
Utility of Syndromic
Molecular Panels for 
Infectious Disease 
Testing

Ted E. Schutzbank, PhD, 
D(ABMM)

Laboratory Director

Quantigen LLC



Syndromic 
Infectious 
Disease Panels

• Detection of organisms specific to distinct 
syndromes

• Respiratory infections
• Gastrointestinal infections
• CNS disease
• Sepsis
• Urinary tract infections (UTI)
• Women’s health
• Sexually transmitted infections (STI)

• Test panels are not restricted to a specific 
organism type

• Bacteria
• Viruses
• Fungi
• Parasites



Syndromic ID 
panels – Major 
Advantages

• Increased diagnostic yield to multiple 
targets from a single available sample

• Conserve and optimize analysis of rare and 
difficult samples (e.g. CSF)

• Simplify ordering algorithm
• Streamline workflow in the laboratory 

while reducing hands-on time
• Consolidation of multiple flows into a single 

method
• reduces turn-around time and 

labor/reagent/supply costs

• Savings compared to testing for organisms 
in individual assays

• Standardization of testing

Adapted from E. Palavecino, AACC Clin Lab News, April 1, 2015



Syndromic ID 
Panels –
Historical
Challenges

• False positive results due to cross 
reactivity or non-specific amplification 
caused by multiple primers/targets in the 
reaction

• False negative results due to preferential 
amplification of one target over another

• Added cost of testing for inappropriate 
target organisms

• High cost of commercial kits and 
instruments

Adapted from E. Palavecino, AACC Clin Lab News, April 1, 2015



Commercially 
Available 

Syndromic 
tests

Respiratory 
Disease

Ramanan et al, Clinical Microbiology Reviews, 31: 1 – 28, 2018)



Respiratory 
Syndromic Testing 

in the ED –
Outcomes Study

Arch Pathol Lab Med 139, 636-641, 2015



Respiratory 
Syndromic 

Testing in the 
ED –

Outcomes 
Study

• Mean time to the test result was shorter (6.4 
hours versus 18.6 hours)

• The percentage of patients having a diagnostic 
test result in the emergency department was 
greater (51.6% versus 13.4%)

• There was no difference in whether antibiotics 
were prescribed, but the duration of antibiotic 
use was shorter

• dependent on receiving test results within 4 hours

• If the test result was positive, the inpatient 
length of stay (P = .03) and the time in isolation 
(P = .03) were decreased

• Overall conclusion: Use of panel based
respiratory PCR testing in the ED decreases the 
duration of antibiotic use, the length of 
inpatient stay, and the time in isolation.



Commercially 
Available 

Syndromic 
Panels

GI Infections

Ramanan et al, Clinical Microbiology Reviews, 31: 1 – 28, 2018)



Current 
Commercially 

Available 
Syndromic 

Panels
GI Infections 

cont.

BD MAX™ ENTERIC 
BACTERIAL PANEL

Salmonella spp.

Shigella spp./EIEC,

Campylobacter spp. (jejuni 
and coli)

Shiga toxin-producing 
organisms (STEC, Shigella 

dysenteriae)

BD MAX™ EXTENDED 
ENTERIC BACTERIAL 

PANEL

Yersinia enterocolitica

Enterotoxigenic E. coli 
(ETEC)

Plesiomonas shigelloides

Vibrio(V. vulnuficus/ V. 
parahaemolyticus/V. 

cholerae)

BD MAX™ Enteric 
Parasite Panel 

Giardia lamblia

Cryptosporidium spp. (C. 
parvum and C. hominis)

Entamoeba histolytica

BD MAX™ ENTERIC 
VIRAL PANEL

Norovirus

Rotavirus

Adenovirus (40/41)

Sapovirus 

Human Astrovirus



Panel Based 
Gastrointestinal 

PCR Testing: 
Clinical 

Outcomes

Clinical Infectious Diseases, 
ciy357, https://doi.org/10.1093/cid/ciy357

https://doi.org/10.1093/cid/ciy357


Improved Detection by Gastrointestinal Syndromic Panel PCR Compared to 
Conventional Testing

Cybulski et al



Cybulski et al 
Study Results

• A total of 1887 consecutive fecal specimens were tested in parallel 
by Gastrointestinal Panel PCR (GIPCR) and stool culture.

• GIPCR detected pathogens in 35.3% of specimens, compared to 
6.0% for culture

• GIPCR allowed increased recognition of coinfections

• Median time from collection to result was 18 hours for GIPCR and 
47 hours for culture

• Median time from collection to initiation of antimicrobial therapy 
was 22 hours for GIPCR and 72 hours for culture.

• Patients diagnosed by GIPCR were more likely to receive targeted 
rather than empirical therapy, compared to those diagnosed by 
culture (P = .0148)

• Positive Shiga-like toxin-producing E. coli results were reported 47 
hours faster with GIPCR and facilitated discontinuation of empirical 
antimicrobials



PCR Panels -
Blood Culture 
Applications

Ramanan et al, Clinical Microbiology Reviews, 31: 1 – 28, 2018)



PCR Panels -
Blood Culture 

Patient 
Outcomes



Mortality outcomes with 
molecular rapid diagnostic 

testing (mRDT) versus 
conventional testing in 
bloodstream infection

Odds ratios (ORs) were determined with
the Mantel-Haenszel random-effects method.

Abbreviations:
ASP, antimicrobial stewardship program

CI, confidence interval.

Timbrook et al, CID 2017:64, 15-23



Advantages and 
Disadvantages 
Current 
Commercially 
Marketed 
Testing 
Platforms/Tests

• Advantages
• Standardized systems needing minimal effort to 

set up
• Established test performance characteristics
• Rapid turn-around time
• Simple to use “sample to answer” format
• Moderate complexity

• Disadvantages
• High cost per patient test
• Locked into target organisms selected by the 

manufacturer
• Appropriateness of target organisms chosen by 

the manufacturer
• Scalability



Why Custom 
Syndromic 
Arrays?

• Flexibility
• You test for only those molecular targets that are 

appropriate for your laboratory

• Higher throughput
• Multiple patient samples can be tested per array

• Sample number depends on number of molecular 
targets on the array

• Lower per patient cost per test



Why Custom 
Syndromic 
Arrays?



BV  Open Array 
Panel Target 
Organisms

Pathogenic Commensal lactobacilli

Atopobium vaginae Lactobacillus crispatus

BVAB2* Lactobacillus gasseri

Gardnerella vaginalis Lactobacillus iners Lactobacillus iners

Megasphaera 1 Lactobacillus jensenii Lactobacillus jensenii

Megasphaera 2 Lactobacillus jensenii

Mobiluncus curtisii

Mobiluncus mulieris

Mycoplasma hominis

Prevotella bivia

Ureaplasma urealyticum

*Bacterial Vaginosis–Associated Bacterium type 2

Jarvis et al.



BV  Open Array 
Panel Target 
Organisms

Jarvis et al.



Example of a 
Custom Panel: 
Women’s 
Health Testing



“Thermo Fisher Scientific and its affiliates are not endorsing, 
recommending, or promoting any use or application of Thermo 
Fisher Scientific products presented by third parties during this 
seminar. Information and materials presented or provided by 
third parties are provided as-is and without warranty of any 
kind, including regarding intellectual property rights and 
reported results. Parties presenting images, text and material 
represent they have the rights to do so. “
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Development+and+Validation+of+a+Semiquantitative,+Multitarget+PCR+Assay+for+Diagnosis+of+Bacterial+Vaginosis
https://www.ncbi.nlm.nih.gov/pubmed/22719852
https://www.ncbi.nlm.nih.gov/pubmed/25148517
https://www.ncbi.nlm.nih.gov/pubmed/?term=the+vaginal+microbiome:+rethinking
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The world leader in serving science
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Associate Director, Clinical R&D, Genetic Sciences Division

Microfluidics qPCR Solution for Respiratory Pathogen Detection

Nov 7th, 2018

Webinar: The Impact of Flexible Panel-Based Solutions for Pathogen Detection
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Applied Biosystems - Microbial Detection Solutions

End to end solution approach for supporting pathogen testing

INSTRUMENTATION
Combining flexible throughput 
capabilities with a streamlined 

workflow

PLATFORM
Form factors to suit different 
sample number, target 
number and throughput 
needs

CONSUMABLES
Supporting workflow 
reagents including 
controls, sample prep, 
master mixes

COVERAGE
Allows to select clinical 

research studies and 
population demographics 
relevant genomic targets

SERVICE & 
SUPPORT
Instrument OQ/IQ/PV, 
training and support your 
analytical validation

For Research Use Only. Not for use in diagnostic procedures.
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Vaginal Microbiota

Collection of 34 Pathogens 
(24 Bacteria, 7 Fungi, 1 
Protozoa, 2 Virus)
www.thermofisher.com/vm

Urinary Tract Microbiota

Collection of 17 Pathogens 
(16 Bacteria, 1 Fungi)
www.thermofisher.com/utm

Uro-Genital Pathogen Detection Solutions on Nanofluidics

The traditional tools (i.e. culture) in these areas are inadequate, providing an opportunity for molecular solutions to 

address current pain points

Current solution 

includes optimized 

protocols for sample 

prep and qPCR 

workflows as well as 

synthetic controls 

and master mix.

For Research Use Only. Not for use in diagnostic procedures.
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Building a Throughput Continuum for Customizable Pathogen Detection

Sample Tested

T
a
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 T

e
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d

10 20 40

10

50

200

24-48 Targets

6-16 Samples

18-56 Targets

20-48 Samples

Microfluidics

TaqMan® Array Card 

Nanofluidics

TaqMan® OpenArray

33 nl rx volume1 ul rx volume

• Pre-spotted 

Arrays

• High-throughput

• Customization

18-56 Targets

192 Samples

For Research Use Only. Not for use in diagnostic procedures.
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TAC has over 50 peer reviewed publications on microbial detection 

covering clinical research and epidemiological studies

Performance Proficiency
High Sensitivity and Specificity

Cost Effectiveness
Aligned to acceptable payment by users

Ease of Use
Fast and easy setup in a closed system

Coverage Flexibility
Choice of target aligned to need

Flexible Microfluidic Solution

For Research Use Only. Not for use in diagnostic procedures.
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Groundbreaking ANISA Study Using Microfluidic Card (Saha et al, 2018) 

Bill & Melinda Gates 

Foundation funded study 

published in Lancet 

investigates incidence of 

community-acquired infections 

caused by specific organisms 

among neonates in 3rd world 

countries. More than half a 

million neonatal deaths per 

year results from possible 

serious bacterial infections 

(pSBIs) which is investigated 

in this study using blood 

cultures and TAC platform

Lancet 2018 v392: p145–59

For Research Use Only. Not for use in diagnostic procedures.
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Microfluidic Card Workflow

For Research Use Only. Not for use in diagnostic procedures.

Ease of use enabled through a close system
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Flu Common 
Symptoms

Targeted Species for Respiratory Tract Microbiota (RTM)

3rd Leading Cause 
of Mortality

The Leading 
Cause of 

Pediatric Hospital 
Admissions

A Primary Danger 
for the Immuno-
compromised

Multiple 
Pathogens 

Overlapping 
Symptoms 

28 viral targets
Adenovirus

Bocavirus
Coronavirus 229E

Coronavirus HKU1
Coronavirus NL63
Coronavirus OC43

Enterovirus
HHV3 (Varicella Zoster Virus)

HHV4 (Epstein-Barr Virus)
HHV5 (Cytomegalovirus)

Human Herpesvirus 6 

Human Metapneumovirus
Influenza A H1-2009

Influenza A H3
Influenza A pan

Influenza-B
Measles

MERS_CoV

Mumps

Parainfluenza virus 1

Parainfluenza virus 2

Parainfluenza virus 3
Parainfluenza virus 4

Parechovirus

Respiratory Syncytial Virus A
Respiratory Syncytial Virus B

Rhinovirus
SARS_CoV

12 Bacterial Targets
Bordetella (PAN)

Bordetella holmesii

Bordetella pertussis

Chlamydophila pneumoniae

Coxiella burnetii

Haemophilus Influenzae

Klebsiella pneumoniae

Legionella pneumoniae

Moraxella catarrhalis

Mycoplasma pneumoniae

Streptococcus pneumoniae

Staphylococcus aureus

3 Controls
IC Bacillus Atropheus

IC Rnase P

IC Xeno

1 Fungal Target
Pneumocystis jiroveci

For Research Use Only. Not for use in diagnostic procedures.



54

Example of Microfluidic Card Layout

Adenovirus 1of2 1

Adenovirus 2of2 2

Bocavirus 3

HHV3 (VZV) 4

HHV4 (EBV) 5

HHV5 (CMV) 6

HHV6 7

Influenza A virus (pan) 8

Influenza A H1 9

Influenza A H3 10

IC 18S rRNA 11

Influenza_B 12

hPIV1 13

hPIV2 14

hPIV3 15

hPIV4 16

RSVA 17

RSVB 18

hMPV 19

Measles 20

Coronavirus_229E 21

Coronavirus_HKU1 22

Coronavirus_NL63 23

Coronavirus_OC43 24

25 Mumps

26 MERS_CoV

27 SARS_CoV

28 Enterovirus (pan) 

29 Enterovirus_D68

30 Rhinovirus 1of2

31 Rhinovirus 2of2

32 Parechovirus 

33 IC Xeno

34 Bordetella (pan)

35 B_holmesii

36 B_pertussis

37 C_burnetii

38 C_pneumoniae

39 H_influenzae

40 K_ pneumoniae

41 L_pneumophila

42 M_catarrhalis

43 M_pneumoniae

44 S_aureus

45 S_pneumoniae

46 P_jirovecii

47 IC B_atropheus

48 IC RNase P

Available for early access

For Research Use Only. Not for use in diagnostic procedures.

Xeno RNA can be used as 

a process control

Bacillus atropheus can be 

used as an end to end 

workflow control



55

1 card  x 6 per day

Reporting Run real-time PCRAnalysis

Sample prep RT & Sample ProcessingSample type: NT swabs

Sample-to-Answer Workflow for RTM

Thermo Scientific™ KingFisher™ Flex system 

with Applied Biosystems™ MagMAX kits

Applied Biosystems™ ProFlex™ 96-well PCR 

System for RT

1.5 

hr

Service and support 

available throughout 

the entire process

Total Turnaround Time

5.5 Hours / Run

Up to 6 

runs 

per day

Respiratory Pathogen Detection Assays

1

hr

<2

Hrs

Data Analysis 

In-house LIMS or CLS 

For Research Use Only. Not for use in diagnostic procedures.
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Analytical Sensitivity for RTM Assays Using Synthetic Template on TAC
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RSV_B

Assays	 R
2

Slope

PCR	

Efficiency	

Adenovirus_pan_1 0.9993 -3.37 98.1%

Adenovirus_pan_2 0.9996 -3.30 100.8%

Bocavirus	 0.9997 -3.36 98.4%

Bordetella_holm 0.9997 -3.29 101.3%

Bordetella_pan 0.9998 -3.35 99.0%

Bordetella_pert 1.0000 -3.33 99.6%

Chlamyd_pneumoniae 1.0000 -3.34 99.3%

Coronavirus_229E 0.9999 -3.35 98.8%

Coronavirus_HKU1 0.9999 -3.44 95.2%

Coronavirus_NL63 0.9997 -3.42 96.2%

Coronavirus_OC43 0.9999 -3.40 97.0%

Coxiella_burneti 0.9993 -3.39 97.3%

Cytomegalovirus 0.9999 -3.35 98.9%

Enterovirus_D68 0.9997 -3.37 98.1%

Enterovirus_pan 0.9999 -3.35 98.9%

Epstein-Barr 0.9993 -3.34 99.3%

Flu_A_H1_2009	 0.9991 -3.39 97.1%

Flu_A_H3	 0.9997 -3.34 99.4%

Flu_A_pan 0.9999 -3.39 97.4%

Flu_B 0.9998 -3.25 103.1%

Haemophilus	Influenzae 0.9996 -3.41 96.4%

HHV-6 0.9999 -3.43 95.7%

hMPV 0.9994 -3.33 99.5%

Legionella_pneumoniae 0.9997 -3.32 100.0%

M_catarrhalis 0.9999 -3.41 96.5%

Measles 0.9989 -3.41 96.3%

MERS-CoV 0.9987 -3.39 97.3%

Mumps 0.9999 -3.31 100.6%

Mycoplas_pneumoniae 0.9988 -3.33 99.7%

Parainfluenza_1 1.0000 -3.31 100.4%

Parainfluenza_2 1.0000 -3.34 99.4%

Parainfluenza_3 0.9994 -3.35 99.0%

Parainfluenza_4 0.9999 -3.24 103.7%

Parechovirus 0.9998 -3.25 102.9%

Pneumocystis	jirovecii 0.9998 -3.35 99.0%

Rhinovirus_A 0.9998 -3.30 100.8%

Rhinovirus_B_C 0.9996 -3.29 101.5%

RSV_A 0.9999 -3.35 98.8%

RSV_B 0.9994 -3.42 96.1%

SARS 0.9999 -3.37 98.1%

Staphylococcus	aureus 0.9993 -3.34 99.4%

Strep_pneumoniae 1.0000 -3.35 98.7%

VZV 0.9996 -3.35 98.9%

• Serial dilution was done w/ synthetic control

• Similar results were obtained from Synthetic 

RNA and ATCC gDNA / gRNA controls

For Research Use Only. Not for use in diagnostic procedures.
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RTM Assay Specificity with ATCC gDNA and gRNA Controls

Assays/Controls
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Adenovirus_pan_1 21.8 20.4

Adenovirus_pan_2 20.7 21.0

Bordetella_pan 23.9 22.7 22.4

B_holmesii 22.6

B_pertussis 22.6

C_pneumoniae 22.3 20.2

Coronavirus_229E 22.6

Coronavirus_OC43 21.7

HHV5_CMV 20.1

Enterovirus_D68 23.6 23.6

Enterovirus_pan	 28.4

H_influenzae 19.7

Influenza_A_H1	 23.2

Influenza_A_pan 20.7 22.6

Influenza_B 21.6

K_	pneumoniae 20.1

L_pneumophila 20.8

Measles	 21.6

M_catarrhalis 20.9

Mumps	 23.0

M_pneumoniae 20.7

PIV_1	 22.0

PIV_2	 22.1

PIV_3	 21.4

PIV_4	 20.4

RSVA	 20.0

RSVB 28.5 21.8

Rhinovirus_pan_1 25.5

S_aureus 20.1

S_pneumoniae 19.0

HHV3_VZV 20.7

For Research Use Only. Not for use in diagnostic procedures.

No significant off-target or cross-species activity was observed. 
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• Applied Biosystems offers an end to end solution for 

supporting pathogen testing 

• We currently offer microbial detection solutions for uro-genital 

pathogens on nanofluidics platform 

• Microbial detection solutions for respiratory tract microbiota on 

microfluidics platform allows customization of both the size 

and content of the panel.

• The RTM panel demonstrates high sensitivity and specificity

• Our solution offers a simple workflow, fast turnaround time 

and high throughput with flexible sample/target combinations.

Summary

Nanofluidics platform 

Microfluidics platform

For Research Use Only. Not for use in diagnostic procedures.
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