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Welcome to the 23rd issue of Oncore!
The current issue of Oncore focuses on the Emerging

technologies & concept for detecting microbes in
Blood without culture and introduction to Zika virus. I

am sure this issue will give useful insights and you will find
the contents informative.

The traditional methods for diagnosing infection have relied
largely on clinical microbiology laboratories selecting, isolating and then identifying
pathogenic organisms via culture. This can be very time consuming. Thus there is
strong need for new technology, that could detect microbes without culture. It
has to be rapid with precise identification of microbes, for a favorable clinical outcome.
For some fastidious or slow-growing organisms, the delay in definitive microbiological
diagnosis can stretch to weeks, while some organisms cannot be cultured at all. Nonculture-based diagnostic methods have significant advantages over traditional culture
method. This issue focus on the need of newer technologies for microbe detection and the
available technologies in the market.

Upcoming Days
October

– World Breast Cancer
Awareness Month

14th November – World Diabetes Day
1st December

– World AIDS Day

Zika Virus spread mostly by the bite of an infected Aedes species mosquito (Ae.

aegypti and Ae. albopictus). These mosquitoes bite during the day and night. The
current issue focuses on Zika Virus spread, symptoms and its prevention.
The aim of bringing every issue of Oncore is to develop accurate customized solutions,
with timely service which can meet the challenging needs of the diagnostic industry. I
hope you will find the contents of this issue informative and useful.
Thank You readers for your overwhelming support and endorsement of Oncore!
We welcome your views and suggestion.Your constructive criticism to improve the
contents will be greatly appreciated.
For suggestions, feedback & more details, please mail us at:
info@oncquest.net.
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TechOnq: Emerging Concepts

Emerging Technologies That Could Detect
Microbes in Blood Without Culture
Col (Dr) Partha Roy, MD (Microbiology), Ph.D. (Virology, ICMR)
Senior Consultant Microbiology and Virology.
Dept of Microbiology, Oncquest Laboratories Ltd
First Words and Challenges:
Sepsis is a life-threatening clinical condition that usually
results from a primary bacterial infection or, less often,
from a fungal and/or viral infection. Mortality is high
especially in neonates, geriatric patients, and those with
co-morbidities.
Rapid and precise identification of microbes is essential
for a favourable clinical outcome. Quick molecular
diagnostics are now available but are usually employed
only after isolating the microbe in conventional blood
culture. This not only delays targeted antimicrobial
therapy but also affects de-escalation protocols essential
for an effective antimicrobial stewardship program.
Are there any emerging technologies to detect microbial
infection in blood without culture? How rapid is it? Are
the technologies sensitive and economical? Can they
detect polymicrobial infections and drug resistance? And
lastly, are these available to the general populace?
The Ideal Sepsis Diagnostic Test1
1. Rapid detection (the pathogen needs to be identified
in less than 3 h)
2. Broad-based detection, including bacteria, viruses,
and fungi
3. Minimal invasiveness, using clinical samples with
low specimen volumes (<1 ml blood for paediatric
patients, including neonates, and 5 to 10 ml blood
for adults)
4. High sensitivity and specificity for the immediate
initiation of targeted antibiotic use in the presence
of signs and symptoms of systemic inflammation
(the diagnostic tests should not compromise on
sensitivity with low pathogen levels in the specimen)
5. Polymicrobial detection of pathogens in the
presence of contaminants across a wide range of
pathogen loads (<1 to 100,000 CFU/ml blood)
6. Detection of drug resistance
7. Integration into the clinical workflow (the process

should be easy to use and need minimal technical
expertise to process samples and interpret test
results; for the greatest impact, the technology must
be usable in noncentralized low-resource settings)
8. The ability to detect unknown and emerging
pathogens (detection capabilities must be able to
easily expand without compromising the robustness
of detection and the required specimen volume)
9. The ability to distinguish the inflammatory response
as being either host or pathogen driven.
Limitations of Blood Culture, The ‘Gold Standard?’
(a) 6 h to 5 days for detectable growth followed by isolation
(24 h) and 24-48h for antimicrobial susceptibility
testing (AMST).
(b) Requirement of repeat/multiple sampling (3-4); large
quantity of blood needed in special conditions (20-30
ml) and unpredictable phases of bacteraemia.
(c) Availability of very low quantities of blood in
neonates.
(d) Exposure to antimicrobials prior to collection.
(e) Failure to adhere to standard antiseptic procedures
during sample collection resulting in contaminated, or
false-positive, blood culture results.
Therefore, routine blood culture methods may not be an
ideal gold standard, as the results are late, incomplete, or
not sensitive enough, and can be misleading and laborious.
Novel Technologies for Detection of Sepsis Directly
from Blood.
For many years, nucleic acid amplification technologies
(NAATs) have been promising to do away with the need
for bacterial growth. However, this potential of NAATs
has not yet been fulfilled. The challenges are diverse that
include reliably capturing and amplifying pathogen nucleic
acids from complex samples like blood; presence of
lower levels of the infecting agents and/or polymicrobial
mixtures within a high background noise of human DNA.

Bloodstream infections (BSIs) are important cause of morbidity and mortality in patients
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Therefore, the traditional NAATs need to be supplanted
with novel innovative technologies and integrated with
the existing clinical platforms to overcome the diagnostic
limitations (Table-1; Fig-1). A few of them are as under:
Iridica Plex ID. The Iridica Plex ID platform (Abbott
Molecular, Des Plaines, IL) is a broad-based detection
system of pathogen directly from blood with a capacity
of identifying an impressive 780 bacteria and Candida
species with a turnaround time of 6 h. However, only
four antimicrobial resistance markers (mecA, vanA, vanB,
and blaKPC) are detected. The technology utilised by
integrating multiplexed PCR amplificationof pathogen
DNA with electrospray ionization mass spectrometry
(ESI-MS) forsequence identification.
SeptiFast. SeptiFast (Roche Diagnostics, Risch-Rotkreuz,
Switzerland) is commercially available in the European
Union. It is a broad-based microbe identification test
for whole blood identifying 16 bacteria, 5 Candida
species, and Aspergillus fumigatus fungi using a 1.5-ml
whole-blood sample within 6 h. It can detect the mecA
antibiotic resistance gene after a sample tests positive
for Staphylococcus Aureus. The SeptiFast test integrates
multiplexed real-time PCR with probe hybridizationand
DNA melting analysis.
SepsiTest. SepsiTest (Molzyme, Bremen, Germany) is
again a commercially available (in the European Union)
broad-based microbial identification test for whole blood.
It canidentify over 345 bacteria and 13 fungi in 8 to 10 h
from a 1-ml whole-blood sample.This technology is CE
marked and commercially available in Europe but not yet
FD Aapproved. SepsiTest integrates universal PCR with
Sanger sequencing after selective lysis and human DNA
degradation to improve sensitivity.

Nanopore sequencing (MinION). The MinION
(Oxford Nanopore Technologies, Oxford, United
Kingdom) is a small USB-powered, portable, realtime, DNA/RNA sequencer with a 10- to 50-min
library preparation step. This technology was released
to researchers for alpha testing as part of an earlyaccess program in 2014. The main advantages of the
MinION platform over other next-generation sequencing
technologies are its rapid turnaround time, economical,
low capital cost, and small size.
U-dHRM and machine learning on pathogen DNA
fingerprints. The universal digital high-resolution
melt (U-dHRM) platform is a broad-based microbial
identification technology used with whole-blood samples.
It has the ability to detect 37 bacterial pathogens both
for single-organism and single-genome sensitivity and
polymicrobial infections in less than 4 h using only 1 ml
whole blood. This technology is in the validation phase
(University of California, San Diego) and is not yet
commercially available. U-dHRM integrates universal
digital PCR (dPCR) with high-resolution melt (HRM)
analysis on a microfluidic chip to enable probe-free
differentiation and quantification of bacteria within a
sample.
The timeline of sepsis technologies and where they
fall compared to the gold standard of blood culture is
depicted in Fig-2.
Other Technologies and Newer Concepts HostTargeted Technologies
SeptiCyte Lab. SeptiCyte Lab (Immunexpress Inc.,
Seattle, WA) is the first RNA-based technology that
targets specific human inflammatory markers using 2.5
ml whole blood for sepsis
determination in 4 to 6
h. It can also be used to
differentiate
infectionpositive
(sepsis)
from
infection-negative systemic
inflammation (SIRS) in
critically ill patients on their
first day of ICU admission.
Amplification-Free Technology

Fig-1:Workflow for the analysis of a single whole-blood specimen for pathogen identification1.

Droplet digital detection
technology. An emerging
technology
termed
“integrated comprehensive

Around 20 million cases of severe sepsis arise each year worldwide.
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Result
time
(h)

Detection details/
Ability to expand

6

780 bacteria and Candida;
Highly expandable

Yes, Semi
quantification

mecA, vanA,
vanB, and blaKPC

Septifast (Roche
Diagnostics)

Multiplex targetspecific realtime PCR/in situ
hybridization/melt
analysis

4-6

> 16 bacteria, Candida and
Aspergillus fumigatus; Low
expandability

Yes, Semi
quantification

mecA

SepsiTest (Molzyme)

Universal PCR/
sequencing

8-10

> 345 bacteria and 13 fungi,
Highly expandable

Yes, No load
quantification

None

MinION (Oxford
Nanopore
Technologies)

Nanopore sequencing

4-6

Initial validation on
bacteria and viruses; Highly
expandable

Potentially
yes with load
quantification

Can be added in
future

U-dRHM

Digital PCR/
sequencing

<4

37 bacteria, Highly
expandable (bacteria, fungi
and viruses)

Yes, absolute
load
quantification

Can be added in
future

Septicyte Lab
(Immunexpress)

RT-qPCR to quantify
the host response of
4 RNA biomarkers;
machine learning

1-6

All pathogens

NA

LAMP technology

Loop mediated
isothermal
amplification

1

No integrated platform for
broad based detection (1
pathogen per sample)

Limited

1 resistance gene
per sample

Integrated
comprehensive droplet
digital detection
technology (IC 3D)
(Velox Biosystems)

DNAzyme-based
sensor droplet
microencapsulation
3D particle counter
system

1-4

No integrated platform for
broad based detection (1
pathogen per sample)

Limited

1 resistance gene
per sample

Manufacturer

Technique

Iridica Plex ID (Abbott Multiplex broad-range
Molecular)
PCR/ESI-MS

Polymicrobial Resistance
infection
markers

None

(Adapted from Sinha M et al; Emerging technologies for molecular diagnosis of sepsis. Clin Microbiol Rev. 31:e00089-17.)
Fig-2: The timeline of sepsis technologies and where they fall compared to the gold standard of blood culture

droplet digital detection” (IC-3D) (Velox Biosystems,
Irvine, CA) claims to selectively detect individual bacterial
species directly from small quantities of whole blood
within 1 to 4 h. In a one-step, culture- and amplificationfree process, the IC-3D method provides quantitative
bacterial detection with single-cell sensitivity.
Machine Learning Based Algorithms
Usually, the clinical decision support systems use limited
data from patient history to generate severity scores and
early warning signs using rule-based algorithms. However,
newer concepts go Beyond Rule-Based decision support
that employs the power of electronic medical records and
Machine Learning-Based Algorithms.
Continual advances in machine learning enables
improvements to the predictive accuracy and timeliness of
computerized clinical decision rules. A detailed discussion
on these methods are beyond the scope of this article.
A few of the interesting concepts that are capable of
predicting sepsis are targeted real-time early warning score

(TREWScore); modified early warning score (MEWS);
HeRO score employing Heart rate characteristics and
InSight that uses routinely available clinical data to predict
likelihood scores for user-specified outcomes.
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Molecular methods, including PCR, microarray, and nucleic acid sequencing, have taken a prominent place in the clinical laboratory.

04

Zika Basics And How To Protect Yourself
Dr. Monika Agarwal
Consultant Medical Microbiology,
Oncquest Laboratories Ltd.
How Zika Spreads
Zika virus spreads to people primarily through the bite of
an infected Aedes species mosquito (Ae. aegypti and Ae.
albopictus). The mosquitoes that spread Zika can bite at
day and night.
Zika virus can also spread
• During sex with a person who has Zika to his or her sex
partners.
• From a pregnant woman to her fetus during pregnancy
or around the time of birth.
• Through
blood
transfusion (likely
but not confirmed).
Zika Symptoms
Many people infected
with Zika won’t have
symptoms or
will only have mild
symptoms. The most
common symptoms are
fever, rash, headache,
joint pain, red eyes, and
muscle pain. Symptoms can
last for several days to a week. People usually don’t get sick
enough to go to the hospital, and they very rarely die of
Zika. Once a person has been infected with Zika, they are
likely to be protected from future infections.
Why Zika is Risky for Some People
Zika infection during pregnancy can microcephaly
and other birth defects. Microcephaly is a birth defect
in which a baby’s head is smaller than expected when
compared to babies of the same sex and age. There have
also been increased reports of Guillain-Barré syndrome,
an uncommon sickness of the nervous system, in areas
affected by Zika.
How to Prevent Zika
There is no vaccine to prevent Zika. The best way to
prevent diseases spread by mosquitoes is to protect
yourself and your family from mosquito bites and from
getting Zika through sex. Here’s how:

•
•
•
•
•
•
•
•
•
•
•

Wear long-sleeved shirts and long pants.
Stay in places with air conditioning and window and
door screens to keep mosquitoes outside.
Take steps to control mosquitoes inside and outside
your home.
Treat your clothing and gear with permethrin or buy
pre-treated items.
Use Environmental Protection Agency (EPA)registered insect repellents. Always follow the product
label instructions.
When used as directed, these insect repellents are
proven safe and effective even for pregnant and
breastfeeding women.
Do not use insect repellents on babies younger than 2
months old.
Mosquito netting can be used to cover babies younger
than 2 months old in carriers, strollers, or cribs to
protect them from mosquito bites.
Do not use products containing oil of lemon
eucalyptus or para-menthane-diol on children younger
than 3 years old.
Sleep under a mosquito bed net if air conditioned or
screened rooms are not available or if sleeping outdoors.
Prevent sexual transmission of Zika by using condoms
or not having sex.

What to Do if You Have Zika
There is no specific medicine to treat Zika. Treat the
symptoms:
• Get plenty of rest.
• Drink fluids to prevent dehydration.
• Take medicine such as acetaminophen to reduce fever
and pain.
• Do not take aspirin or other non-steroidal antiinflammatory drugs.
• If you are taking medicine for another medical
condition, talk to your healthcare provider before
taking additional medication.
To help prevent others from getting sick, strictly follow steps
to prevent mosquito bites during the first week of illness.

An increased risk of neurologic complications is associated with Zika virus infection in adults and children, including Guillain-Barré syndrome,
neuropathy and myelitis.
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Breast Cancer: Diagnosis
Breast cancer is the most commonly occurring cancer
in women and the second most common cancer overall.
There were over 2 million new cases in 2018. it develops
in breast cells. Typically, the cancer forms in either the
lobules or the ducts of the breast. Lobules are the glands
that produce milk, and ducts are the pathways that bring
the milk from the glands to the nipple. Cancer can also
occur in the fatty tissue or the fibrous connective tissue
within breast. Cancer can invade other healthy breast
tissue and can travel to the lymph nodes under the arms.

the cancer. If the cancer is HER2 positive, HER2targeted therapy is a recommended treatment option.
If the cancer is HER2 negative, HER2-targeted therapy
is not a treatment option and doctor will give other
options for treating the breast cancer.
Genomic tests to predict recurrence risk
These molecular tests can help estimate the risk of cancer
recurrence in the years after diagnosis. They can also
predict whether a treatment can reduce the risk of cancer
recurrence. This helps some patients avoid the possible
side effects of a treatment that is not likely to work well.
The tests described below are typically done on tissue
removed during surgery.

The following tests may be used to diagnose breast cancer
or for follow-up testing after a breast cancer has been
diagnosed.
Imaging & Laboratory tests
Imaging tests show pictures of the inside of the body. The
following imaging tests of the breast may be done to learn
more about a suspicious area found in the breast during
screening.
•

Diagnostic mammography.

•

Ultrasound.

•

MRI.

• Biopsy. A biopsy is the removal of a small amount of
tissue for examination under a microscope. Other tests
can suggest that cancer is present, but only a biopsy can
make a definite diagnosis
• ER and PR. Testing for ER and PR helps determine
both the patient’s risk of recurrence and the type
of treatment that is most likely to lower the risk of
recurrence. ER and PR are often measured for DCIS as
well. Generally, hormonal therapy works well for ERpositive and/or PR-positive cancers.
• HER2. The HER2 status helps determine whether
drugs that target the HER2 receptor might help treat

• Oncotype Dx™. This test evaluates 16 cancer-related
genes and 5 reference genes to estimate the risk of the
cancer coming back within 10 years after diagnosis. The
test is typically used for women with stage I or stage II
,ER-positive breast cancer who will receive hormonal
therapy. Results are mainly used to help make decisions
about whether chemotherapy should be added to a
person’s treatment with hormonal therapy. This test is
typically used for patients with breast cancer that has
not spread to the lymph nodes.
• MammaPrint™. This test uses information from 70
genes to predict the risk of the cancer coming back
for early-stage, low-risk breast cancer. It estimates the
risk of recurrence in early-stage breast cancer, but
it is not yet known if this test can predict whether
chemotherapy will work.
• PAM50 (Prosigna™). This test uses information
from 50 genes to predict if a cancer will metastasize.
• CanAssist- Breast. It integrates IHC data and clinical
parameters into a statistical algorithm which provides
CanAssist-Breast score that stratifies patients as “lowrisk” or “high-risk” for distant recurrence of over 5
years.
After diagnostic tests are completed,doctor will review all
of the results. If the diagnosis is cancer, these results also
help the doctor describe the cancer. This is called staging.
Depending on the stage of the cancer, additional imaging
tests may be recommended. If there are suspicious areas
found outside of the breast and nearby lymph nodes,
other parts of the body may need a biopsy to confirm the
diagnosis of cancer.

Breast cancer ranks as the number one cancer among Indian females with rate as high as 25.8 per 100,000 women and mortality of 12.7 per
100,000 women, according to health ministry
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Highlights 2018
CME and Conference
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CME
= CME at Apollo Hospital Bangalore
on Delayed Food Allergy
= Yashoda Hospital Somajiguda,
Hyderabad on role of NGS and
liquid biopsy in management of
metastatic NSLCC

=40 Laboratories =250 Collection Centres=1400 Service Associates
=4000 Tests = Strong Presence in South East Asia
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= Hematolymphoid
Mangalore

Malignancies,

= Scientific Session IDA Mumbai
Chapter on Era of IT in Dietetics
Practice - New Horizon
= Bone Marrow Pathology, Vadodara
on General Approach to Bone
Marrow Examination
= 5th Midterm CME of Pediatric
Hematology, Bhubaneshwar on
Paediatric oncology
= Annual State Conference West
Bengal Cytology Society, Kolkata
East Zone
= KISAR 2018 Bangalore on Innovate
Integrate Motivate
= ENDOVISION 2018, Bangalore on
Safe Practices and advances in
Endoscopy
Event
Health Summit: Women first
- Addressing Health & Safety
Challenge, New Delhi
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“Complete Pathological Solution Expert”
Quiz:
Q: Clinical utility of Lung Cancer LBx
panel + PDL-1 ?
A: Immunotherapy and target therapy
selection in lung cancer patients
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Molecular Biology
4 Oncology
4 Infection
FISH
Cytogenetic
Surgical Pathology
IHC
Flowcytometry

Q: Toxoplasmosis is cause by?
A: Protozoan Parasite Toxoplasma Gondii

=
=
=
=
=
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