Tuberculosis Testing and
Laboratory Updates

Arizona State Public Health Laboratory

Stephanie Kreis
Arizona Department of Health Services
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Overview

e Description of laboratory services at
Arizona State Laboratory (ASL)

e Specimen collection and transport
e Testing workflow
e Tests avallable
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Arizona State Laboratory

« Diagnostic and Reference
laboratory

e Hours of Operation:
Monday — Friday, 8:00am
-5:00pm

« AZDHS Website
http://www.azdhs.gov/

lab/micro/index.htm

— Guide to Laboratory
Services

— Laboratory
Submission form
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Arizona State Laboratory TB

Services

* Processing of Diagnostic Specimens for AFB
smear and culture

 AFB Microscopy

e AFB Culture and Identification

 Rapid testing: i.e. NAAT

 TB Drug Susceptibility testing
— Broth method (rapid)
— Agar Proportion method
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Specimen Collection

e Specimen collection kits and mailing containers
are provided by ASL

— Contact by mail, phone, or fax
e Arizona Department of Health Services
Bureau of State Laboratory Services
ATTN: Recelving Section
250 N. 17" Ave
Phoenix, AZ 85007
Fax: (602) 542-0760
Phone: (602) 542-1190
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ExamPIe of Collection Kit Supplied bdy ASL
a

Inner metal screw capped container, outer screw capped cardboard
container, place submission form around the outside of the inner
metal container. Label the specimen collection container with
patient name and collection date.

Arizona
Department of
Health Services
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Specimen Collection

e Specimen collection containers requirements
— Sterile
— Leak-proof
— Disposable
— Non-breakable
— Appropriately labeled!!!
e Laboratory Submission Form

— http://www.azdhs.gov/lab/micro/pdf/micro-submission-
form.pdf
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Specimen Collection

o Quality specimens are vital for lab
diagnosis of TB

o Collect aseptically, or bypass
contamination as much as possible

* Avoid contamination with tap water (NTM
may be present)

» Collect prior to therapy if possible
 No swabs, fixatives, preservatives

Arizona

. . Department of
Leadership for a Healt, Arizp Health Services
Y AllzZong '




Laboratory Submission Form

Bureau of Laboratory Services
250 N. 177 Avenue Phoenix, Arizona 85007-3231

Arizona Tel: (602) 542-1188 Fax: (602) 364-0756

Department of \ B
Health Services Victor Waddell, Ph.D_, Bureau Chisf

For Depariment Use Only

PATIENT INFORMATION

Last name: First name: MI:

DOB (MMIDDYYYY): Age: sex: [m [JF [T Patient ID:

Sireet address: City: State: Zip: County. selectone
Ethnicity: Hispanic []Yes [IMo Race: [white [Afican American [ JAsian [ American Indian/Alaska Native [ |Other

SUBMITTING AGENCY INFORMATION

Agency name: Agency |ID Code:
Street address: City: State: Zip County select one
Contact name: Tel:

ORDERING PROVIDER INFORMATION

Provider name: Tel;
~acility name Tek
Sireet address: City: State: £ip: County: s=lect one

SPECIMEM INFORMATION & TYPE
Collecion date:

| |Serum [acue Ccoavaescent | |Plazma [ [wWhale blood G

[ 1Swab, site: [ JUrine []Sputum [1Stool

Other, specify: | |Tissue, speciy: | [Wound, site: |_|Body fluid, specify:

| [clinical |_|Reference: [Jares [ isalate Reason for testing: (Jouttreak  [Jswveitance [Post momem [JScreening [Diagnostics

Ouibreak name:




Laboratory Submission Form

e L ==L T e

VIRDLOGY BACTERIOLOGY SERDLOGY
oy Cutture [CJeBoroetena pertussis [J*Bareiia bumgoonen ELA (Lyme)
[ JEntesovins Cullure [ |campyiotactar spo. [ ]*Brucena Tubs Ag.
[_JHespes Cutture [+ Coostrigium tatufinum toxin [ ]coccidioides Serology Panel [ioTe [liocr
[linAuerza [CJrcanmenacrerum diphinerias Coengus 19= EA
[Cuoeovins PCR [CJenteric curure [COniagnostc Hepattis Pansl ELA [(JHS=AS [Jxsckgr [HAY ight
[ IReserence Vines Culture [ JEscherichia ool 7 Shigatoxin [ J*Franciselia fularansis Tulbe Ag.
[ |Respiratory Wins Culture [ |raemaophiius influenzas [ J*Hantavirus 1gG E1A
[Jorther [ JLegiansita spp. [ J*Hantavirus Ight E1A
[CJLeptospira spp. [CJHepatits Anti-HAY Igh
SELECT ACENTS™ [Cuisrera =op. [(Hepatits Anti-Cone kg
A _ [CJweisseria gonormiosas OHepaits Anti-HCY
[ JAwian infuenza HSN1 [Cweizsena meningitiais [CIHepatiis HEsAG
[ ]*Baciius anmacis [Jzaimaneia spp. [J*steasias igk ElA
:I‘ﬂr'ﬂ"'”:'_:" [CstigeNa spo. CIstumes kgt E1A
] Sunehoidenia sap. viorio CJRickettzial Panel IFA [JRickettsial @ Fever [JRickensial Spottea Fever
[t Franciseda rwarensis [ vIsAvRsA [rickestsial Typhus Fever
[ Orthapox [Jversinia {Mon-pestis) Culture [(J*Rub=iiz g EIA
[ ] Fever Cotner: []51. Lowis Encephalitis E1A
:IEE""E‘_:'_ [] rreponema pailidum C5F VDRL
[1*versinia pests PARASITOLOGYT MYCOBACTERIOLOGY | []Treponema pailidum Serum TR-PA, RPR
P refer I he Suide i Leborminey [Jartheopod 1D CJcukurs [Jwestem Equine Encephaliis EWA
e OsiocdiTissus Oio [Referred cuture) | [Jwest Kile Vines ELA
enie o e e [ Jwmesting [ ]rucisic Ak smpiicaten []*vemsinia pests PHA
C=irmcrm Csme=ar COomer
o 1D I susceptiniity
T Fizr malaris fz=fing pleass
collect pafient trawe] hisfory
Submitting Lak Findings or Prelminary 1D:
*Prior notiécation & required sor: Bacilus antacis, Bordeleda perussis, Sruceila spp., CIosmoium botulinum toxin, Corynetactenum mphthenas, emerging of exolic diseases,

Francisela twarensis, Hantavines, Bomeda burgdoifen (Lyme), Measles, Mycobaciena MAA, Rubela, or Yersiva pesns testing. CALL® [E02) 364-3676

ALL FIELDS HIGHLIGHTED IM YELLOWY ARE REQUIRED FOR SPECIMEN PROCESSING. IN ADDNTION, AT LEAST OME TEST MUST EE REQUESTED.

Patent address and telephone number are required, when available, per R9-5-204({B3) o Uwaw.azdhs. powiab/microdind ex.him

ipdeies] T2V




Laboratory
Submission Form

 Complete all
highlighted (required)
fields
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PATIENT INFORMATION

Last name:
D08 (MMDDIYYYY):

Bureau of Laboratory Services
250 M. 177 Avenue Phoenix, Arizona 85007-3231

Tel- (602) 542-1186 Fax: (802) 364-0758

Victor Waddell, Ph.D.

Age:

, Burzau Chisf

For Department Uiz Only

First name: MI:

Street address:

sex: (M OF [OOT

Patient 10:
State: Zip: County: selectone

Ethnicity: Hispanic [J¥es Mo

SUBMITTING AGENCY INFORMATION

Agency name:

City:
Race: [(JWhite [JAficam American [ JAsian

[JAmerican Indian/flaska Native [0ther

Street address:

Agency |D Code:
State: Zip: County: select one

Contact name:

Tel:

ORDERING PROVIDER INFORMATION

Provider name:

Tet:

Facility name:

Tek:

Street address:

State: Zip: County: select one

SPECIMEN INFORMATION & TYPE

Collecton date:

Serum  Cacwe [convakescant Plazma 'Whaole blood CSF
| [Swab, site: L IUrine L [Sputum L_|Stoal
Other, specify: | [Tiesue, specify: | |Wound, site: |_|Body fluid, specify:
[Cctinical [ Jreference: [Jarcth [ isolat Reason for testing: Coubreak  [Jswveitance [JPost Morem [JScreening [biagnostics
Cuibreak name:
VIROLOGY BACTERIOLOGY SEROLOGY
Clemy cutture [JeBorgeeia periussis [O*Boreiia burgeorien EIA {Lyme]
CJEntesvins Cuture Jcampyictacter spa. [J*smuceta Tub= Ag.
[Herpes cutture [ cinseridium bandinum taxin [ecsoccidicides Serslogy Panel [JioTe [Jioce
CJinfuenza [(JrCarmebacrerium diphiherias [Cdoengue 193 EA
Cheeavins FCR [CJEnteric cutture [Coiagnossc Hepattis Panel EIA (JHEzas [JHecigh ClHAV 1gv
[CIReserance Vinus Cutture [CJEscherichia coli / Shigatoxin [J#Francis=iia tularansis Tubs Ag.
[CIRespiratoey Vins Cutture [Haemophius influenzae [J*Hantavirus Ig= EWA
Olother ClLegioneda spp. [JtHantzwirus IgM EIA
ClLeptospi sop. [Hepatiis Anti-HAV ght
[Cuisreria spp. [Hepatiis Ami-Ciare g

s [Civeisseria gononmeoase [Hepatiis Ami-HCY
Clavian Infuznza H5M1 [Cnisisseria meningitiais [Osiepatis HEsAG
[+sacilus anmracis [Jsaimaneia spp. [J#aseasies igM EIA
[]zrue=ta 3. [Jsnigesa spa. Clmumgs ight E14
[]gurknoizers spp. Ovicrio Oricx=tsia Panel IFA [JRicketrsial Q Fever [IRickensial Spotted Fever
[eFranciseda arensis [Cvisanmsa [Orickessial Typhus Fewer
[(Jrcrnopex [Jversinia (Mon-pestis) Culure [J*Ruts=iia igit E1A
[ Fever Dother: O Louis Encephalitis EI&
E'E’“ﬁs_ DTrEpmerm pailidum C5F VDRL
[+ versinia pests PARASITOLOGYT MYCOBACTERIOLOGY | []Treponsma paiidum Sesum TF-FA, RFR
iz e e Guie 0 L [CJArtheopad I Clcuure [J'wvestem Equine Encepnaliis EA
:“ﬁ‘;‘;:gjj‘; i Oecodmissus Jio [Refermed cutture} | [J'west Kile Vins EL&
pvokcbic et Arizona Sisie Lnboretory [Jimtestinal [Jmscisic 2 smpttcasen. | [J*verminia pestis PHA

Orirmwerm Osmear Oomer

Cwvom 1z Osusceptisiity

T Fior mailaris fesfing pleass

calect paient navel hisiory
Submitting Lab Findings or Preliminary 10:
*Prior notdication is required sor Bacilus anmacis, Borersda penusss, Sneeia spp., Closmoium botulinum toxin, Coynebactenm giphthenas, emenging or exslic diseases,

Francisela tularensis, Han@vinis, Bomeda burgdorfen (Lyme), Measles, Mycobaciena MAA, Fubela, or Yersina pesns testing. CALL: [B02) 364-3678

ALL FIEELDS HIGHLIGHTED IN YELLO%WW ARE REQUIRED FOR SPECIMEN PROCESSING. I ADDITION, AT LEAST OMNE TEST MUST BE REQUESTED.

Fatent address and tiEpNons NUMDEr are required, when avaiable, per RY-5-204(B3) hooolwaw azdns. gowlan/microindes. him
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AFB Specimen Transport

« Transport in as short as a time as possible to
avoid overgrowth of contaminating bacteria

e Specimens that cannot be transported to the lab
Immediately should be refrigerated

 Reference the Guide to Laboratory Services
— http://www.azdhs.qgov/lab/micro/index.htm
« CDC recommendation:

— Specimen received at laboratory within 24
hours of specimen collection.
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Typical Specimen Workflow at ASL

Specimen Arrives
at State Lab

1 1
[ AFB Smear J [ AFB Culture }

[ Positive } [ Negative } [ Positive } [ Negative J
—[ NAAT } —{ Identification J

(Drug Susceptibility

o

e L e Department of
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AFB Smear Microscopy

e Quick and inexpensive

* Results should be available within 24
hours of receipt of specimen.

* Low sensitivity, 50-70% for pulmonary TB
* Not specific for MTBC

e Does not distinguish between live and
dead bacillli
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AFB Culture

e More sensitive than
AFB smear

e Current
recommendations are
to use at least two
types of media to
maximize the
recovery of
mycobacterium

e Cultures monitored 6-
8 weeks.

Arizona
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AFB Culture

 Liquid media typically
provides more rapid
results

« Combination of solid
and liquid media
maximizes recovery
and provides an
opportunity to look at
colony morphology
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Nucleic Acid Amplification Tests for
Direct Detection of MTBC

 FDA-approved for use with respiratory
specimens

 Non-FDA approved tests (RUO or not available
in U.S.)

« Laboratory developed tests or LDT (e.g., DNA
sequencing, Loop-mediated isothermal
amplification [LAMP], and real-time PCR assays
Including molecular beacons)

Arizona
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Nucleic Acid Amplification Tests

« NAAT can detect MTBC genetic material
directly from specimen within hours.

* Does not distinguish live and dead bacilli

* Results:
— Mycobacterium tuberculosis complex detected

— Mycobacterium tuberculosis complex not detected

* Negative result does not necessarily mean absence of
MTBC
— Inhibition of amplification
— Target below limit of detection

Arizona
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Nucleic Acid Amplification Tests

e Recommended Turnaround time: 24-48 hours
from specimen receipt

* Most can be performed from smear positive or
smear negative specimens
— Sensitivity decreases for smear negative specimens

* Does not replace the need for culture
confirmation. Culture still needed for
conventional drug susceptibility testing and
genotyping.
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Updated Guidelines for the Use of
NAAT in the Diagnosis of TB

 “NAAT should be performed on at least one
respiratory specimen from each patient with signs
and symptoms of pulmonary TB for whom a
diagnosis of TB is being considered but has not yet
been established, and for whom the test result
would alter case management or TB control
activities.” MMWR, 2009, 58:7-10

o State TB control program and ASL collaborated to
determine criteria for testing.
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ASL’s NAAT Algorithm

Respiratory
Specimen

[ Initial Smear + } [ Smear - }
d N O N
NAAT performed NAAT performed
upon approval

Arizona
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How to get approval for NAAT?

e Contact State TB control program

« Approval will be based on whether the patient
meets the following criteria

— Have a cavitary lesion seen on CXR
— Are In a long-term care facility

— Are HIV positive

— Are Immunocompromised

— Are on dialysis, or

— If it will make a difference in the
treatment/isolation of the patient
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TB Drug Susceptibility Testing

e Broth Systems
— Rapid results
— Testing done from culture

— FDA approved for first line TB drugs
 |soniazid, Rifampin, Ethambutol, PZA
o Streptomycin

— Recommended on all initial cases of MTBC

— Should be repeated if there is clinical evidence of
failure to respond to treatment or if cultures fail to
convert to negative after 3 months of treatment.

Arizona
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Proportion Agar Drug Susceptibility
Testing

e Proportion Agar Method

— “Gold Standard” method used in the United States for
several decades.

— Equal quantities of several dilutions of a standard
Inoculum onto a agar based medium with and without
drug

— Number of CFU growing on drug containing
quadrants are compared to those on the drug free
medium and expressed as a percentage

— Turnaround time: 21-28 days

 If drug resistance is suspected contact ASL or
State TB control program.
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Proportion Agar Drug Susceptibility
Testing
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Molecular Detection of Drug
Resistance

« Laboratory developed tests (LDT)

 Non-FDA approved tests (Research Use
Only [RUO] or not available in U.S.)
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Molecular Detection of Drug

Resistance

 The CDC began offering Molecular Detection of
Drug Resistance for Mycobacterium
tuberculosis, Sept 2009.

« PCR-based DNA sequencing for drug resistance
 Criteria for accepting specimens

— High risk patients (RIF-R, MDR-TB)

— High profile patients

— Known RIF-R

— Mixed or non-viable cultures
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How to request MDDR services?

e Contact State TB control program to make a
request

 ASL will contact the CDC for approval to send
the specimen

« ASL will arrange to ship the specimen to the
CDC

* Preliminary report issued with molecular results

 Final report issued upon completion of agar
oroportion drug susceptibility testing
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CDC Molecular Detection of Drug

Resistance Service
 Drugs and Genes offered with MDDR service (CDC)

Drug Gene

RIF rpoB

INH INhA, katG
FQ gyrA

KAN [rs, eis
AMK rs

CAP rrs, tlya
EMB embB
PZA pncA
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National TB Genotyping Program

 Began in January, 2004

 Goal: Genotype at least one isolate for
every culture-positive case of TB

* Arizona State Lab actively participates In
program by routinely submitting isolates to
the assigned genotyping laboratory.
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National TB Genotyping Program

 Results are uploaded to a national
database.

e Results are used to
— Confirm suspected links

— Detect unsuspected transmission
— Detect false positive cultures
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Questions???
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