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Staff TST in Four Hospitals with

MDR-TB Outbreak
TESTED CONVERSION PERCENT
39 13 33
12 6 50
108 24 22
10 5 50
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MDR-TB in Healthcare Workers

11 were HIV-positive
8 were HIV-negative

9 died
7 were HIV-positive
6 deaths related to MDR-TB

2 were HIV-positive deaths due to cancer and drug
overdose

Median Age 37 Southeastern Natlonal‘ i

TubercuI05|s Center

Dave Ashkin, MD, FCCP




Changing TB Isolation Practices: New Dave Ashkin, MD, FCCP
Guidelines for Molecular Testing

07/20/2016

What factors contributed to the outbreak?

e Convergence of highly susceptible, immunosuppressed patients with
patients with active tuberculosis

» Delayed recognition of tuberculosis

« Delayed recognition of multidrug resistance

» Delayed initiation of effective anti-tuberculosis therapy
e Lapses of infection control practices

Breakdown of Source Control

Delayed isolation

Poor ventilation

Lapses in respiratory isolation

Inadequate duration of isolation

Inadequate precautions for cough-inducing procedures
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Guidelines (1990,1994 and 2005) Success
in Preventing Nosocomial Spread

* Recommended the Use of Administrative, Respiratory
Protection and Engineering Procedures to prevent
nosocomial transmission of TB

Southeastern National ‘ i
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Removing Patients From A.l.I.

+ Traditionally used 3 sputum smears, at least one collected
in the early morning

* Recommendation of 3 negative smears to remove from
isolation not based on performance studies but
historical data on risk of transmission from smear
negative cases (30-50% of positive PPDs among smear
(+) vs ~5% among smear (-)) as well as studies showing
sensitivity of smears to diagnose TB (~50-60%)*

Southeastern National ‘ i
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1 Sepkowitz CID 1996:23:954-62
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Infectiousness of TB

* Not all patients with active TB are contagious

* Only about 20-50% of patients with TB are thought to
be able to transmit disease (1-3)

* Those that are contagious can and at times do infect
a lot of individuals-"super transmitters”

* Need to identify those that are contagious especially
in congregate setting where the spread of TB may be
even greater given the environment (especially in
hospitals or other environments where there are
immunosuppressed individuals)

1 Jones-Lopez et al AIRCCM 2013:1007 Southeastern National ‘ i
2 Snider et al ARRD 1985:325 Tuberculosls Center
3 Riley et al ARRD 1962:511

Infectiousness

 Directly related to number of bacilli-laden droplets
expelled into the air

* Infectiousness usually declines rapidly with treatment

 However, some remain infectious for weeks or
months

Southeastern National ‘ i
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Patient factors associated with infectiousness:

Infectiousness

Coughing

Cawvity in the lung

Sputum smears positive for acid-fast bacilli (AFB)
TB disease of the lungs, airway, or larynx

Undergoing cough-inducing or aerosol-generating
procedures

Not receiving adequate therapy
Culture positive

Southeastern National ‘ i

Tuberculosls Center

Guidelines (1990, 1994 and 2005) Success

1Grant Am J Infect Control 1998:26:224-31 Southeastern National ‘ i
2 \Welbal et. al. Am J Infect Control 2009:37:668-73 TubercuI05|s Center

in Preventing Nosocomial Spread

Recommended the Use of Administrative, Respiratory
Protection and Engineering Procedures

* Published studies have documented the
effectiveness of these guidelines with a decrease in
the number of occurrences of nosocomial
transmission with a concomitant decrease in the
number of staff conversions!:2




Changing TB Isolation Practices: New Dave Ashkin, MD, FCCP
Guidelines for Molecular Testing

Hospitalization for TB

» Cohort studies have estimated that 50%—-75% of TB
patients are hospitalized for TBY?, and 83% of these
hospitalizations occur at the time of TB diagnosis.?

* From 1995 to 2006, the number of hospitalizations with a
principal diagnosis of TB decreased 41% from 15,000 to
8,800; the number of hospitalizations with a secondary
diagnosis of TB decreased 10% from 55,000 to 49,700.3

* The average length of stay for a TB hospitalization is
between 9 to 17 days,'2 and the estimated cost per
hospitalization is $6,000 to $27,000.%.34

1Taylor et. al. IJTLD 2000:4:931-939 ‘ i
>Thomas et. al. IJTLD 2010:14:1603-12 Southeastern National

3TB Stays in Hosp http://www.hcup-us.ahrg.gov/reports/statbriefs/sb60.pdf Tubercu|05|s Center
“Marks et. al. Emerg Infect Dis 2014:20;812-821

Problems with Isolation

» Patients are kept on average 5-7 days in isolation for TB
* Limited number of A.l.I. rooms in most facilities
* A systemic review showed patients in isolation tend to:
* Be seen less by HCWs
* Have an 8 fold increase in adverse effects
* Have a negative perspective of their care*
« Delay in getting the proper procedure performed
* Most people admitted into isolation DO NOT HAVE TB

Southeastern National ‘ i

Tubercul05|s Center
*Abad et. al. J of Hosp Infection 2010:97
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Removing Patients From A.l.I.

* Traditionally used 3 sputum smears collected daily in the

early morning

Took a long time so studies were performed suggesting

collection can be performed every 8 hours
Not sensitive 50-90%

Not specific 70-90% (depending on NTM and TB

(. If sputum s smear-negative md MTl}mgame' an addlllond spedmen should
be tasted with MTD. The pa !
a0 MTD resylts are negative. Tne cllnlclan musi relv on cllnlcal ]udgemenl In
decislons regarding the need for antituberculous therapy and further diagnostic
work-up because negative NAA rasults do not exclude the possibility of active

prevalence)
Southeastern National ‘ i
Tuberculosis Center
SHARE « LEARN » CURE
Vol 497 No. 26 MAOWR Lol

Notce io Readers

Update: Nucleic Acid Amplification Tests for Tuberculosis

‘On September 30, 1538, the Food and Drug Admindstration approved a reformulatad
Amplitiad Mycobacterium Tubarculosis Direct Test® (MTD) (Gen-Probe®, San Diego, Call-
fornlal for detaction of AdrcobEac ienum fubercuiosis In acid-Tast baclll (AFE] smear-
poskive and smear-negative respiratory specimans from patients suspected of having
fubarculosls [TEL. MTD and one othar eclalc acid am plification {MAA) bact, tha Amplicor®
Mycobactarium Tuberculosls Test (amplicor) (Roche® Diagnostic Systems, Inc.,
Eranchburg, New Jersay), previously had been approved for he direct dataction of M.
tutercuiosis 1IN FEspirabory Specimens that have posithve AFE smaars. This notice up-

dES tha original SLmm sry publisned In 1896 ( 1) and provides suggestions for using and
Infnrrratinn BIAA toct racstbe formananinn nesiante cisnackad of houlnn TR

MMWR 7/7/2000

pulmonary TE.
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Removing TB suspects from respiratory
Isolation: Efficiency of a single sputum
NAAT compared to serial smears
Campos MA et al — arcem 178:300-305 (2008)

Processing: 7 days; NAAT 6 days; broth medium monitored 7 days
NAAT (first specimen) — AFB and culture (3 specimens) — 493 pt [46 TB]

Tuberculosis (46) No TB (447)
First Sputum NAAT .
High ROTT (35) Low ROTT (11)
Positive 35 5 0
Negative 0 6 447

Southeastern National ‘ i

Tuberculosls Center
RE * LEARN = CURE

ROTT = Risk of TB transmission

GenExpert A.l.l. Studies

* In a prospective study of 139 patients (10 cases of TB)
admitted to rule out TB (30% HIV+)1, serial sputum AFB
smear microscopy and a single concentrated sputum
Xpert had identical sensitivity (89%) and similar specificity
(99%) referenced to culture positivity.

 In another study of 207 admissions to A.l.I. (23% HIV+)2,
Xpert detected 5 of 6 culture-confirmed cases on the initial
submitted specimen; the sixth culture-positive case was
detected on a second specimen. Sensitivity again was
similar for Xpert and AFB smear: 93%.

Southeastern National ‘ i

TubercuI05|s Center

1. Chaisson LH, Roemer M, Cantu D, et al. Impact of Gene Xpert® MTB/RIF assay on triage of respiratory
isolation rooms for inpatients with presumed tuberculosis: a hypothetical trial. Clin Infect Dis 2014; 59:1353.
2. Lippincott CK, Miller MB, Popowitch EB, et al. Xpert® MTB/RIF assay shortens airborne isolation for
hospitalized patients with presumptive tuberculosis in the United States. Clin Infect Dis 2014; 59:186.
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2fzens

Revised Device Labeling for the Cepheid Xpert MTB/RIF Assay for Detecting
Mycobacterium tuberculosis

e of Moy Disisen, Ul f ot fo s o Roninl
¥ o
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FDA Approval of GenExpert for A.l.I.

* “In February 2015, the U.S. Food & Drug
Administration (FDA) approved a change in the
package insert for the Xpert to reflect expanded
claims related to A.l.I.. According to this change,
negative results using this assay on “either one or two
sputum specimens” can be used as an alternative to
examination of serial acid-fast stained sputum smears
to aid in the decision to discontinue A.l.l. for
patients with suspected pulmonary TB”

Southeastern National ‘ i

TubercuI05|s Center
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Diagnosis of TB

* Detection of organisms

* Need to have enough biomass to identify the
organism

Southeastern National ‘ i

TubercuI05|s Center

Diaggosis of TB

» Detection of or®g

pugh biomass to identify the
organism

Southeastern National ‘ i
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Xpert MTB/RIf for
Airborne Isolation Decisions

« WE ARE NOT GOING TO SPEAK TODAY ABOUT
NUCLEIC ACID AMPLIFICATION TECHNIQUES FOR
THE DIAGNOSIS OF TB

* MUST DISTINGUISH AS THESE SCENARIOS ARE BEING
CONFUSED IN THE TB COMMUNITY

* DISTINGUISH BETWEEN A DIAGNOSTIC TOOL AND A
DECISION MAKING TOOL

« HOWEVER IN THE PROCESS OF MAKING A.l.I. DECISIONS
STILL MAY BE TRYING TO DIAGNOSE TB AS INDICATED

Southeastern National ‘ i

Tuberculosls Center

Xpert MTB/RIf for
Airborne Isolation Decisions

 Itis atool trying to predict infectiousness which in
hospitals has been traditionally done by 3 negative
smears AND the clinical appropriateness to be
removed from isolation

Southeastern National ‘ i

TubercuI05|s Center
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APHL

Consensus statement on the use of
Cepheid Xpert MTB/RIF“assay in making
decisions to discontinue airborne infection

isolation in healthcare settings

The purpose of this consensus statement is to provide
guidance for clinicians, nurses, and hospital infection
preventionists on the use of the FDA-approved Cepheid
Xpert MTB/RIF® (Xpert) Nucleic Acid Amplification (NAA)
test when making decisions to discontinue airbome infection

isolation (A.LL) for persons with suspected, infectious
pulmonary tuberculosis (TB).

- Risi i beused
™

- Tud NAA teats Enidl i o
s oy coshemed 1L

Note: FD/ E = do

See Appandix I for Definition of Terma.

SRAE RS n =gl et Southeastern National ‘ i

Tuberculosis Center
SHARE « LEARN » CURE

NTCA/APHL White Paper

* Represents a significant document which is meant to
be a practical consensus statement for the
implementation of the FDA approval for the
GenExpert for its Airborne Infection Isolation
indication

Southeastern National ‘ i

Tuberculosis Center

SHARE * LEARN » CURE

Dave Ashkin, MD, FCCP
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Community Standard for
GenExpert for A.l.I.

* It will be up to each state TB program in partnership

with Hospital Infection Control Practitioners to “set the
community standards” for the use of GenExpert for
A.lL.l. through their program’s Policies and Procedures
(Recommended Operating Procedures)

Southeastern National ‘ i

Tuberculosls Center

“Changing TB Isolation Practices:

New Guidelines for Molecular Testing”

e Dr.John Bernardo- “CONSENSUS STATEMENT ON THE

Use oF CEPHEID XPERT MTB/RIF® ASSAY IN MAKING
DECISIONS TO DISCONTINUE AIRBORNE INFECTION
ISOLATION IN HEALTHCARE SETTINGS”

Dr. David Warshauer-"WORKING WITH YOUR
LABORATORY”

Dr. Neha Shah-" XPERT CONSENSUS STATEMENT:; THE
ALGORITHM"

Southeastern National ‘ i

TubercuI05|s Center
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www.aphl.org

» Easy to use FDA approved automated real-time PCR
system

* Available in many laboratories

— Used for other infectious agents in addition to M.
tuberculosis complex

Analysis. Answers. Action. www.aphl.org

07/20/2016 1
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Specimen Requirements

* Quality specimen and adequate volume are critical
» Expectorated or induced sputum

* Specimen requirements may vary among
laboratories

* One specimen for both Xpert and
smeatr/culture, 5-10 ml

* Allows interpretation of Xpert in
conjunction with AFB smear result

* Two specimens .
Analysis.
* One for Xpert, 1-2 ml Answers.

Action.

» Separate specimens for
smear/culture

www.aphl.org

Reporting

MTB Detected
MTB Not Detected

Invalid

— Presence or absence of MTB could not be
determined due to failure of the control

Rifampin resistance detected
Rifampin resistance not detected
» Rifampin resistance indeterminate

E Analysis. Answers. Action. www.aphl.org

07/20/2016 2
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Reporting

« May include interpretive comments

— E.g Aresult of MTB not detected indicates infectious
TB is not likely. Make the decision to discontinue
airborne infection isolation in conjunction with clinical
data.

* Who to report to?
— Health care provider
— Infection preventionist
— TB Control Program
— Local Public Health

E Analysis. Answers. Action. www.aphl.org

Turn-around Time Expectations

» Will vary with how laboratory is structured
and staffed
— Xpert system available onsite and raw sputum
tested----2-3 hr
— Xpert system offsite and raw sputum tested
 Factor in transport time plus 3-4 hr

— Xpert performed in the Mycobacteriology lab
using processed sediment ----5 — 24 hr

E Analysis. Answers. Action. www.aphl.org
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Xpert Consensus Statement
Part 1
The Algorithm

Neha Shah, MD MPH
Tuberculosis Control
California Department of Public Health
Centers for Disease Control and Prevention

July 2016
MATBCR s,

Disclosures

 No affiliation or financial relationship with
any of the tests or companies mentioned in
this presentation

 This presentation does not necessarily
represent the official position of the US
Centers for Disease Control and Prevention
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Collect sputum" for AFB smear microscopy, AFB culture, and Xpert

| Negative Xpert result: | | Invalid Xpert result™*

—

| M.tb complex not detected |

TB likely | Infectious TB not excluded ]
Stop Xpert testing -
and continue AL

Collact second sputum specimen at least 8 hours after first spacimen

| Negative Xpert result:*** | Invalid Xpert result**

4

TE likely | Infectious TB not likely |

4 4

Stop Xpert testing b f-i.ake the dgcisicln to
and continue A.LL discontinue A.LL in conjunction
with clinical data®*

Case 1

91 year old male from Philippines
Remote history of TB per patient
Hemoptysis but no other TB symptoms
Xpert positive

Discontinue Isolation?

Neha Shah, MD, MPH
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Cou. ~t sputum’ for AFB smear microscopy, AFB culture, and Xpert

| Positive Xpert result: | Negative Xpert result: | Invalid Xpert result**

] M.tb complex detected | M.tb complex not detected |
| 1 | .|
| T8 likely | Infectious TB not excluded |

|

Stop Xpert testing

and continue A.LL Continite Al

Case 2

18 year old male from China
IGRA negative

CXR with LUL calcification consistent with
granuloma disease

Xpert negative

07/20/2016
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. . - i
Positive Xpert result: Negative Xpert result: Invalid Xpert result**

M.th complex detecteac M.tb complex not detected |
’ TB likely | Infectious TB not excluded

Y J

Stop Xpert testing -
| and continue A.LL J } Contingea bl

1)

Collect second sputum specimen at least 8 hours after first specimen

Case 2

« Second Xpert negative

07/20/2016

Neha Shah, MD, MPH
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Collect second sputum .pecimen at least 8 ho.'rs after first specimen
for AFB s -ar microscopy, AFB cuiture, and Xpert

Positive Xpert result: Negative Xpert result:*** Invalid Xpert result**

M.tb complex detected Mtb complex not detected
TB likely Infectious TB not likely [ Continue ALl and use
- - L - | AFB smear results
J: ¢ with Xpert result
. . . and clinical judgment
Stop Xpert testing \  Make the decisionto to make decision to
and continue A.LI JEl discontinue A.LI in conjunction | discontinue A.LL
with clinical data**** y \

Case 2

* Discontinue isolation?

18 year old from
China

IGRA negative

CXR with LUL
calcification
consistent with
granuloma
disease

07/20/2016 5
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Case 3

18 year old male from China

IGRA positive
CXR with LUL calcification consistent with
granuloma disease

Nonproductive cough
Xpert negative

. . 4 - i
Positive Xpert result: Negative Xpert result: Invalid Xpert result**

M.th complex detectec Mtb complex not detected |

A | \:

’ TB likely | Infectious TB not excluded :

Y J

Stop Xpert testing -
| and continue A.LL J } Contingea bl

1)

Collect second sputum specimen at least 8 hours after first specimen

07/20/2016

Neha Shah, MD, MPH



Changing TB Isolation Practices: Guidelines for Neha Shah, MD, MPH
Molecular Testing

Case 3

» Second Xpert negative

Collect second sputum .pecimen at least 8 ho.'rs after first specimen
for AFB s -ar microscopy, AFB cuiture, and Xpert

Positive Xpert result: | | Negative Xpert result:*** Invalid Xpert result**

M.tb complex detected I M.tb complex not detected l
y _ J | _

TB likely Infectious TB not likely [ Continue A.lLl. and use
- - Jd AFB smear results

J: ¢ with Xpert result

. o and clinical judgment
Stop Xpert testing . Make the decisionto f to make decision to
and continue A.LI discontinue A.LI. in conjunction | discontinue A.LIL
with clinical data**** y \

07/20/2016 7
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Case 3

Discontinue isolation?

18 year old from

china What if he had hemoptysis

IGRA positive instead of dry cough?

CXR with LUL - g .
calcification What if it was winter time and

consistent with everyone in dorm had a cough?
granuloma disease

Dry cough What if he was smear positive?

h 4 A . 4 i N
AFE discordant
AFB positive on 2 tests AFE negative on 2 tests 1 positive and

G

TB n -]
TB not likely; ©. oot riled out;

Follow up final AFB culture results

Infectious TB not likely;

Neha Shah, MD, MPH
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Case 3

e Discontinue isolation?

e REPORT TO HEALTH DEPARTMENT

Case 4

40 year US-born individual

TST positive

Had minimal contact to TB case
Nonproductive cough

CXR: minimal infiltrates RML
Xpert negative

07/20/2016 9
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. . - i
Positive Xpert result: Negative Xpert result: Invalid Xpert result**

M.th complex detecteac M.tb complex not detected |
’ TB likely | Infectious TB not excluded

Y J

Stop Xpert testing -
| and continue A.LL J } Contingea bl

1)

Collect second sputum specimen at least 8 hours after first specimen

Case 4

« Second Xpert positive

07/20/2016

Neha Shah, MD, MPH
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Collect s.cond sputum specimen at least 8 hours after first specimen
fe* AFB smear microscopy, AFB cuiture, and Xpert

Positive Xpert result: Negative Xpert result:*** Invalid Xpert result**

TB likely Infectious TB not likely [ Continue A.lLl. and use
- AFB smear results

J: ¢ with Xpert result
- . o . and clinical judgment
Stop Xpert testing \  Make the decisionto to make decision to
and continue A.LI J 4l discontinue A.LL in conjunction | discontinue A.LL
with clinical data**** y \

Summary

« Historically 3 smears used to determine
discontinue of A.1.1.

e Can now use Xpert

» Consensus statement developed to assist
with determining criteria to discontinue
isolation

07/20/2016 11
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Summary

e DO NOT use consensus statement as a
diagnostic algorithm

e |fsmells like TB, it is still TB

» Keep public health TB program aware of any
suspected TB cases

L
! CAN'T WE ALL
JUST GET A

LUNG?/

Thank you
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