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|-CLICKER WARMUP

Where does Wisconsin rank in State Public Health Budget
(2016-2017 fiscal data) per capita?

A. Top 25%
B. 50th percentile to 75th percentile
C. 25th percentile to 50th percentile

D. Bottom 25%



A Funding Crisis
for Public Health

THOdaYd INSSI

and Safety:

STATE-BY-STATE PUBLIC
HEALTH FUNDING AND
KEY HEALTH FACTS

Introduction

A healthy United States is a strong United States. A prepared
nation is a safe nation. But persistent underfunding of the

country’s public health system has left the nation vulnerable.
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DATA SUMMARY

® Range $5.74 per capita to $135.37 per capita
Mean $35.65 per capita

Wisconsin is 40th at $14.47 per capita

tfah.org/reports



DATA SUMMARY

® Range $5.74 per capita to $135.37 per capita
Mean $35.65 per capita

Wisconsin is 40th at $14.47 per capita

Top Five |
Big (fourteen) Ten
DC
Alaska lowa $68.69 lllinois $25.76

Hawaii Minnesota $63.96 = Michigan $12.83
New York Nebraska $45.11 Pennsylvania $12.63
lowa Maryland $40.55 Indiana $12.57
New Jersey $25.96 Ohio $12.38

tfah.org/reports o



Non-ulcerative Sexually-transmitted Disease
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ITahle 10

Top 25 Tests by Volume al Five Referral Hospilals

Rank

AKLH, Mairobi

CA, Banpalore

LICH, Thadan

UMM, Knala Lumpar

Denver Hesalih

I
2

CEBC
Urinakysis

Urea, alactrolyies

stool microscopy

Glucosa

-raactine protean

Malarial parasites

Stood Helicobactar pylari
antigan

Liver function

Liring microscopy

Surgicals®
Crossmatch
Malana antigan
HbA,,

Lipid profile
HIY

Thyroid functicn
ESR

I'sH

Unit packed RECs
Pregnancy
Laytobogy
Calcium

Blood cultura
=yphilis

CBC?
Glucose

Creahnine

TsH

Thyroid function
Henmal Tunchion
Urinalysis
Potassiunm

Liver function
Platelaet count

Lrine cultura
Lipid profila
LA

Hb'f:l'“:
Vitamin B,,
Hemaglobin
Sodium
Vitarnin O
oo groLp
Calciurm
Coagulation profile
LBL walh ESR
Elood culture
Electrolytas
AL

CHLC

Electrolytes, urea, and
creatinineg

Glucosa

Lrinalysis

LHL
Ranal function

Liver Tunchon
Blood glucoss

Blood group and crossmatch Magnasium sanim

Livar funchaon

Lipid profile

Elood film fior malaria
parasite

Uring microscopy

AFE studies

PTANR

Other microscopy
suroicals

Hb alectrophorasis

Cytology
swphilis

Blood cultura
ESR

HIW

Elood group
HCW

atool mecroscopy

Fhos ;ﬂ'“]ﬂlﬁ.

Lipadd pratibe
FTAMNR
APTT

Urinalysis
HbA, ..

Blood group
Calcium, phosphons
Blood cultura®
HE=sAg

HIV combo

HLW

Creactive protsin
CEME

E=aH

Thyroid function
Syphilis

| CHperiin

Uric acid ssrim
Lactate

Unna culbura

LCBL
Basic metabolic panel®

GluGose

Urinalkysis
Chlamydia detaction
Hb,

Phosphorus
hMagnasium

FT/INR

Comprehensie matabolic
panel®

TSH

Liver function

Lipid panal’

FTT

Troponin-|

Linne culture

Blood group

L actate

antibody screen

Drugs of abuse screen, uring

Cytology
Svphihs
Surgicals
Blood culture
Hreqnancy

Am. J. Clin. Pathol. 151: 446-451; 2019




ITable 10

Top 25 Tests by Volume al Five Referral Hospilals

Rank

AKLH, Mairobi

CA, Banpalore

UCH, Thadan

UMM, Kuala Lummpar

Denver Health

Dhenver Health
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Pregnancy
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Blood culture
Syphilis

CBC?
Glucose
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TsH

Thyroid function
Renal function
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Potassium

Liver function
Platelet count

Lrine culture
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POV

Hb'ﬁ'“:
Vitamin B,,
Hermoglotin
Sodium
Vitarnin O
Blood group
Calcium
Coagulation profile
CBC with ESR
Elood culture
Electrolytas
ALT

CRC

Electrolytes, urea, and
craatinine

Glucose

Lrinalysis

CBC
Ranal function

Liver function
Blood glucoss

Blood group and crossmatch Magnasium sanim

Liviar function

Lipid profile

Blood filmn for malaria
parasite

Uring microscopy

AFB studies

PTAMR

Other microscopy
Surgicals

Hb alectrophorasis
Cytology

Syphilis

Blood cultura
ESR

HIV

Elood group

HCW

Stool microscopy
HEsAg

HbA,.
Phasphons

Lipid profike
FTANR
APTT

Urinalysis
HbA, .

Elood group
Calcium, phosphons
Blood cultura®
HEsAg

HIV combo

HCV

Creactive protsin
CKME

ESR

Thyroid function
Syphilis

Troponin

Uric acid ssrim
Lactate

Urine culture

CBC
Basic metabalic panel”

Glucose

Urinalkysis
Chlamydia detaction
Hh.ﬁ.m

Phosphorus
Magnasium

FT/IMR

Comprehensie matabolic
panal®

TSH

Liveer function

Lipid panel’

PTT

Troponin-|

Lirine culture

Elood group

Lactate

Antibody screen

Drugs of abuse screen, urine

Cytology

Syphilis

Surgicals

Blood culture

Pragnancy

Am. J. Clin. Pathol. 151: 446-451; 2019
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|-CLICKER REAL QUESTION 1

Does your laboratory perform routine screening for
Chlamydia trachomatis and Neisseria gonorrhoeae?

A. Yes, we use a Roche system.

B. Yes, we use a Cepheid system.

C. Yes, we use a Becton Dickinson system.
D. Yes, we use a Hologic system.

E. No / hey, you did not mention our system.

14



EXTRA-UROGENITAL SCREENING

Detection Rate (%
Gender Source n (%0)
C. trachomatis N. gonorrhoeae
Pharynx 167 1.2 1.8
Female
Rectum 51 3.9 2.0
Pharynx 3910 1.0 3.8
Male
Rectum 1864 7.0 7.0

Courtesy of K. Munson, Ph.D.




EXTRA-UROGENITAL SCREENING

Diagnnstic Considerations for The following screening tests should be performed at least
Acute Proctitis ;J.nmml]]..r for !-'.L‘J-[ll‘:l“}? active MSM, in-:]uding those with

HIV infection.

s . P o ol ' . ;. s 5 o] e d & il ; ;
Persons who present with symptoms of acute proctitis « HIV serology, if HIV status is unknown or negative and

should be examined h‘}' anoscopy. A Gram-stained smear of the patient himself or his sex }'.r.irmq:rﬂs} has had more than

Ay '.'I['lﬂl'l_"l_'[:l] E}[lll'.‘].'![r_" from ANOQSCOPIC Or .'!I'l'.'ll ERAMINAL N ONe S6% [}:“.1 ner since mMost recent '['|"|'1|r?' test.

should be examined for polymorphonuclear leukocytes. All
persons should be evaluated for HSV (by PCR or culture),
N gﬁﬂﬁrr.lfmmf (NAAT or culture), € trachomatis (NAAT),
and T pallidum (Darklield if available and serologic testing)
(see pathogen-specific sections). If the C. trachomatis test

:'i}f}ﬂlilis .L:i:m|ug}f to establish whether Persons with reactive
tests have untreated syphilis, have partially treated syphilis,
are manifesting a slow serologic response to appropriate
prior therapy, or are serofast,

» A test for urethral infection’ with NV gmmrrilam'.f' and

is positive on a rectal swab, a molecular test PCR for LGV ] :
- o : o F 14 . . erachomatis in men who have had insertive intercourse®
should be performed, if available, to confirm an LGV diagnosis - ) ) . _ ’
(see LGV) (394) during the preceding year (testing of the urine using
NAATT is the preferred approach).
A test for rectal infection™ with N. gonerrhoeae and
. trachematis in men who have had receptive anal
: b
intercourse? during the preceding year (NAAT of a rectal
specimen is the |ﬁfr3fr:1'1'u:d approach).

* A test for phnr}-'ugml i]]ﬁ*{:li{}]]l with V. g_‘fﬂ:;!ﬂfff;ﬁ:'w in

men who have had receptive oral intercourse” during the
preceding year (NAAT of a pharyngeal specimen is the
preferred approach). Testing for C. trachomatis pharyngeal
infection is not recommended.







|-CLICKER REAL QUESTION 2

Does your laboratory perform extra-urogenital screening
for Chlamydia trachomatis and Neisseria gonorrhoeae?

A. Yes, we do.
B. Yes, and it took a bit of work.
C. No, we do not.

D. No, but maybe we should.

RS



|-CLICKER REAL QUESTION 2A

If you answered “no” to the previous question, please
select the response that best summarizes the reasoning.

A. No demand from stakeholders
B. Too costly
C. The assay we run does not allow us to offer this testing.

D. Is it time for morning break yet?

19



Table 1

Commercial molecular diagnostic testing options available in the United States and deared by the Food and Drug Administration (FDA) for Neisseria
gonorrhoeae, Chlamydia trachomatis, and Trichomonas vaginalis

General Format Method

DNA amplification Polymerase

chain

reaction

Distributor

Abbott Molecular
Incorporated

BD Diagnostic
Systems

Cepheid

Roche Diagnostics
Corporation

Roche Maolecular
Systems,
Incorporated

Roche Molecular
Systems,
Incorporated

Assa

Abbott RealTime CT/NG®
(Abbott m2000
platform)

ED MAX CT/GCTV
assay (BD MAX
platform)

Xpert CT/NG®
(GeneXpert
Instrument
platform)

AMPLICOR CT/NG®
Test

cobas CT/NG® 2.0 Test

(cobas 4800 platform)

cobas CT/NG® (cobas
6B00/8800 platform)

FDA-Cleared Indications

Endocervical swab
Vaginal swab
Urethral swab
Patient-collected vaginal swab
Fermale urine
Male urine
Endocervical swab
Patient-collected vaginal swab
Female urine
Male urine
Endocervical swab
Patient-collected vaginal
swab
Fernale urine
Male urine
Endocervical swab
Urethral swab
Male urine

Endocervical swab

Vaginal swab

PreservCyt collection
Patient-collected vaginal swab
Female urine

Male urine

Endocervical swab

Vaginal swab

PreservCyt collection
Patient-collected vaginal swab
Female urine

Male urine

Physician Assist. Clin. In Press

Notes

Symptomatic or asymptomatic
patients (with exception of

endocervical and urethral swabs

only indicated on symptomatic
patients)

Symptomatic or asymptomatic
patients

symptomatic or asymptomatic
patients

Symptomatic or asymptomatic
patients (with exception of
urethral swab only indicated
on symptomatic patients)

Symptomatic or asymptomatic
patients

Symptomatic or asymptomatic
patients




Table 1

Commercial molecular diagnostic testing options available in the United States and deared by the Food and Drug Administration (FDA) for Neisseria
gonorrhoeae, Chlamydia trachomatis, and Trichomonas vaginalis

General Format Method Distributor

Assay

FDA-Cleared Indications Motes

Strand
displacement
amplification

Becton, Dickinson
and Company

Becton, Dickinson
and Company

Becton, Dickinson
and Company

BED ProbeTec
N gonorrhoeae (GC)
Q* Amplified DNA
Assay (BD Viper or
Viper LT platforms)

BD ProbeTec
C trachomatis (CT) QF
Amplified DNA Assay
(BD Viper or Viper LT
platforms)

BD ProbeTec ET
C trachomatis and N
gonorrhoeae®
Amplified DNA Assays
(BED ProbeTec ET or
Viper platforms)

Endocervical swab

Urethral swab

PreservCyt, SurePath collection

Patient-collected vaginal swab

Female urine

Male urine

Endocervical swab

Urethral swab

PreservCyt, SurePath
collection

Patient-collected vaginal
swab

Female urine

Male urine

Endocervical swab

Urethral swab

Fermale urine

Male urine

Symptomatic or asymptomatic
patients

Symptomatic or asymptomatic
patients

symptomatic or asymptomatic
patients

Physician Assist. Clin. In Press




Table 1

Commercial molecular diagnostic testing options available in the United States and deared by the Food and Drug Administration (FDA) for Neisseria
gonorrhoeae, Chlamydia trachomatis, and Trichomonas vaginalis

General Format Method Distributor

Assay

FDA-Cleared Indications

Notes

RNA
amplification

Transcription-
medicated
amplification

Hologic,
Incorporated

Hologic,
Incorporated

Hologic,
Incorporated

Hologic,
Incorporated

Aptima Combo 2 Assay®
(Panther platform)

Aptima Combo 2 Assay”
(Tigris or
semiautomated
platfarm)

Aptima N gonorrhoeae
Assay (Tigris or
semiautomated
platform)

Aptima C trachomatis
Assay (Tigris or
semiautomated
platform)

Endocervical swab

Vaginal swab

Urethral swab

PreservCyt collection
Patient-collected vaginal swab
Female urine

Male urine

Endocervical swab

Vaginal swab

Urethral swab

PreservCyt collection
Patient-collected vaginal swab
Female urine

Male urine

Endocervical swab

Vaginal swab

Urethral swab

PreservCyt collection
Patient-collected vaginal swab
Female urine

Male urine

Endocervical swab

Vaginal swab

Urethral swab

PreservCyt collection
Patient-collected vaginal swab
Female urine

Male urine

Physician Assist. Clin. In Press

Symptomatic or asymptomatic
patients

Symptomatic or asymptomatic
patients (with exception of
patient-collected vaginal
swab only indicated on
asymptomatic patients)

Symptomatic or asymptomatic
patients (with exception of
patient-collected vaginal
swab only indicated on
asymptomatic patients; with
exception of urethral swab
only indicated on symptomatic
patients)

Symptomatic or asymptomatic
patients (with exception of
patient-collected vaginal swab
only indicated on
asymptomatic patients)







|-CLICKER REAL QUESTION 3

Which of the following is your laboratory’s primary means of
assessing (female) specimens for Trichomonas vaginalis?

A.

=3

Wet mount

Antigen assays (such as OSOM)

. Hybridization assays (such as BD Affirm VP Ill)
. Nucleic acid amplification

. We really do a combination of these methods.

24



OTHER T. vaginalis DETECTION

Performance Indices (%)

Modality
Sensitivity | Specificity | Reference
_ 48.1 99.8 1
Wet mount microscopy
47.1 100.0 2
_ _ 78-84 99-100 3
Antigen detection

35.1 99.9 4
Nucleic acid hybridization 63.4 99.9 5

1J. Clin. Microbiol. 46: 3368-3374; 2008
°Diagn. Microbiol. Infect. Dis. 68: 66-72; 2010
3Sex. Transm. Infect. 86: 514-519; 2010
4]. Clin. Microbiol. 54: 500-501; 2016
°J. Clin. Microbiol. 49: 866-869; 2011
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T. vaginalis ANTIGEN DETECTION

L ow-prevalence

6.4% C. trachomatis 11.2% C. trachomatis
0.6% N. gonorrhoeae 6.1% N. gonorrhoeae
4.0% T. vaginalis molecular  21.4% T. vaginalis molecular

35.1% antigen sensitivity
99.9% specificity
kappa 0.502

@ Similar symptomatic rate in false-negative antigen
patients as true-positive antigen patients (P =2 0.17)

J. Clin. Microbiol. 54: 500-501; 2016 -



TESTING OF MALES

Number of specimens Sensitivity Specificity Predictive value (9%)

Diagnostic method and  True False False True
specimen positive  positive negative negative % 95% Gl %o 95% CI Positive  Negative

Imfected patient status algorithm
Cullure 12 0 0 286 100 69.9-100 100 983100 100 100
PCH - Urethral swab 11 13 1 213 91./ 59.8-99.6 95.5 922-975 458 99.6
PCH - Urine 11 4 1 217 91./ 59.8-99.6 96.9 93.9-98.5 5.0 99.6
ATV - Urathral swab 11 35 1 248 91./ 59.8-99.6 86.7 B2.1-90.3 225 99.6

ATV - Urine 11 23 1 2b3 g91./ 29.8-096 91.9 88.0-04.7 32.1 949 6
Mualecukar resolved algorithm

Lt 12 0 A b 86 1eZ-448 100 BEZ-100 100 89.4
FEH - Urathral swab ) 0 19 asth 4.8 88698 100 HEZ2-100 100 931
FLH - Urine 20 0 e b are 323634 100  BEZ-100 100 92.0
ATV - Urethral swab 40 9 Fs rLty o  H26-09.7 960 93.2-88.3 1./ 9497
ATV - Urine 4 4 " dad (3.8 afl./-85.b 98.4 95.8-8995 8.6 9.8

Am. J. Obstet. Gynecol. 200: 188.e1-188.e7; 2009 (adapted)



Table 1

Commercial molecular diagnostic testing options available in the United States and deared by the Food and Drug Administration (FDA) for Neisseria
gonorrhoeae, Chlamydia trachomatis, and Trichomonas vaginalis

General Format Method

Distributor Assay FDA-Cleared Indications

Notes

Detection of Tvaginalis-specific nudeic acid

Mudeic acid
hiybridization

DMA probe

Affirm VPRI Micrabial
Identification Test
imanual platform)

Becton, Dickinson
and Company

Vaginal fluid specimens from
patients with sy mptoms of
vaginitisivaginosis

Additional detection of Candida
albicans and Gardnerella
vag fralis

DA
amplification

Helicase-
dependent
amplification

Polymerase
chain
reaction

Strand
displacement
amplification

WVaginal swab
Fernale wrine

Solana Trichomonas Assay
(Solana platform)

Quidel Corporation

Endocervical swab
Patient-collected vaginal swab
Female urine

Endocervical swab

BD Diagnostic
Systems

BD MAX CT/GOTW astay
(BD MaAX platform)

Xpert TV (GeneXpert
Instrument platform)

Cepheid
Patient-collected vaginal swab
Fernale urime

Male urirne

Geneldhm Sdences Vaginal swab
(BD Diagnostics)
Canada,

Imen rporated

BD MAX Vaginal Parel
(BD MaAX platform)

Endocervical swab
Patient-collected vaginal swab
Fernale urine

Becton, Dickinson
and Company

BD ProbeTec Twvaginalis
(M) O Amplified DNA
Assay (BD Viper platform)

Symptomatic or asymptomatic
patients

Symplomati of asymptomatic
patients

Symptomatic or asymptomatic
patients

wyrmnptomatic patients; additional
detection of bacteria associated
with bacterial vaginosis and
Candida spp. asociated with
vulvovaginal candidiasis

Symptomatic or asymptomatic
patients

RM.A
amplification

Transcription-
mediated
armplification

Endocervical swab
Vaginal swab
PreservCyt collection

Aptima T vaginalis Assay
(Panther platform)

Hologic,
Incorporated

Endocervical swab
WVaginal swab
Fernale urine
PreservCyt collection

Aptima T vaginalis Assay
(Tigris platform)

Hologic,
Inoorporated

Physician Assist. Clin. In Press

Symptomatic or asymptomatic
patients

Symptomatic or asymptomatic
patients







|-CLICKER REAL QUESTION 4

Does your laboratory perform any laboratory-modified
or laboratory-developed testing?

A. Yes, we do/have.
B. Yes; it would please me greatly to share with audience.
C. No, we do not.

D. No, but please tell me more about LDT.

30



REGULATORY ELEMENTS

@ College of American Pathologists EISLLECE of AMERIE

@ Extensive verification study

Large n

Ensure sufficient “positives”
Consider predicate device
Consider cross-reactive specimens

Multiple operators; multiple days

31



REGULATORY ELEMENTS

® College of American Pathologists

® Extensive verification study

@ \Verification report

Background; literature review
Methods (specimens)

Accuracy
Precision (concordance; coefficient of variation)

Analytical specificity (interfering substances)
Analytical sensitivity (limit of detection)
Establish/verify reference range

32



REGULATORY ELEMENTS

® College of American Pathologists

® Extensive verification study

® \erification report

e

@ Comment on patient report (COM.40850)

“Performance characteristics of...screening have been
determined by Really Good Wisconsin Laboratory and published

(J. Clin. Microbiol. 51:xxxx-xxxx; 2013). Although not FDA-approved,
the FDA has determined this approval is not necessary.”

33



ORDERING PRACTICES

Testing Modality

Percentage of Female
Genital Swabs

2004-2007 | 2008-2010 | P value

Any wet mount preparation 66.2 57.7 < 0.0002
Point-of-care wet mount preparation 27.8 22.4 < 0.0002

Any assessment for Trichomonas vaginalis 66.2 83.6 < 0.0002
Chlamydia trachomatis/Neisseria gonorrhoeae TMA 80.4 83.7 < 0.0002

WMJ 111: 39-42; 2012
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ORDERING PRACTICES

Testing Modality

Percentage of Female
Genital Swabs

2004-2007 | 2008-2010 | P value

Any wet mount preparation 66.2 57.7 < 0.0002
Point-of-care wet mount preparation 27.8 22.4 < 0.0002

Any assessment for Trichomonas vaginalis 66.2 83.6 < 0.0002
Chlamydia trachomatis/Neisseria gonorrhoeae TMA 80.4 83.7 < 0.0002

Testing Modality

Percentage Positive

2004-2007 | 2008-2010 | P value
Any wet mount preparation 5.5 4.5 0.054
Any assessment for Trichomonas vaginalis 5.5 7.9 < 0.0002

WMJ 111: 39-42; 2012
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“You know, ever since we started doing your new
Trich test, we still notice guys with obvious
urethritis, but still have negative results for

chlamydia, gonorrhea, and Trich. I really think
that it’'s Mycoplasma; can you test for this?”

R. Gremminger, M.D.
circa 2010

36



MINIREVIEW

J ARATEB M :
SOCIETY FOR | -
=N CROBOLOGY s

Molecular Diagnostics Update for the
Emerging (If Not Already Widespread)
Sexually Transmitted Infection Agent
Mycoplasma genitalium: Just About
Ready for Prime Time

ABSTRACT Mycoplasma genitalium is an important and emerging agent of sexually
transmitted infection in females and males, carmying the potential for postinfection
genital tract sequelae. Past efforts to identify this organism on a routine basis, which
were problematic due to the fastidious nature of the bacterium and its antigenic in-
tricacies, have recently become supplemented by molecular diagnostics. & number
of these assays are available commercially. This minireview describes the format and
performance indices of a number of M. genitalivm DNA- and RNA-based amplifica-
tion assays; many of these assays have contributed to an improved clinical and epi-
demiologic understanding of this organism.

KEYWORDS Mycoplasma genitalium, PCR, molecular diagnostics, transcription
mediated amplification

J. Clin. Microbiol. 55: 2894-2902; 2017




DETECTION % BY LOCATION

M. genitalium

Location n Chlamydia | Neisseria | Trichomonas

Overall Sole

Detection | Detection?
Outpatient OB/GYN #1 | 406 6.9 0.5 6.7 10.6 85.7
ER/urgent care #1 309 13.3 3.9 20.1 20.4 65.1
Outpatient OB/GYN #2 | 238 4.2 2.5 7.1 14.7 82.9
ER/urgent care #2 123 4.9 2.4 10.6 13.8 64.7
Urban family care #1 133 3.8 0.8 12.0 13.5 61.1
Suburban family care #1 | 88 4.6 0.0 6.8 6.8 83.3
ALL LOCATIONS 2478 6.2 1.4 9.0 11.4 72.0

aPercentage of M. genitalium detections not involving co-detection with another agent

J. Clin. Microbiol. 54: 432-438; 2016
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Chlamydia trachomatis  Neisseria gonorrhoeae  Trichomonas vaginalis  Mycoplasma genitalium
STl agent

Association for Molecular Pathology 2018 Annual Meeting
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J Infect Chemother (20012) 18:494—-500)
DO 10 OO = 100 S6-000 1003627

ORIGINAL ARTICLE

Abstract Traditionally, the diagnosis of bacterial sexu
ally transmuitted infection (5T1) has been dependent on the
isolation of the causative pathogens by culturing endocer-
vical or urethral swab specimens on selective media. While
such procedures typically provide excellent diagnostic
accuracy, they are often time-consuming and expensive.
Amultiplex polyvmerase chain reachon (PCR) assay, based
on a semi-automated detection system, was evaluated for
the detection of six STI causative orgamisms. The Seeplex™
STDH ACE (auto-capillary electrophoresis) Detection assay
employed six pairs of dual priming oligonucleotide
I:I'.ll-"[_:l.].M’J prmers specifically targeted to unique gencs of
Chlamydia trachomatis, Neisseria gonorrhoeae, Myco-
plasma genitalivm, Ureaplasma wrealvticum, Mycoplasma
hominis, and Trichomonas vaginalis. A total of 739 speci-
mens (304 cervical swabs and 435 urine samples) collected
for 4 months were tested, and results woere compared (o
those obtained with a combined monoplex PCR. The con
comdance between the multiplex PCE. and monoplex PCR
assay was 100% for both sensitivity and specificity. We
also tested for the presence of two pathogenic bacteria
(C. trachomatis and N. gonorrhoeae) and compared the

CAUTION I

Evaluation of Seeplex® STD6 ACE Detection Kit for the diagnosis
of six bacterial sexually transmitted infections

results obtained with the multiplex PCR and BD ProbeTec
duplex strand displacement amphfication (5DA). The
results of the multiplex PCR and duplex SDA were 99.7%
concordant for C. frachomatis and 100% concordant Tor
N. gonorrhoeae, The multiplex PCR assay using the Seeplex™
STDO ACE Detection kit proved to be a novel cost-effective
and fast dingnostic tool with lngh sensitivity and specificity

for the simultancous detection of six STI pathogens.

Keywords Diagnosis - Sexually transmitted infection -
Bacterial and parasite infection - Multiplex PCR




SUBOPTIMAL REFERENCE METHOD

Monoplex PCE assay

In contrast to multiplex PCR, only one pair of primers was

uscd o detect the targel orgamsm in the monoplex PCR
using Scegene DPO™ technology [12]. PCR amplification
was performed with the Seeplex™ €. trachomatis Detection
kit S-m:pll'.i:q" N, ponorrhoeae  Detection Kit, .Sm:ph'.xm

M. genitalium Detection kit Euuplcx” [/, wrealyticum
Delection kit, Sﬂt‘ﬂluﬂm M. hominis Delection kit, and
Seeplex™ T. vaginalis Detection kit (Seegene) respectively,
according to the manufacturer’s instructions. The internal

control was present in the PCE muxture, Theretore, the

mternal control was used as the sole check for possible
PCE. inhibition.

Table 1 Companson of results betwoeen multiplex polymerase chain
reaction (PCR) and monoplex PCR (g = 739)

Target pathogen Monoplex PCR Multiplex PCR

Pogitive Nq‘.g_."diy:‘.

Pogitive 40 {0
Megative 0
Positivie 32
Megalive ()

Chlamydia trachomalis
Neisseria gonorrhoeae
M_:..u.'.rr_g.l!u.tmu girm'.l'uﬂum Positive 2
Megalive ()
Ureaplasma urealylicum Paosilive
Megative
Mycoplasma hominis Positive
Megalive
Pasitive

Trichamomnay p.rall,rr'n:.raff,'c

Megalive

3. Infect. Chemother. 18- 494-500: 2012
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Abstract

Current sexually transmitted infection (5T1) testing is not optimal due to delays in reporting or missed diagnoses due to a
lack of comprehensive testing. The FilmArray™ (BioFire Diagnostics, LLC, Salt Lake City, Utah) is a user-friendly, fully
automated, multiplex PCR system that is being developed for rapid point-of-care use. A research-use-only 5Tl panel
including multiple PCR primer sets for each organism was designed to detect Chlomydia trachomatis, Neisseria gonorrhoeoe,
Treponema pallidum, Trichomonas vaginalis, Mycoplasma genitalium, Ureaplasma urealyticum, Haemophilus ducreyi, and herpes
simplex virus (H5Y) types | and 2. Standard clinical testing included Gram stain, nucleic acid amplification, wet mount
examination, herpes simplex virus culture, and syphilis IgG. Standard clinical tests were not available for all the organisms
tested by the FilmArray 5Tl panel. Two hundred and ninety-five clinical specimens from 190 subjects were directly
compared to standard testing. Urine (n = |46}, urethral/cervical swabs (3 1), oral swabs (60), rectal swabs (43), and ulcer
swabs (15) were tested. Among the tested samples, FilmArray detected C. trachomatis in 39 (13%), N. gonorrhoeae in 20
(7%), T. vaginalis in nine (3%), HSV | in five (2%), HSV 2 in five (2%), U. urealyticum in 36 {12%), M. genitalium in eight (3%),
and T. pallidum in |1 (4%). Concordance between the FilmArray 5T1 panel and standard nudeic acid amplification testing
for C. trachomatis was 98% and for N. gonorrhoeae was 97%. Multiplex PCR 5T testing has the potential to improve public
health by providing rapid, sensitive, and reliable results within the clinic or nearby laboratory.

Keywords
FilmArray, sexually transmitted diseases, sexually transmitted infections, 5TI, diagnostic test performance, multiplex PCR




NO REFERENCE METHOD

Table |. 5tandard clinical testing methods employed at the clinic at the time of the study. Urethral Gram
stains were used in patients with suspected urethritis, in addition to nucleic acid amplification testing (MAAT). NAAT for . vaginals
was not employed as a standard dinical test due to the expense and low prevalence of this disease in the patient population.
Amplification testing for M. genitolivm and U, urealypticurn were not commercially available at the time of the study. H. ducreyi has not
been identified in this population.

Organism Standard testing

Chlamydia trochomatis MNAAT (Roche Amplicor)

Neisseria poenorrhoeae a) Urethral Gram stain,
b) MAAT (Roche Amplicor)

reponema pallidum a) Syphilis lgls (Captia),
b) RPR staging of all IgG positives
c) TP-PA tie breaker, if necessary
(reverse sequence syphilis screening)

Inchomonas vaginalis Wet mount examination
H5VI HSV culture

HSV2 HSVY culture
Mycoplasma genitalivm MNone

Ureaplasma urealyticum Mone

Haemophilus ducreyi Clinical examination, Gram stain

RPR: rapid plasma reagin; HSY: herpes simplex virus.

Int. J. STD AIDS 27: 1275-1282; 2016




LOW NUMBERS

Table |. 5tandard clinical testing methods employed at the clinic at the time of the study. Urethral Gram
stains were used in patients with suspected urethritis, in addition to nucleic acid amplification testing (MAAT). NAAT for . vaginals
was not employed as a standard dinical test due to the expense and low prevalence of this disease in the patient population.

Amplification testing for M. genitolivm and U, urealypticurn were not commercially available at the time of the study. H. ducreyi has not
been identified in this population.

Organism Standard testing
Chiai

Table 4. Results for specimens (by type) tested by the FilmArray 5T panel. Two hundred and ninety-five specimens from 190
subjects were selected for testing on the FilmArray device. The table header shows the total number of samples tested for each

specimen type. The table body shows the number of tested specimens that were positive by the FilmArray.

Urine Urethral/cervical swah Rectal swab Oiral swab Lcer swaks Total
Organism n=— |46 n=—3l n—43 n=60 n=15 n=212%95

Chlamydia trachomatis 23
Meisseria ponorrhoeae
Ireponema Dallidurm

Trichomonas vaginalis

HSV| or HSV2

Mycoplasma pemitalivm
Ureaplasma urealyticum
Haoemophilus ducreyi

Total
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Int. J. STD AIDS 27: 1275-1282; 2016




ACTA PATHOLOGICA, MICROBIOLOSGICA

T IRAPALIMC O, SCARNDI R,

APMEIR 127 B7- 584G & NS APMIR, Published by Jokn Wiley & Sons Fad,

CAUTION I *

Evaluation of the new AmpliSens multiplex real-time

PCR assay for simultaneous detection of

Neisseria gonorrhoeae, Chlamydia trachomatis,

Mycoplasma genitalium, and Trichomonas vaginalis

In this study, we performed an evaluabion of the new CE-marked multiplex real-time AmphSens Mosonorrhocac!
Ctrachomatis/ M. genitalivm T.vaginalis-MULTIPRIME-FRT PCR assay comparcd 1o APTIMA tests, e, APTIMA
COMBOY 2 assay, APTIMA Trichomonas vagingliz assay (FDA-approved), and two dilferent APTIMA Mypcoplaosng geni
tediiom assays (rescarch wse only; one of them only used for discrepancy analysis). Vaginal swabs (n = 209) and first-void
uring (FYL) specimens Trom females (n ~ 498) and males (n ~ 554), consecutive attendees (n — 1261} at a dermatovenero
levinical chnic in Sweden, were examincd. The sensitivity of the AmpliSens PCR assay [or detection of O, trechormatis (6.3%
prevalence), M. genitalive (3.7% prevalence), N. gonorrhoeae (0.3% prevalenee), and T vapinalis (0.08% prevalence) was
U75% (95% conhidence miderval (C1): 91.2-996%6), B1.9% (95% O T0U7-89. 7%, 100% (95% CL: 402-100% ) and 100"
(95% Cl: 16.5-100%), respectively. The specihaly of the AmphSens PCE assay was 100% (95% CL 99.6-100%:) Tor all
agenls. The analytical sensitivily and specificity Tor &, gonorrhoeae delection was excellent, ie., 55 international gonocos
cal strains delected and 135 solates of 13 non-ponococcal Nossena species were negative. In conclusion, the multiplex
real-time AmpliSens MN.ogonorrhoeae/C trachomatis/M.genitalium T vaginalis-MULTIPRIME-FET PCR assay demon-
strated gh sensiinaty and excellent speciboity lor the detection of O irachomaiis, N, gonorrhoeae, and T, vaginalis, and
cxocllent specificity but suboptimel sensitivity Tor M. genitalinm detection.

Koy words: Sexually transmitted infections; AmphSens; APTIMA COMBO 2 assav; APTIMA Trichomonas vaginalis
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DISCREPANCY PREPONDERANCE

Table 2. True positive and negative results and the results oblained using the AmpliSens multiplex real-time PCR. assay,
divided into specimen type

True resulis' AmphSens result Mo. of samples

Chilamydia Neiszeria M ycoplasma Trichomonas
trachamalis gonarrhoeae genilalium vaginalis

Vaginal samples
i 12 0 13 0
197 204 |92 209
i il il i
Tolal 209 208 200 209
FvL, lemales
! . X 1
469 496 472 497
1 0 ﬁ 4 0
0 0 0
Total 498 498 498
FVL, males
I8 24 0
515 554
0
Tortal 554
Owerall results
: 59

Tialal

APMIS 123: 879-886; 2015




PERFORMANCE INDICES

Number of specimens Sensitivity Specificity Predictive value (9%)

Diagnostic method and  True False False True

specimen positive  positive negative negative % 95% Gl %o 95% CI Positive  Negative
Imfected patient status algorithm

Culture 12 0 0 28k 100 69.9-100 100 983100 100 100

PCR - Urethral swab 1 13 1 213 9.7 59.8-996 955 922975 458 99 .6

PCR - Urine 1 9 1 2 9.7 59.8-996 969 9329-985 9.0 99 .6

ATV - Urethral swab 1 38 1 248 9.7 59.8-996 86.7 82.1-90.3 225 99 .6

ATV - Urine 11 23 1 2b3 g91./ 29.8-096 91.9 88.0-04.7 32.1 949 6
Mualecukar resolved algorithm

Lt 12 0 A b 86 1eZ-448 100 BEZ-100 100 89.4
FEH - Urathral swab ) 0 19 asth 4.8 88698 100 HEZ2-100 100 931
FLH - Urine 20 0 e b are 323634 100  BEZ-100 100 92.0
ATV - Urethral swab 40 Fs rLty o  H26-09.7 960 93.2-88.3 1./ 9497
ATV - Urine 4 " dad (3.8 afl./-85.b 98.4 95.8-8995 8.6 9.8

Am. J. Obstet. Gynecol. 200: 188.e1-188.e7; 2009 (adapted)



In vitro CHALLENGE C. trachomatis

Elementary Bodies Uik [REe Ul PCR Result
Light Units (x1000) | Interpretation
200 1217 detected detected
A0 1111 detected detected
2 1062 detected
0.2 878 detected
0.02 288 detected not tested
0.002 12 not detected not tested
0.0002 14 not detected not tested
0.00002 13 not detected not tested

J. Med. Microbiol. 54: 357-360; 2005
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|-CLICKER REAL QUESTION 5

Does your laboratory test for organisms such as
Mycoplasma hominis and Ureaplasma urealyticum?

A. Yes, routinely
B. Yes, but we do not get requests for these very often.
C. No, we do not offer this testing.

D. Sort of: this Is a send-out test.

54



Mycoplasmataceae PATHOGENICITY

CAUTION 1V

Causality by:
' Disease U. urealyticum | M. hominis comments
NGU +++ - Ureaplasma proportion unknown
Prostatitis ++ - no evidence for chronic prostatitis
Epididymitis +++ - particularly in HIV-positive
Urinary calculi ++ - largely animal studies
Pyelonephritis - +++ acute cases and exacerbations
Reiter’s disease it - more Ureaplasma data needed
Involuntary infertility + - role in sperm motility

Mandell Principles and Practice of Infectious Diseases, 5th edition .




Mycoplasmataceae PATHOGENICITY

Causality by:
* Disease U. urealyticum | M. hominis comments

Low birth weight - - causal relation unproved

Chorioamnionitis ++ - quoted as “few cases”
Repeated stillbirth/ .

spontaneous abortion - - causal relation unproved

Involuntary infertility + - also role in sperm motility

Postpartum fever + +++ M. hominis major cause

Postabortal fever - +++ M. hominis proportion unknown

PID - ++ probably small proportion
Vaginitisivaginosis - - M. hominis a§sogiation with
vaginosis
Cervicitis - - NONE
Bartholin abscess - - M. hominis involvement doubtful

Mandell Principles and Practice of Infectious Diseases, 5th edition




Diseases Characterized by Urethritis
and Cervicitis

Urethritis

I vaginalis can cause NGU in heterosexual men, but the
[.‘-']'{"'r".-lli']‘.ll::l.'.' varies .'_-i'lill'_r.'_-ih'llltiaiu}’ h-}-' region of the United Stares

and within :';}:u:u.:it"iu_' 5ut'.~['.~i':['.~u];11 ions. In some instances, NG CerV|C|t|S

can be ;1:_':.]ujr-:d l'.-}-' fellatio (j.e., oral }1-':.||jlr: CONACt), sometimes

because of specific pathogens such as HSV, Epstein Barr Virus,

and adenovirus (476); data supporting other Mycoplasma species C . frac h omatis
and Uheaplasma as etiologic agents are inconsistent. Diagnostic N g ono rl'h oeae

and treatment procedures for these organisms are reserved for _ ]

situations in which these infections are suspected (e.g., contact T Vag | na“S

with trichomoniasis, urethral lesions, or severe dysuria and . . .

meatitis, which might suggest genital herpes) or when NGU is not M . gen Ital ium (perSIStent)
responsive to recommended therapy. Enteric bacteria have been

identified as an uncommon cause of NGU and might be associated

with insertive anal intercourse (476). The Importance of NGLU not

caused by defined pathogens is uncertain; neither complications

(e.g., urethral stricture and epididymitis) nor adverse outcomes

i1 sex prartners have been identified in these cases.

Sexually Transmitted Diseases Treatment Guidelines, 2015 .,



PELVIC INFLAMMATORY DISEASE

® Upper female genital tract inflammatory disorders

Endometritis Tubo-ovarian abscess
Salpingitis Pelvic peritonitis

® N. gonorrhoeae, C. trachomatis many cases

® Vaginal organisms (G. vaginalis, anaerobes,
enteric GNR, H. influenzae, S. agalactiae)

® Some associations with M. hominis, U. urealyticum
M. genitalium

Sexually Transmitted Diseases Treatment Guidelines, 2015
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PELVIC INFLAMMATORY DISEASE

@ Most-specific diagnostic criteria:

Histopathologic evidence of endometritis
Thickened, fluid-filled tubes (MRI, sonography)

Laparoscopic findings consistent with PID

® Supplemental findings include:

C. trachomatis, N. gonorrhoeae cervical infection
Abnormal cervical mucopurulent discharge
Increased leukocytes in vaginal fluid

Elevated C-reactive protein

Sexually Transmitted Diseases Treatment Guidelines, 2015 .



PARTICIPANTS: 19% £; 81% o

Table 4. Results for specimens (by type) tested by the FilmArray 5T panel. Two hundred and ninety-five specimens from 190
subjects were selected for testing on the FilmArray device. The table header shows the total number of samples tested for each

specimen type. The table body shows the number of tested specimens that were positive by the FilmArray.

Urine Urethral/cervical swah Rectal swab Oiral swab Lcer swaks Total

Organism n=— |46 n=—3l n—43 n=60 n=15 n=212%95

Chlamydia trachomatis 23 I 39
Meisseria ponorrhoeae . 20
Ireponema Dallidurm

Trichomonas vaginalis

HSV| or HSV2

Mycoplasma pemitalivm

Ureaplasma urealyticum

Haoemophilus ducreyi

Total

Int. J. STD AIDS 27: 1275-1282; 2016
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PARTICIPANTS: 304 £;435 A

Table 1 Comparnson of

results betwoeen multiplex polymerase chain

reaction {PCR} and monoplex PCR (r = T39)

Targel pathogen

Chlamydia trachomalis

Neisseria gonorrhoeae

Mycoplasma genitalium

Ureaplasma urealviicium

Mycoplasma hominis

Trichomomasy va 2 iraalis

Monoplex PCRE Multiplex PCR

Pogitive Nq‘.g_:ﬂiy:‘.

Positive 40 (i
_"'ﬂl.':1l__|1:'1[il.-'|.': {l
Positive 32
Negative il
Positive 2

Negative

21.2% detection from female

Pogitive

_"'ﬂl.':1l__|1:'1[il.-'|.':

Positive w82
Negalive {1
Positive 7

Negative il

J. Infect. Chemother. 18: 494-500; 2012

26.2% detection from male urine
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|-Clicker Real Question 6
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|-CLICKER REAL QUESTION 6

If you are a laboratory that performs laboratory-modified or
developed testing, how has reimbursement been?

A. Better than | thought it would be
B. About as expected
C. My boss calls me into the office weekly; | get yelled at.

D. | need a crash course on this.
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COST/REIMBURSEMENT

Method Microscopy | Molecular
Reagent co$t $0.54 $11.81
Direct co$t (labor) $3.81 $17.84
Reimbur$ement $5.96 $51.25

No additional capital

No additional specimen collection

No additional training
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COST/REIMBURSEMENT

Method Microscopy | Molecular
Reagent co$t $0.54 $11.81
Direct co$t (labor) $3.81 $17.84
Reimbur$ement $5.96 ~$40.00

No additional capital

No additional specimen collection

No additional training
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Warner Bros. Cassette Single

|-Clicker Real Question 7




|-CLICKER REAL QUESTION 7

Does your laboratory offer testing for diagnosis of bacterial
vaginosis? IF SO, what is your primary offering?

A. Yes, our primary offering is wet mount for clue cells.

B. Yes, our mainstay is Nugent score analysis.

C. Yes, our go-to is BD Affirm VP Ill.

D. Yes, we are trailblazing nucleic acid amplification testing.

E. No, nothing exists within our testing menu.
69



Example: WOMEN’S HEALTH PANELS

“Your competitors have molecular tests for women’s
health; you bring this in and we’'ll order it.”

70



Example: WOMEN’S HEALTH PANELS
BV Panel

Bacterial vaginosis (several targets)

71



Example: WOMEN’S HEALTH PANELS
GCandida Panel

Yeast

Candida albicans, Candida krusel, Candida glabrata

72



Example: WOMEN’S HEALTH PANELS
Vaginitis Panel

Bacterial vaginosis (several targets)
Yeast
Candida albicans, Candida krusel, Candida glabrata

Trichomonas vaginalis

73



Example: WOMEN’S HEALTH PANELS
Mycoplasma/Ureaplasma

Mycoplasma / Ureaplasma

M. hominis, M. genitalium, U. urealyticum/parvum
74



Example: WOMEN’S HEALTH PANELS
Gomplete Panel

Bacterial vaginosis (several targets)

Yeast
Candida albicans, Candida krusel, Candida glabrata
Trichomonas vaginalis

Mycoplasma / Ureaplasma

M. hominis, M. genitalium, U. urealyticum/parvum
75



Example: WOMEN’S HEALTH PANELS
MODALITIES

Bacterial vaginosis Commercial assay (1 result)

Yeast Commercial assay (same; 3 results)

Trichomonas vaginalis Commercial assay (same)

Mycoplasma / Ureaplasma LDT (3 results)

76



PERCENTAGE MONTHLY UTILIZATION
n ~ 6100 tests

OWet mount
| Affirm VP Il

O Amplification testing

BV panel 15/month
Candida panel 5/month
Vaginitis panel 300/month

Mycoplasma / Ureaplasma 75/month

Complete panel 200/month .



SOME AUTOMATED PLATFORMS

BD MAX™ Cepheid Cobas 4800
Candida albicans C. trachomatis Chlamydia trachomatis
Candida glabrata N. gonorrhoeae Neisseria gonorrhoeae

Candida krusel T. vaginalis HSV 1/2
Chlamydia trachomatis S. agalactiae HPV

Neisseria gonorrhoeae

. ) : Healthcare infections Healthcare infections
Trichomonas vaginalis
Streptococcus agalactiae Genetic markers Oncology markers
Healthcare infections Critical infectious diseases .
BD Viper XTR™

Gastrointestinal _
C. trachomatis

N. gonorrhoeae
T. vaginalis

HSV 1/2
78



SOME AUTOMATED PLATFORMS

Luminex

ARIES® GBS assay

ARIES® HSV 1&2 assay
MultiCode®-RTx HSV 1&2

Respiratory
Gastrointestinal

Blood culture

mM2000 RealTime

C. trachomatis
N. gonorrhoeae
HIV-1
HCV
HCV genotype Il

Others (Zika EUA)
Cobas 6800/8800

Chlamydia trachomatis
Neisseria gonorrhoeae
HIV-1
HCV

Blood screening

Panther system

C. trachomatis
N. gonorrhoeae
T. vaginalis
M. genitalium
HSV 1/2
S. agalactiae
HPV; 16, 18/45
HIV-1
HCV

Others (Zika EUA)
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TAKE HOME

Can be a $ generator
Accurate detection of emerging STI
Automation may assist

Many options available; laboratory-
modified and -developed testing may
be considered

Review literature with a critical eye

Don’t develop a test “just because you can”...
Ask first if you should
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