase chain re-
action (PCR) to amplify the DNA.

The 245 cases of bacteremia were attributed to
Enterobacteriaceae (86.1%), nonfermentative GNB
(12.7%), and anaerobic GNB (1.2%). Escherichia
coli was the predominant enterobacterial species
(55.9%); the next most prevalent were Klebsiella
pneumoniae (17.5%) and Enterobacter cloacae
(9.5%). Pseudomonas aeruginosa (24/31, 77.4%)
was the predominant non-fermentative GNB.
Anaerobic GNB belonged to the Bacteroides fragilis
group (Bacillus fragilis and B. vulgatus). The team
identified bacteria directly from blood culture using
the MALDI-TOF technique for 237 (96.7%) isolates
and the results corresponded to bacterial identifica-
tion after culture.

The authors concluded that the ESBL NDP test
directly performed on positive blood cultures is a

reliable technique to identify ESBL-E within 30
minutes. A strong correlation between intermedi-
ate susceptibility or resistance to cefotaxime and
positivity of the ESBL NDP test was observed. The
inexpensive ESBL NDP test might be implement-
ed worldwide. It may optimize rapid choices of
antibiotics for treating bloodstream infections. It
may also contribute to avoidance of overuse of
carbapenems. Finally, a rapid detection of ESBL-E
coupled with bacterial species identification will
enhance identification of ESBL in species likely to
be the source of nosocomial outbreak and facili-
tate implementation of a rapid strategy for con-
tainment. The study was published in the March
2015 issue of the journal Emerging Infectious Dis-
eases.

Image: The Vitek MS matrix-assisted, laser des-
orption/ionization time-of-flight (TOF) mass spec-
trometer (Photo courtesy of bioMérieux).
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GI TEST PANEL
Seegene

The Allplex GI assay is a high-multiplexed test
based on a real-time PCR platform that covers 25
bacterial, viral, and parasitic causes of gastroin-
testinal infectious disease. The assay delivers a
single result in hours, compared to other available
technologies and methods that can take days.

COAGULATION ANALYZER
Siemens Healthcare

The Xprecia Stride delivers fast, reliable Prothrom-
bin time testing (PT/INR) for POC monitoring and
management of oral anticoagulation therapy
(OAT) with warfarin. Features include easy data
transfer to a computer; color display and step-by-
step instructions to guide the user during testing.

DOA READER
Wondfo Biotech

The Drugs of Abuse Reader is a user-friendly,
handheld DOA inspection unit with a 4.3-inch
screen. The device offers 22 testing items to
choose from, and can test 10 items simultaneous-
ly, with results available in five minutes. The de-
vice is compatible with DOA Rapid test products.
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Workload modeling is an important facet of
planning in laboratory medicine, as it supports

the planning of health services and high quality
service delivery to achieve excellent patient care. In
laboratory medicine, workload modeling in the var-
ious subspecialties has been the subject
of a number of studies and reviews. The
discipline with the simplest and the most
easily quantifiable workload is undoubt-
edly anatomical pathology where the
visible and measurable workload is eas-
ily quantified, e.g., post mortems, speci-
mens, slides, reports, etc. This also sim-
plifies the process of billing where a fee-
for-service model is applied.

The challenges arise in other disci-
plines where the quantitation of work-
load is more difficult because of the
complexity or diversity of responsibili-
ties. This is especially problematic in
clinical chemistry amongst others. The
complexity is aggravated in academic
centers where other responsibilities
such as teaching, research and aca-
demic administration also feature.  This
is especially difficult in the postgraduate
teaching sector where formal teaching
and lectures do not feature prominently
and therefore teaching time is difficult to
quantify. 

We have faced particular challenges
in the South African context and there
are undoubtedly similarities in countries
where similar structural systems
abound. In the South African pathology
sector, the pathology laboratory services
are run by the National Health Laborato-
ry Service (NHLS), a national parastatal
entity. This allows the provision of labo-
ratory services to public hospitals and
clinics at all levels with a fee-for-service
billing implemented to the provincial de-
partments of health. 

In the public sector, all pathologists
are employees of the NHLS, with those
at academic centers being joint universi-
ty-NHLS employees. 

Within the South African  National
Health Laboratory Service (NHLS), the
laboratories the contracted basic work
week is 40 hours with a commuted over-
time of 16 hours per week overtime.

With the constraints on health care
funding and the increased costs of
health care, laboratory services have
been faced with having to increase serv-
ice delivery annually without any change
in the operating budgets meaning that
laboratory services are faced with in-
creased accountability for service provi-
sion. Thus pressure has resulted in a de-
mand to quantify the workload of labora-
tories across all the disciplines to facili-
tate rational billing and to allow prospec-
tive workforce planning. 

Workload modeling within clinical chemistry and
laboratory medicine is a complex task and is prob-
ably best left to experts working directly in the dis-
cipline.  The design and analysis of any workload
modeling exercise therefore requires direct active

participation of clinical chemists and clinical bio-
chemists themselves and considerable reliance
has to be placed on self-reporting.

The complexity of activities is most obvious at
academic health complexes where laboratory serv-
ice, clinical activities, undergraduate teaching,
postgraduate (medical scientist & medical stu-
dents) training and research are conducted. It is
likely that these aforementioned challenges are
omnipresent globally and it will be interesting to
hear from the IFCC eNews readership about they
are approaching these challenges locally.

Challenges and 
Complexities of Workload Modeling 

In Clinical Chemistry

EDITORIAL by Prof. Tahir Pillay, IFCC News Editor

Edited by Tahir Pillay MBChB, PhD, FRCPath(Lon), FCPath(SA)
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The 4th African Federation of Clini-
cal Chemists (AFCC) congress,

which was held in Harare (Zimbabwe)
on April 28–30, 2015, was indeed a
unique experience for me filled with
pleasant memories. I attended the
conference as one of the young scien-
tist sponsored through the Internation-
al Federation of Clinical Chemistry
and Laboratory Medicine (IFCC) – Jo-
celyn Hicks’ Travel Scholarship Grant.

Travel and Arrival: I arrived to
Harare (Zimbabwe) from Jos, my
home city in Plateau State, Nigeria,
through connecting flights from Lagos
and Johannesburg. After the several
hours of flight, I lodged in the hos-
pitable Rainbow Hotel, venue of the
conference. This helped me to quickly
settle down for the conference.

Conference Experience: The sym-
posium and plenary sessions of the
conference were well organized.
There were talks and paper presenta-
tions that covered emerging and con-
temporary issues across the field of
clinical chemistry and laboratory
medicine. The presenters included
seasoned scientists who enlightened
us on areas such as P4 medicine, ge-
nomics, and molecular biology. Up-
dates on diagnosis of renal failure
and markers of cardiovascular dis-
eases were also discussed. The re-
freshing insights and updates gave
me a lot to chew on and areas of re-
search to consider.

Oral Presentation: The conference
gave me the opportunity to make my
first oral presentation in a scientific
conference of this magnitude. The ex-
perience was rewarding. I learnt finer
details of making oral presentations in-

cluding the skill of communication and
command of the podium. These and
other skills learnt during the presenta-
tion are truly invaluable in my quest to
becoming a better academic and sci-
entist.

Networking: The conference at-
tracted the presence of heavyweights
in the field of laboratory medicine from
across Africa and beyond, and there-
fore, gave me the opportunity to meet
one-on-one with some of the major
players in my field. I was able to dis-
cuss issues on future collaboration I
also had some of my burning ques-
tions answered. Moreover, I was able
to network with leading manufacturing
companies who were represented at
the conference.

Young Scientist Forum: My interac-
tions with other young scientists were
also an invaluable experience. I felt
very much at home with the young sci-
entists. Young scientists from the host
country and host association i.e., the
Zimbabwean Association of Clinical
Biochemists (ZACB) did all they could
to help me settle down and under-
stand the culture of the people of Zim-
babwe. They took us on a tour of the
city of Harare and places of interest.
Arising from the conference, the
young scientists have established a
network to encourage communication
via social media.

Scientific Writing Workshop: During
the conference, I had the opportunity
of attending a scientific writing work-
shop targeted at young scientists,
which aimed to explain the rudiments
of writing good protocols, article and
grant proposals as well as making
good presentations at scientific con-

ferences. I particularly enjoyed this
session because it highlighted areas
that I needed to improve on, having
made an oral presentation earlier in
the conference. 

Overall Benefits of Attending the
Conference to Me and My Institution:
Attending this conference has broad-
ened my horizon and perspective of
scientific activities. I am now more as-
sured and eager to venture into new
frontiers of research. I am encouraged
to reach out to more senior and

renowned scientist both in Africa and
beyond so as to leverage on their
wealth of experience and exposure in
building my career in Laboratory med-
icine.

I intend to apply the knowledge
and experience garnered during this
conference to better instruct my resi-
dents and students as well as stimu-
late interest in research. I am confi-
dent that the networks I was able to
establish will help my department
move forward.

4th African Federation of Clinical Chemists
(AFCC) Congress Held in Zimbabwe

by Dr. Lucius C. Imoh, Nigeria
Recipient of IFCC Young Scientists Travel Scholarship Grant

News from the World of the International 
Federation of Clinical Chemistry and Laboratory Medicine
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Photo: Dr. Lucius C. Imoh with Prof. Vanessa Steenkamp (Immediate past president
of the AFCC and Executive Board Member of IFCC) at the 4th African Federation of
Clinical Chemists (AFCC) congress.
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The new IFCC Handbook
for 2015-2017, places in

one source all the informa-
tion about the function and
operation of IFCC. This in-
cludes the organization of
IFCC and its aims and
strategic objectives over the
three-year life of the Execu-
tive Board. It also includes
details of IFCC programs
and projects. The Handbook
lists, in logical order, IFCC
Regional Organizations, Di-
visions, Committees and
Working Groups. The Full
Members, Corporate Mem-
bers and Affiliate Members
are also included. Contact
names and addresses are
included for the many peo-
ple who work with and for
IFCC. Finally, the necessary
Statutes and Rules of the
IFCC are published in the Handbook.

Publication of the IFCC Handbook
occurs once every three years to coin-
cide with the term of each Executive
Board. However, IFCC is a dynamic
organization that evolves constantly.
The most up-to-date information
about IFCC is always available from
the IFCC website (www.ifcc.org).

Thanks go to Dr. Graham Beastall,
IFCC past president, for his valuable
suggestions for the preparation of the

present Handbook and for his accu-
rate work of revision. IFCC Handbook
is available at www.ifcc.org 

New IFCC Handbook Available Online
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Staff Members: Paola Bramati, Silvia Cardinale,
Silvia Colli-Lanzi



157LMI-07-15LINKXPRESS COM

281LMI-07-15LINKXPRESS COM 282LMI-07-15LINKXPRESS COM



The Syndicate of Clinical Patholo-
gists in Lebanon (SDBL) held its

6th Congress with the 5th Scientific
Journey of the Federation Interna-
tionale Francophone de Biologie Clin-
ique et de Medecine de Laboratoire
(FIFBCML) in Beirut (Lebanon) during
April 16–18, 2015, under the patron-
age of his Excellency the Minister of
Public Health and in collaboration
with the International Federation of
Clinical Chemistry and Laboratory
Medicine (IFCC), the Arab Federation
of Clinical Biology (AFCB), the
Lebanese Order of Physicians, and
the Lebanese Order of Pharmacists.
The organizing committee was consti-
tuted of Dr. Christian Haddad, Dr.
Myrna Germanos Haddad, and Dr.
Marc-Antoine Zablith. 

The congress was attended by
around 600 participants from the
USA, several European countries
(Austria, Belgium, Bulgaria, France,
Germany, Italy, etc.) and numerous
Arab countries (Tunisia, Algeria,
Egypt, Libya, Morocco, Palestine,
Sudan, Syria, etc.). The congress
was inaugurated by the President of
the Syndicate, Dr. Christian Haddad,
in a ceremony attended by the Am-
bassadors of Belgium and France as
well as several ministers and repre-
sentatives of the health sectors in
Lebanon. In his opening speech, Dr.
Haddad stressed the recent achieve-
ments of the syndicate aimed at
adding value to the laboratory medi-
cine profession in Lebanon such as
the organization of an obligatory
continuous medical education pro-
gram as well as an accreditation pro-

gram for private laboratories. 
In addition to exhibition stands by

companies working the field of labo-
ratory medicine, the scientific pro-
gram of the congress was diverse
and included workshops and lectures
covering the various topics in labora-
tory medicine: 

Quality control lectures discussed,
among several topics on quality as-
surance and statistics, the ISO 15189
and its application in Lebanon. 

Microbiology workshops surveyed
antibiogram interpretation, antibiotic
resistance, novel diagnostic tech-
niques (MALDI-TOF), HIV and hepa-
titis B. A dedicated session additional-
ly discussed the diagnosis, epidemiol-
ogy and the increase in tuberculosis
in Lebanon due to the Syrian conflict. 

Among the numerous sessions
about clinical chemistry, there was a
focus on the role of molecular biology
in diagnosis (as in prenatal screen-
ing). Additionally, the future of molec-
ular biology in laboratory diagnosis
was discussed. 

Besides several sessions about
transfusion medicine and the restruc-
turing of transfusion practices in
Lebanon, hematology lectures cov-
ered a variety of blood disorders and
flow cytometry clinical cases. 

The congress also included the
display of posters by young re-
searchers encompassing various
topics and undergoing research proj-
ects. 

Last but not least, the congress
attendees were able to enjoy several
social activities and excursions to
touristic sites in Lebanon.

Lebanese National Congress 
Draws Regional Participants

By Christian Haddad, President SDBL

Photo: (From left to right) Mohammed Touimi-Ben-Jelloun, Bernard Gouget; the
two general secretaries FIFBCML; Christian Haddad, president SDBL; Marc
Antoine Zablith, President FIFBCML

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

Visit www.ifcc.org for more informationNEWS
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Objective:

The APFCB Young Scientist Award
Competition is a scientific paper

competition conducted by the APFCB
through its Education and Laboratory
Management Committee with the fol-
lowing objectives: (1) Foster scientific
potential of young scientists within the
Asia-Pacific region; (2) As a means of
aiding and encouraging young scien-
tists in written and oral communication
of their research results.

Eligibility:
(1) Scientists under the age of 40 on
November 26, 2016. (opening of the
14th APFCB Congress in Taiwan where
the awarding will take place); (2) Re-
searcher must reside in the Asia Pacific
region (all Asian countries except Arab
region), Australasia, Pacific islands.

Requirements:
The selection process will take place
starting June 2015, with the following
conditions: (1) Submitted scientific re-
search papers shall be original works
of one individual (single author) or as
main author in a group research proj-
ect; (2) Research paper has not been
published elsewhere or submitted at
the same period/time for another com-
petition or publication; (3) Literary
search or reviews are not acceptable;
(4) All research areas in laboratory
medicine are welcome, but emphasis
will be put to novel findings; (5) Lan-
guage will be English; (6) Each re-
searcher may submit more than one
research paper; (7) All papers must in-
clude a title page with the following in-
formation: title of the paper, name of

scientist, affiliation name and address,
researcher’s e-mail address and name,
address and e-mail address of the
sponsor who endorses the project; (8)
The maximum length of the paper is
1,500 words, not including title page,
abstract, references, figures, tables,
and appendices. The body of the paper
shall begin with the abstract so that it is
not on a separate page; (9) Deadline
for submission is December 31, 2015;
(10) All submissions shall be ad-
dressed to: Dr. Tony Badrick, APFCB
Education and Laboratory Manage-
ment Chairperson, email address:
Tony.Badrick@rcpaqap.com.au

Winners and prizes:
There will be 5 (five) winners selected
from all submitted papers. All 5 (five)
winners will be invited to present their
papers at the 16th APFCB Congress in
Taipei, Taiwan, on November 26-29,
2016. Expenses of the winner will be
covered to a limit of SGD 2,000. A ded-
icated symposium during this congress
will be allocated for this competition
award. Besides being sponsored to at-
tend the 14th APFCB Congress, the
First Winner will also receive a first
prize winner of USD 1,000.00 and the
second best will receive a second prize
winner of SGD 500.00. A Juror Team
chaired by the APFCB Education and
Laboratory Management Committee
will be in charge for determining the
winners of this competition.

The APFCB  encourages scientists
under the age of 40 to participate in this
competition, through which they will
have unique opportunities to learn a
crucial part of scientific work which is
communicating their work to others. 

Asia-Pacific Federation 
Announces Young Scientists Award 

Competition for 2015-2016

www.esptcongress.eu



59 LabMedica International
June-July/2015

In 2014, the IFCC made available a
mentoring program for clinical labora-

tory directors in developing countries.
The intent of the program is to make
readily available the knowledge of well
respected, experienced laboratory di-
rectors in developed countries to their
counterparts in less advanced societies
on a one-to-one basis. Potential men-
tors and Associates, as their partners
are known, are selected based on
shared interests. IFCC is particularly in-
terested in supporting laboratory direc-
tors who have the potential of becoming
the leaders in the field of laboratory
medicine in their countries. Associates
in the program have primarily been se-
lected from IFCC member societies in
sub-Saharan African countries. Associ-
ates have been nominated by National
Representatives of the IFCC societies
in these countries. To try to provide an
equitable distribution of resources IFCC
imposed an initial limit of three associ-
ates from any one country.

Selection of the most appropriate
combination of mentors and associates
is done from their shared interests,
which both parties are expected to iden-
tify in a simple form that all mentors and
associates must complete. The form al-
so includes information about the pro-
fessional background of the partici-
pants. One of the special intentions of
the program is to provide assistance as
laboratory directors in developing coun-

tries undertake the initial steps that will
ultimately lead to accreditation of their
laboratories. The program depends on
e-mail, and Skype, when both mentors
and associates have it available. Asso-
ciates are expected to ask their mentors
any question concerning laboratory op-
erations or their research interests.
Mentors are expected to provide appro-
priate answers and guidance.

While the program is still in its infan-
cy, IFCC conducted a short survey of
both mentors and associates to obtain
feedback that would be used to improve
the program. Currently, there are 11 ac-
tive mentors and 15 associates in the
program. Responses to the survey indi-
cated that 36% of the associates initiat-
ed contact with their mentors at least
once per month and 46% mentors initiat-
ed contact with their associates at least
once per month. Mentors felt that their
associates responded appropriately to
their suggestions on 56% of occasions.
They felt that their involvement with as-
sociates was definitely helpful in 11% of
occasions, probably and possibly helpful
in 88% of interactions. They stated that
most benefits to their associates have
come from guidance concerning quality
improvement and from advice on how to
approach a research issue.

The associates felt that 94% of
mentors were responsive to the pro-
gram and that in 87% instances they
responded appropriately to issues

raised. Substantially more than half
the associates felt that the program
had been helpful for their mentors.
Some of the associates had assumed
that the program was designed as a
course, whereas it was set up to en-
able a mentor and associate to work
together to address an associate’s
pressing needs. Both mentors and as-
sociates agreed that it would be help-
ful for them to have had direct face-to-
face contact, which IFCC’s limited re-
sources are unable to provide.

Summary of the questionnaire sug-
gests that the program is of value and
should be expanded. IFCC is interest-
ed in increasing the number of men-
tors. It would like to expand it to Span-
ish speaking countries and thus is par-
ticularly interested in recruiting potential
mentors whose first language is Span-
ish. Several of the current mentors are
recently retired, well-known directors of

leading clinical laboratories. Although
the demands of the program are small,
such individuals bring their updated
knowledge and experience to the pro-
gram. For associates IFCC is particu-
larly interested in incorporating individ-
uals who have identified their potential
ability to become leaders in the clinical
laboratory field in their own country
and, accordingly, IFCC hopes that Na-
tional Representatives and Presidents
of the societies would nominate appro-
priate individuals as associates.

Application forms for both mentors
and associates may be obtained from
Silvia Colli Lanzi in the IFCC Office
(colli-lanzi@ifcc.org). When request-
ing a form please make it clear
whether you would like to be consid-
ered as a mentor or as an associate.
Please address specific questions
about the program to Donald Young at
donaldyo@mail.med.upenn.edu.

IFCC Mentoring Program

News from the World of the International 
Federation of Clinical Chemistry and Laboratory Medicine
Visit www.ifcc.org for more information NEWS

Malawi Association of Medical Labo-
ratory Scientists (MAMLS), a full

member of AFCC was established in
1998 and was registered under the
trustee’s rules on February 11, 1998.
The Association was formed to serve
as an umbrella body with a mission to
promote and safeguard the interests of
medical laboratory science in Malawi.
This is supposed to be achieved by
promoting cooperation among Medical
Laboratory professionals in the stan-
dardization of professional practice,
manpower development and exchange
of knowledge. MAMLS has been inac-
tive for a long time, but thanks to Mr.
Vincent Madhlopa who acted as
MAMLS president, many MAMLS doc-
uments have been preserved. A new
administration whose acting president
is Jones Kadewere, has undertaken
the major goal of improving relations of
our organization with other countries.
We hope that our membership of IFCC
will facilitate this.

However, as well as the internation-
al societies that have been our core
partners, important activities have tak-
en place within Malawi. Under the lead-
ership of Mr. Vincent Madhlopa,
MAMLS has joined Laboratory Associ-
ation of Malawi.

MAMLS was represented at the Lab-
oratory Association of Malawi’s 1st An-
nual General Conference and Consulta-
tive workshop held at Hotel Victoria,
Blantyre (Malawi) on December 9–10,
2014.

We are organizing the Annual Gen-
eral Meeting in December 2015 when a
new council will be elected. We hope
this meeting will be attended by all
medical laboratory professionals from
both government and private sector.
Similarly scientific events will be organ-
ized in different cities of Malawi, where
for the first time we will receive lecturers
under the IFCC VLP Scheme. MAMLS
have an active correspondent with the
IFCC young Scientist task force.

We plan to develop a website with
the aim of reaching all Medical Labora-
tory professionals in Malawi. We are al-
so working on establishment of our Na-
tional External Quality Assessment
Scheme (EQAS) in order to monitor
Malawi Medical Laboratories compe-
tency with the support from IFCC.

Furthermore, we plan to participate
in the 14th Asia-Pacific Federation for
Clinical Biochemistry and Laboratory
Medicine Congress 2016, IFCC-EFLM
EuroMedLab 2017, and XXIV IFCC
WorldLab 2017 Durban (South Africa).

Malawi National Society: An Update
by Elias Chipofya, Corresponding Member 

of IFCC Task Force on Young Scientists
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Health is one of the vital sectors that require
compliance with regulations and the applica-

tion of strict security measures. The proliferation of
cyber-attacks against health organizations proves
that the danger is very real. Several large US
groups specialized in healthcare have actually
been attacked. Anthem, one of the health insur-
ance heavy weights was targeted by a very sophis-
ticated external cyber-attack and has had data
from tens of millions of client hacked, including
names, dates of birth, health insurance numbers,
medical information, job related data, income, etc.
Intrusions into IT systems have increased by more

than 600% since a year ago, according to the cal-
culations of Websense, a cyber-security agency,
and in 2015, hospitals have been particularly tar-
geted. Today, it’s not a question of knowing
whether health organizations will be attacked, but
when. In France, a group of medical labs was
hacked of some 40,000 IDs and hundreds of med-
ical reports and tests. When the laboratory refused
to pay a ransom, hackers of the Rex Mundi group
disclosed non-encrypted patient reports on the in-
ternet for several days. 

In fact, hackers are not interested in databanks
with too-complex information systems, but are

turning to the health sector, which is full of data
where smaller amounts have been invested in cy-
ber security due to lack of resources or foresight,
and which is easy prey. There are several levels of
motivation. Firstly, industrial espionage: data is
stolen from pharmaceutical companies related to
medical research or advances. Next, comes black-
mail. In this case, patient medical records are
stolen from hospitals to be returned when a ran-
som is paid. Encryption is also fashionable in
France. Hackers encrypt information belonging to
healthcare facilities and decrypt it for a certain sum
of money. Another primary motivation for cyber-
criminals concerns resale of health information to
supplementary insurance companies, pharmaceu-
tical and biomedical companies.

Medical information belonging to individuals
can prove valuable to insurers: this data allows
them to adjust their rates more precisely. The phar-
maceutical industry can establish statistics of cap-
ital importance with this information in order to
guide their drug marketing.

Digitalization in the health sector represents a
real opportunity to improve prevention and health-
care quality, as well as for overall growth of the
sector if, and only if, the stakeholders are able to
guarantee a high level of data security and avail-
able resources. For this, it is important for every
health organization, regardless of its business,
size and status, whether it is a hospital, laboratory
or even an equipment manufacturer, to be 100%
sure of its security solutions and provisions. The
capacity of its partners, providers and subcontrac-
tors to ensure protection and confidentiality of in-
formation is also a major issue, since they are like-
ly to represent a gateway for hackers if they are not
well secured. Moreover, staff must be both in-
volved and trained, and then adopt best practices
for protection, since it is not rare for human negli-
gence to be the cause of security vulnerabilities. 

In a context where the vast majority of infra-
structure and equipment are connected, players in
the healthcare field must continue their protection
and compliance efforts to meet the complex chal-
lenges connected with the sector. This will happen
by adopting a comprehensive approach to securi-
ty, with powerful analysis tools and proactive mon-
itoring of network activity in real time. By setting up
a so-called smart strategy, organizations can de-
tect threats and abnormal behavior that could be
warning signs of an attack as they happen, and im-
mediately react to breaches. Understanding stan-
dards, as well as researching potential threats, is
the first line of defense against attacks: by keeping
a constant eye on network activity, those involved
in health can collect vital data on their IT systems
and obtain traceable information that regulators
may require in the future. In France, the Haute Au-
torite de Sante [French National Health Authority]
has integrated IT security into its approval criteria
for healthcare facilities: those who do not meet a
certain level of expectations do not get the subsi-
dies provided for this purpose. Laboratory accredi-
tation is trending in the same direction. 

Beyond compliance with the standards and reg-
ulations that govern the sector, security must be
part of a comprehensive, ongoing and active
process. This is why security training and collabo-
ration efforts are essential for all the stakeholders
concerned. In the digital era, the security of proce-
dures, operations and medical data is a societal is-
sue that no one can ignore or neglect given the
consequences that a cyber-attack can entail,
whether for patients or practitioners. 

by Dr. Bernard Gouget
Chair, COC and Co-President EuroMedlab Paris 2015;
SFBC-EFLM Representative; Secretary General, 
International Francophone Federation of Clinical 
Biology and Laboratory Medicine (FIFBCML)

Protect Your Medical Labs 
From Cyber Attacks

European Federation of Clinical 
Chemistry and Laboratory Medicine

EFLM CORNER
Edited by Dr. Bernard Gouget
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EFLM has the pleasure to announce
that for a more user friendly view

and access to the EFLM website con-
tents, a new homepage has been re-
leased.

It can be reached from both the
current domain www.efcclm.eu and a
new one www.eflm.eu (easier to re-
member!). We invite you to bookmark
the new address www.eflm.eu on your
PC (the previous domain will remain
available only for a short time).

In addition to the page dedicated to
the news from the Federation, two

new pages: “News from National Soci-
eties” and “News from Companies”
have been created. We invite all EFLM
Society Members and EFLM Corpo-
rate Partners to send to the EFLM of-
fice, the news that they may wish to
diffuse to a wide and highly profes-
sional audience.

We encourage all of you to report
to the EFLM office any problem you
may encounter during your visits, so
that we can try to fix them rapidly.

We hope you may appreciate the
initiative. Have a nice web-navigation!

New EFLM Website Launched

EFLM Scientific Awards Presented 
At EuroMedLab 2015

European Federation of Clinical 
Chemistry and Laboratory Medicine

EFLM CORNER

The “EFLM-Roche Award for Labo-
ratory Medicine” was created in

2001 to honor an individual from an
EFLM Member Society who made
unique contributions to the promotion
and understanding of Clinical Chem-
istry and Laboratory Medicine through-
out Europe.

The “EFLM-Roche Award for Labo-
ratory Medicine 2015” is presented to
Dr. Simone Zerah, Laboratoire Zerah-
Taar-Pfeffer, Bagnolet, France, for her
distinguished career as a Scientist in
Clinical Chemistry and Laboratory
Medicine and her extraordinary  and
energetic contribution to the promotion
of the Profession.

The “Abbott Diagnostics Award for
Excellence in Outcomes Research in
Laboratory Medicine” is given to the
best published paper, as judged by an
independent panel of experts, which
demonstrates improved outcomes
(clinical and/or economic) or improved

utilization of an in vitro diagnostic test.
The “Abbott Diagnostics Award for Ex-
cellence in Outcomes Research in
Laboratory Medicine 2015” is present-
ed to Prof. Gabor L. Kovacs, Dept. of
Laboratory Medicine, Faculty of Medi-
cine, University of Pecs, Hungary, as
presenting Author of the article “Nonin-
vasive embryo viability assessment by
quantitation of human haptoglobin al-
pha-1 fragment in the in vitro fertiliza-
tion culture medium:  an additional tool
to increase success rate.”

Gergely Montsko1,2, Zita Zrínyi1,2,
Tamas Janaky3, Zoltan Szabo3, Akos
Varnagy4, Gabor L. Kovacs1,2, Jozsef
Bodis1,4.

REFERENCES
(1) Department of Laboratory Medicine, Fac-
ulty of Medicine;
(2) Szentagothai Research Center;
(3) Department of Medical Chemistry, Univer-
sity of Szeged, Szeged, Hungary;
(4) Department of Obstetrics and Gynecolo-
gy, University of Pecs, Pecs, Hungary.

EFLM has recently established a
Task-and-Finish group (TFG) with

the title: Standardization of the color
coding for blood collection tube clo-
sures.

TFG membership is as follows:
Ana-Maria SIMUNDIC, Chair (Cro-

atia); Nuria BARBA MESEGUER
(Spain); Michael CORNES (UK); Al-
berto DOLCI (Italy); Edmee van DON-
GEN-LASES (The Netherlands);
Stephen CHURCH (Becton Dickin-
son); Helene IVANOV (Greiner Bio);
Christa SEIPELT (Sarstedt)

The aim of this project is to initiate
and manage a dialog between inter-
ested parties in order to achieve the
world-wide harmonization of the color
coding for blood collection tube clo-
sures and labels.  

The background of the problem
has recently been described in the
EFLM Opinion paper published in
CCLM (Simundic AM, et al. Color cod-
ing for blood collection tube closures –
A call for harmonization. Clin Chem
Lab Med. 2015;53(3):371-6)

TFG members will meet for the first
time in Paris, during Euromedlab for
an initial dialogue and hopefully reach
a preliminary consensus and agree on
the way forward. All IVD manufactur-
ers have been invited to join this TFG
and EFLM wishes to acknowledge the
kind participation of three major manu-
facturers of blood collection systems. 

We hope that our efforts are going
to take us one step closer to global
harmonization and standardization ini-
tiatives in laboratory medicine.
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EFLM Task Force to Initiate 
Standardized Color-Coding for 

Blood Collection Tube Closures

by Ana-Maria Simundic, TFG on Standardization 
of Tube Closure Colour (TFG-STCC), Chair



The Spanish Society of Clinical Biochemistry and Molecular Patholo-
gy (SEQC) have named a new president, vice-president and one

member at-large to the board of directors.
The new board now comprises Dr. Imma Caballe, president; Dr. Jose

Luis Marín, vice-president; Dr. Jose Angel Cocho, treasurer; Dr. Josefi-
na Mora, secretary; and Dr. Francisco A. Bernabeu, Dr. Ángeles
Gimenez, Dr. Patrocinio Chueca, Dr. Dolors Balsells and Dr. Anna
Padros, directors.

Dr. Caballe – the incoming SEQC president for the next six years, re-
placing Dr. Alvarez, who had occupied this position for the last eight
years – is the first woman to reach the presidency of the Society. Since
2007, Dr. Caballe has served in various roles on previous boards, as a
director and vice-president.

“One of the priority strategic goals of the SEQC’s board of directors
is to promote professional recognition of the clinical laboratory and con-
tribute to the training and scientific knowledge of our members. We will

attempt this mainly through the strengthening of insti-
tutional relations with European scientific societies,”
Dr. Caballe explains.

Also, Dr. Caballe points out that “the goals set in
terms of training and education of the members are
very high, not only through international grants, which
give the opportunity to work in a lab outside Spain, but
also through residents grants, providing  job experi-
ence in difficult times.”

The new board has as a priority that SEQC mem-
bers are represented in international societies, such
as the European Federation of Clinical Chemistry
and Laboratory Medicine (EFLM) and the Interna-
tional Federation of Clinical Chemistry and Labora-
tory Medicine (IFCC). “In fact, there are now 20
people from SEQC serving in working groups in in-
ternational associations. We are working proactive-
ly on many issues of core subjects and specialties
in Spain. Our aim is to standardize the training giv-
en to residents across countries,” says the new
president.

In this new phase, SEQC will work to promote reg-
ulation of quality guarantee systems, as is already the
case in the rest of Europe.

New Leadership Takes Helm 
At Spanish National Society

European Federation of Clinical 
Chemistry and Laboratory Medicine

EFLM CORNER
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Applications Invited for Travel Grants  
To the 15th EFLM Postgraduate Course

In Zagreb (October 24-25, 2015)

EFLM is promoting a bursaries program for young
scientists attending the 15 EFLM Continuing

Postgraduate Course in Clinical Chemistry and Labo-
ratory Medicine on October 24–25, 2015, in Zagreb
http://www.eflm-course.org.

The bursaries will cover the cost of the travel and
accommodation (max 2 nights in a 3-star hotel) for a
maximum of EUR 400. Kindly note that the registra-
tion fee is not refundable.

Eligible candidates must come from an EFLM
Member Society and meet the following criteria:
Young participants (under 35 years old at the date of
the conference);   Having a poster abstract accepted
as First Author.

Applications must be submitted through the proper
application form (downloadable here www.eflm-
course.org/bursary) and accompanied by the following
documentation: 1) Copy of the ID or passport; 2) Doc-
ument proving the membership to the National Socie-
ty; 3) Notification of poster acceptance.  Please send
your applications to silvia.cattaneo@efcclm.eu within
September 10, 2015. Applicants will be notified of the
bursaries acceptance/rejection within October 2, 2015.

Important date: 15 September 2015 – deadline for
reduced registration fee.

Photo: New members of SEQC Board of Directors



The Society of Medical Biochemists of Serbia
(SMBS) celebrated this year, on May 14 and 15,

its 60th Anniversary. It was marked with the organ-
ization, for the 11th time, of the EFLM Symposium
for Balkan Region. This year’s Symposium, entitled
“Laboratory Medicine Specialist Focuses on the
Patients Well-being,” was organized by SMBS,
EFLM and Department of Medical Biochemistry of
the University of Belgrade – Faculty of Pharmacy,
and under the auspices of IFCC, Balkan Clinical
Laboratory Federation (BCLF), Ministry of Educa-
tion, Science and Technological Development and
Ministry of Health of Republic of Serbia. 

During the two day Symposium, the participants
had a chance to hear about the current hot topics
concerning the laboratory medicine profession to-
day from leading European experts in this field –
Prof. Mauro Panteghini, Prof. Simone Zerah, Dr.
Gilbert Wieringa, Dr. Ian D. Watson, Dr. Wytze
Oosterhuis, Prof. Elizabeta Topic, Dr. Wim Huis-
man, and Prof. Ana-Maria Simundic; as well as
about the situation in training of specialists in labo-
ratory medicine, accreditation and key processes
quality indicators in Serbian medical laboratories
from Prof. Nada Majkic-Singh and Dr. Zorica
Sumarac. 

The talks were about the role of laboratory med-
icine specialists in verification of in vitro medical di-
agnostics metrological traceability, implementation
and the transposition of the Directive on the profes-
sional qualifications, common training frameworks
for specialists in laboratory medicine, common val-
ues in the liberal professions in Europe, laboratory
medicine in the EU, the implementation of continu-
ous professional development, present situation on
accreditation in Europe, and preanalytical phase
quality management. 

This year’s round table discussion, which final-
ized the Symposium, was exceptionally vibrant. It
was hosted by students of medical biochemistry
from the Faculty of Pharmacy, University of Bel-
grade, gathered in the “Team of Medical Bio-
chemists.” After the short presentation they had
made on their extracurricular activities, they initiat-
ed a discussion with (and among) the distinguished
lecturers about a topic of the utmost interest to
these enthusiastic young people, as they defined it,
what it takes to become a lab hero. 

After the completion of the Symposium ses-
sions, the Ceremony of the 60th Anniversary of the
SMBS celebration began. The ceremony was
opened by the Infinity Quintet and their inspiring
performance of popular pieces by Guns’n’Roses,
Whitesnake, Scorpions, in classical adaptation for
a string quintet, symbolizing the continuity of the
Society’s work during the past 60 years and its con-
stant change and advancement according to the
demands of the actual time. Prof. Nada Majkic-
Singh, the Executive Director of the SMBS, remind-
ed us briefly of the beginnings and development of
medical biochemistry in Serbia, from the middle
ages on, as well as of the foundation of SMBS and
its various activities. This was followed by photos
from numerous events that SMBS patronized and
organized during the last 60 years, which were in-
cluded in the book “Serbian Medical Biochemistry
in 21st Century – 70 years later,” published on this
occasion by the SMBS.

Many distinguished guests from Serbia and
abroad were invited and responded to the sum-

mons, and they made the welcoming address to the
gathering. The greatest honor to the SMBS was
made with the attendance and addressing of Her
Royal Highness Crown Princess Katherine of Ser-
bia. Congratulations to the SMBS were delivered al-
so by IFCC President Prof. Maurizio Ferrari, EFLM
President Prof. Mauro Panteghini, Dean of the Fac-
ulty of Pharmacy University of Belgrade Prof. Zorica
Vujic, Dean of the Faculty of Medicine University of
Belgrade Prof. Nebojša Lalic, and Director of the
Chamber of Biochemists of Serbia Dr. Slavica Cim-
baljevic. Also, President of the Croatian Society of
Medical Biochemistry and Laboratory Medicine
Prof. Ana-Maria Simundic and Sonja Kuzmanovska,
Representative of the Macedonian Society of Med-
ical Biochemistry congratulated the Anniversary,
and the letter from the Polish Society of Laboratory
Diagnostics sent on this occasion was read. 

Regarding the 60th Anniversary of the SMBS,
the President of the SMBS Dr. Zorica Sumarac de-
livered the awards. The Honorary Diploma, the
highest recognition of the SMBS, intended for the
designated individuals for promoting clinical chem-
istry and laboratory medicine in Europe and global-
ly, was handed to Prof. Simone Zerah. The highest
award, the Charter, regarding 60 years of existence
and work, in appreciation and gratitude for the sig-
nificant contribution to the work and development of
the SMBS, was delivered to IFCC and EFLM. As
recognition and gratitude for significant contribution
to the work of the SMBS, Diplomas and Acknowl-
edgments were handed to 60 individuals and or-
ganizations. The special Honorary Diploma and An-
niversary Logo were delivered to Prof. Nada Maj-
kic-Singh, the long-time President of the SMBS and
present Executive Director, for her enormous con-
tribution to the foundation and development of the
SMBS and the profession of medical biochemistry
in Serbia.

It is important to note that the formation of the
professional association of medical biochemists in
Serbia started more than 60 years ago. The Sec-
tion for Medical Biochemistry of the Pharmaceutical
Society of Serbia was founded in 1951, one year
before the formation of IFCC (in 1952). Four years
later, on the 6th Plenum of the Alliance of Pharma-
ceutical Societies of Yugoslavia, held in Split on
May 15, 1955, the Section for Medical Biochemistry
of the Alliance of Pharmaceutical Societies of Yu-
goslavia was formed. This Section was later re-

named the Society for Medical Biochemistry within
the Alliance, according to the resolution of the 16th
Plenum, held May 15, 1965, in Banjaluka. In 1995,
the Society of Medical Biochemists of Yugoslavia
accepted May 15 as the Day of the Society, accord-
ing to these historical facts. It is important to note
that the Society of Medical Biochemists of Yu-
goslavia soon became the 28th member of the
IFCC, in May 1971. 

Today, SMBS organizes congresses, biochemi-
cal days and seminars for continuous education of
its members. Till now 19 congresses and 20 semi-
nars were held. As a member of the Balkan Clinical
Laboratory Federation (BCLF), SMBS organized
three BCLF congresses: 4th in Budva in 1996, 11th
in Belgrade in 2003, and 20th also in Belgrade in
2012. Every year, SMBS organizes together with
EFLM and under the auspices of IFCC and BCLF,
EFLM Symposium for Balkan Region which covers
actual topics important for the promotion of the pro-
fession. Also, SMBS is the publisher of Journal of
Medical Biochemistry, an international peer-re-
viewed journal. 

Within SMBS two foundations are at work, “Pro-
fessor Ivan Berkes” and “Magistra Milica Markovic.”
Scientific Foundation “Professor Ivan Berkes” was
named after the distinguished teacher and expert in
medical biochemistry in Serbia and former Yu-
goslavia. On the Annual Scientific Conference,
dedicated to his life and work, the Foundation and
SMBS award the best students of the Faculty of
Pharmacy University of Belgrade, and the results of
doctoral thesis of members of the SMBS are pre-
sented. The Foundation “Magistra Milica Markovic”
was founded in memory of the esteemed colleague
and long-time member of SMBS, who left an indeli-
ble mark in the development of the medical bio-
chemistry profession in Serbia. The Foundation
awards medical biochemists for promotion of tech-
nological and organizational principles of work of
clinical laboratories.

This celebration of the 60th Anniversary remind-
ed all the members and contributors of the suc-
cessful development of the SMBS and it should be
an impulse to young colleagues and students to
continue the tradition of SMBS with even more suc-
cess. They should be motivated with the motto of
our long-lasting work, written by our Nobel prize
laureate for literature, “He who does good, more
good is expected from him.”

European Federation of Clinical 
Chemistry and Laboratory Medicine

EFLM CORNER
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11th Balkan EFLM Symposium Marks 60th Anniversary of Serbian Society
by Dr. Snezana Jovicic, Society of Medical Biochemists of Serbia

Photo: Lecturers and participants at the 11th EFLM Symposium for Balkan Region and SMBS 60th Anniversary
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The 1st Romanian Association of
Laboratory Medicine (RALM)

Congress was held during May
20–23, 2015, in Sighisoara. The
congress was organized under the
auspices of IFCC and EFLM and in
collaboration with the Romanian So-
ciety of Microbiology, the Romanian
Society of Hematology and the Uni-
versities of Medicine and Pharmacy
in Targu Mures, Cluj, Napoca, Iasi,
and Bucharest 

The congress was the first event
organized by RALM, the new single
national professional society which
was formed in 2015 by the merger of
the two former societies (the Roman-
ian Association of Medical Laborato-
ries and the Romanian Society of
Laboratory Medicine). 

The congress was attended by
over 350 participants. IFCC repre-
sentatives Prof. Maurizio Ferrari
(IFCC president), Prof. Graham
Beastall (past president of IFCC)
were invited to the congress. Other
invited speakers from abroad were
Dr. Paivi Laitinen (HUSLAB Helsin-

ki, Finland), Prof. Vladimir Palicka
(Charles University in Prague, Fac-
ulty of Medicine, Czech Republic)
and Prof. Janos Kappelmayer (Uni-
versity of Debrecen, Hungary). The
participation of Prof. Ferrari, Beast-
all and Dr. Laitinen was supported
by the Visiting Lecturers Program of
IFCC. 

Many of the Romanian speakers
were teachers at the medical facul-
ties of Bucharest, Cluj, Napoca, Tar-
gu Mures, Iasi. As our association is
very interested in motivating young
laboratory professionals, many com-
munications were presented by
young colleagues, most of them PhD
fellows. Two awards were granted,
one for the best poster, and one for
professional activity. 

The scientific program covered a
large area of themes in laboratory
medicine (clinical chemistry, micro-
biology, hematology, genetics, mo-
lecular biology) presented in 46
posters, 43 oral communications
and 35 plenary reports. Many of the
presentations focused on quality

assessment, standardization, trace-
ability, technology, instrumentation
and method evaluation, perform-
ance criteria of laboratory tests, lab-
oratory errors, and patient safety
showing the interest of the partici-
pants in the improvement of our
professional activity. 

During the discussions that fol-
lowed the presentations, the partici-
pants had the opportunity to share
their experience and to identify solu-
tions for the scientific or technical is-
sues they are confronted to in their
everyday practice. 

Congress abstracts were pub-
lished in a supplement of Romanian
Review of Laboratory Medicine
(RRML). An important event at the
congress opening session was the
presentation of the 3rd edition of the
book “Clinical Chemistry – Practical
Implications” by Minodora Dobreanu
(editor), published by University
Press Targu Mures in 2015. The book
is a comprehensive clinical chemistry
textbook, very useful to all medical
laboratory professionals, as well as
to clinical practitioners. 

As our profession is in a perma-
nent partnership with the clinical di-
agnostic industry, during the con-
gress an exhibition of reagents,

equipment, supplies, software was
organized by 19 companies. There
were also 8 workshops organized by
clinical diagnostic providers, which
were an excellent opportunity for the
development and transfer of techni-
cal innovations to clinical laboratory
professionals. 

At the general assembly elections
were organized for the new executive
board of RALM, which includes the
following positions: President: Assoc.
Prof. Dr. Ioana Brudasca; Vice Presi-
dents: Prof. Dr. Minodora Dobreanu;
Dr. Chem. Constansa Popa; Mem-
ber: Dr. Adrian Man; Secretary: Dr.
Daniela Miricescu; Treasurer: Biol.
Ariadna Radulescu; The national rep-
resentatives are: Assoc. Prof. Dr.
Ioana Brudasca – NR for IFCC; Dr.
Chem. Constansa Popa – NR for
EFLM.

The scientific quality and the di-
versity of the presentations, the ex-
cellent organization, the appealing
social program, as well as the unique
charm of the historical city of
Sighisoara (one of the most beautiful
and well preserved inhabited citadels
in Europe, listed by UNESCO as a
World Heritage Site) fully contributed
to the success of this scientific and
professional gathering. 

First Combined Romanian National Congress 
Held in Historic Citadel-Town of Sighisoara 

by Assoc. Prof. Dr. Ioana Brudasca, RALM president 
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The Spanish Society of Clinical Bio-
chemistry and Molecular Pathology

(SEQC), through its board of directors,
seek to promote and provide a higher
profile to clinical laboratory specialists.
To that end, the Society will increase
the number of grants and double the
amount granted, this year reaching
EUR 96,000.

Dr. Imma Caballe, SEQC’s presi-
dent, explains that the Society is com-
mitted to residents, their future and
their training. The SEQC “recognizes
how difficult it is to find a job once the
residence has been completed and
therefore we have decided to double
the amount of grants and keep the res-
idence period free of fees.”

Dr. Caballe adds that “our goal is to
facilitate and contribute to the improve-
ment of continued training through di-
verse activities, including seminars, web-
based lectures, pre-congress courses,
Scientific Committee sessions, the pub-
lishing of monographs and documents
with expert recommendations, etc.”

Dr. Dolors Balsells, a member of
SEQC’s education committee and the
secretary of the Fundacion Jose Luis
Castano, emphasizes the need for con-
stant training efforts to maintain profes-
sional competencies in the clinical lab

speciality, since “scientific advances in
methodology and diagnostic proceed-
ings, instrumental techniques, robotics
or information systems require that
specialists in this field update their
knowledge constantly.”

To support resident and post-resi-
dent training in the different areas of
clinical laboratory, SEQC – through
Fundacion Jose Luis Castano – has
launched this year eight post-residence
grants, twice as many as in previous
editions (financed half by the Funda-
cion, and half by SEQC).

Also, SEQC subsidizes five grants
to cover registration costs of all cours-
es and meetings organized by SEQC
and this year is offering five internation-
al grants for stays in labs in foreign
countries where there is a scientific so-
ciety subsidiary of IFCC (International
Federation of Clinical Chemistry and
Laboratory Medicine).

Through these actions and through
the creation of a Residents committee
within the scientific committee, the
board of directors wants to reflect its
concern for the future of residents and
post-residents “since they will become
the driving force of our Society a few
years from now,” according to Dr.
Balsells.

Spanish Society to Increase 
Grants for Resident Training



ccording to a report by Kalo-
rama Information (New York,
NY, USA; www.kalorama

information.com), overall growth in
the clinical chemistry market will be
modest, driven mainly by new tests
and demographic changes, including
an aging population and increasing
number of people at risk of cardiovas-
cular disease, such as those with hy-
pertension, diabetes mellitus, and ab-
dominal obesity. 

Kalorama’s report The Worldwide
Market for In Vitro Diagnostic Tests
covers clinical chemistry as well as
the other major segments of clinical
IVD testing. 

The report includes market esti-
mates for 2013 base year and fore-
casts to 2018. In addition to clinical
chemistry, the other major IVD seg-
ments covered includes: Point-of-
Care (POC) testing; Histology and
Cytology; Lab-Based Infectious Dis-
ease Immunoassays by test; Molecu-
lar Assays; Hematology; Molecular
Test Sales, Infectious Diseases; Lab-
Based Immunoassay Sales by analyte
type; Coagulation; Microbiology and
Virology by Test Type; Blood Bank-
ing. Kalorama is currently conducting

further research into the clinical
chemistry market.

Kalorama expects modest growth
in clinical chemistry despite predicted
explosive growth in emerging mar-
kets such as India, China, and Brazil.
This is because the US, Europe, and
Japan account for at least 85% of the
market and are expected to dominate
for the next 5 years. Also, intense
provider consolidation in the US,
commoditization of most offerings,
and increasing price pressures have
pushed cost per test of routine
chemistries about as low as possible.

“This is a mature market but there
will be some growth, likely modest
growth, from sales to emerging mar-
kets and expanding test menus,” said
Bruce Carlson, publisher of Kalorama
Information. 

Despite the mature status of rou-
tine testing, the clinical chemistry
market is continuously redefining it-
self via new test processes and
menus. What growth will occur de-
rives from new tests in lipid analysis,
proteins, hormones and enzymes re-
lated to diabetes research, cardiovas-
cular disease, cancer, and other acute
and chronic conditions. 

A

Study Identifies Main Factors 
Driving In Vitro Diagnostics Growth

loud-based laboratory infor-
mation management sys-
tems (LIMS) are becoming a

key pillar in Europe’s e-Health strate-
gy as data-management solutions for
modern testing will generate more
demand for these systems.

New analysis from Frost & Sullivan
(Mountain View, CA, USA; www.
frost.com), in their report “Analysis of
the Western European Laboratory In-
formation Management System Mar-
ket,” finds that the market earned rev-
enues of USD 303.5 million in 2014
and estimates this to reach USD 394
million in 2021. Even as LIMS
providers in Western Europe focus on
offering hosted software-as-a-service
with free automatic upgrades and
built-in customizations, their success
will depend on the ability of the prod-
ucts to meet the needs of diagnostic,
specialty, and hospital laboratories to
provide low turnaround times for test-
ing patient samples. 

“The development of LIMS that
support genetic and molecular testing
requirements can speed up these
processes and have a high impact on
preventative medicine in Western

Europe,” said Frost & Sullivan health-
care industry analyst Srinivas Sashid-
har, “For the specialized process of
genetic testing, however, traditional
LIMS will have to undergo modifica-
tions to suit the workflow require-
ments of a genetic laboratory. The in-
tegration of such features with tradi-
tional LIMS is also necessary to re-
spond to the unique needs of com-
plex diagnostic sectors such as cyto-
genetics, human leukocyte antigen
typing, and flow cytometry.” 

Therefore, LIMS must evolve to
have higher data storage capacity as
well as the ability to detect genetic
arrangements and access sample
records that contain gene database in-
formation. This will make capabilities
such as high-speed computing and
processing, and sophisticated soft-
ware for specimen tracking, quality
assurance, and quality control docu-
mentation crucial for success.” 

While all this can be achieved, jus-
tifying the return on investment after
replacing old LIMS will be a chal-
lenge for vendors in Western Europe;
especially in the case of expensive
high-end enterprise LIMS modules. 

C

Cloud-Based Lab Information Systems (LIMS)
A Key Pillar in Europe’s eHealth Strategy
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JULY 2015
FEBS 2015 – 40th Congress of the Bio-
chemical Basis of Life. Jul 4-9; Berlin,
Germany; Web: www.febs2015.com
AACC 2015 – 66th Annual Meeting of
American Association for Clinical
Chemistry. Jul 26-30; Atlanta, GA,
USA; Web: www.aacc.org

AUGUST 2015
Microscopy & Microanalysis. Aug 2-
6; Portland, OR; Web: www.microbea-
manalysis.org/events/microscopy-mi-
croanalysis-2015 
FIME 2015 – Florida International
Medical Exhibition. Aug 5-7; Miami,
FL, USA; Web: www.fimeshow.com
Biochemical and Molecular Basis of
Multifactorial Diseases. Aug 21-Oct
23; Moron, AR; Web: www.ifcc.org
EFMC-ISMC 2015 24th International
Symposium on Medicinal Chemistry.
Aug 28-Sep 1; Lisbon, Portugal; Web:
www.ldorganisation.com
ECNP 2015 – 28th Congress of the
European College of Neuropsy-
chopharmacology. Aug 29-Sep 1;
Amsterdam, The Netherlands; Web:
www.ecnp-congress.eu

SEPTEMBER 2015
6th International Conference and Ex-

hibition on Analytical & Biochem-
istry and Laboratory Medicine. Sep
1-3; Valencia, Spain; Web: http://analyt-
ical-bioanalytical.pharmaceuticalconfer-
ences.com
Biotech China 2015. Sep 3-5; Nanjing,
China; Web: http://en.biotechchina-nj.com
34th International ISBT – Internation-
al Society Blood Transfusion Con-
gress. Sep 4-8; Dubai, UAE; Web:
www.isbtweb.org 
ESP 2015 – 27th European Congress
of Pathology. Sep 5-9; Sava Cen-
tar, Belgrade, Serbia; Web: www.
esp-pathology.org 
World Drug Safety Congress Eu-
rope. Sep 8-9; Berlin, Germany; Web:
www.terrapinn.com
18th Annual Meeting of the ESCV –
European Congress of Virology. Sep
9-12; Edinburgh, Scotland; Web:
www.escv.org 
Eurotox 2015 – 51st Congress of the
European Societies of Toxicology.
Sep 13-16; Porto, Portugal; Web:
www.eurotox2015.com
Eurotox 2015 – 51st Congress of the
European Societies of Toxicology.
Sep 14-16; Porto, Portugal; Web:
www.eurotox2015.com 
MEMBS 2015 – 2nd Middle East Mo-
lecular Biology Congress and Exhi-
bition. Sep 17-20; Istanbul, Turkey;
Web: www.membs.org
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BSACI – British Society of Allergy &
Clinical Immunology Annual Meet-
ing. Sep 20-22; London, England;
Web: www.bsaci.org 
39th European Congress of Cytol-
ogy. Sep 20-23; Milan, Italy; Web:
www.cytology2015.com
8th Congress of the Croatian Socie-
ty of Medichal Biochemistry and
Laboratory Medicine. Sep 22-26; Ri-
jeka, Hungaria; Web: http://kongresrije-
ka2015.hdmblm.hr
Analitica Latin America 2015 Interna-
tional Exhibition of Laboratory Tech-
nology, Analyses, Biotechnology and
Quality Control. Sep 22-24; Sao Paulo,
Brazil; Web: www.analiticanet.com
ExpoMedical 2015. Sep 23-25;
Buenos Aires, Argentina; Web: www.
expomedical.com.ar
ESPT 2015 - 3rd Conference on Inte-
gration of Pharmacogenomics in
Clinical Decision Suport. Sep 24-26;
Budapest, Hungary; Web: www.
esptcongress.eu 
COLABIOCLI 2015 - 22nd Cong. Lati-
noAmericano de Bioquímica Clinica.
Sep 24-26; Quito, Ecuador; Web:
www.sebiocli-ec.org
41st Annual Meeting of the American
Society for Histocompatibility and
Immunogenetics (ASHI). Sep 28-Oct
2; Savannah, GA, USA; Web: www.
ashi-hla.org 

OCTOBER 2015
54th Annual ESPE Meeting – Euro-
pean Society of Paediatric Endocrinol-
ogy. Oct 1-3. Oct 1-3; Barcelona, Spain;
Web: www.espe2015.org 

BIOTECHNICA 2015. Oct 6-8; Hannover,
Germany; Web: www.biotechnica.de
BCLF 2015 - 23rd Meeting of Balkan
Clinical Laboratory Federation. Oct
7-9; Sarajevo, Bosnia; Web: http://
bclf2015.org
8th Congreso Nacional Bioquímico
(CUBRA). Oct 7-10; Catamarca, AR;
Web: www.cubra2015.com.ar
3rd ESPT Conference “Integration of
Pharmacogenomics in Clinical Deci-
sion Support”. Oct 7-10; Budapest,
HU; Web: www.esptcongress.eu
Neuroscience 2015. Oct 17-21; Chica-
go, Il; Web: www.sfn.org
ASHG 2015. Oct 25-29; Orlando, FL;
Web: www.aaps.org
ASCP 2015 – American Society for
Clinical Pathology. Oct 28-31; Long
Beach, CA, USA; Web: www.ascp.org 

NOVEMBER 2015
ArabMedLab 2015 - 14th Arab Con-
gress of Clinical Biology (AFCB).
Nov 1-3; Khartoum, Sudan; Web:
www.ifcc.org 
Association for Molecular Pathology
(AMP) Annual Meeting 2015. Nov 5-7;
National Austin, TX, USA; Web:
www.amp.org 
MEDICA 2015. Nov 16-19; Dusseldorf,
Germany; Web: www.medica.de
Congress on Pathology and Labora-
tory Medicine. Nov 18-21; Cancun,
Mexico; Web: www.pathologycan-
cun2015.org 
9th World Congress on Pediatric In-
fectious Diseases. Nov 18-21; Rio De
Janeiro, Brazil; Web: http://wspid.
kenes.com
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