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BACKGROUND

»Rapid identification (ID) and antimicrobial susceptibility
testing (AST) have the power to appropriately guide
antibiotic therapy and optimize healthcare outcomes

»The Microbiology lab at Rhode Island Hospital
performs:
50,000-60,000 blood cultures/year
700,000 tests/year
24h/7d

»High volume and varied tech capabilities (55) does not
favor methods with multiple hands-on manipulations for
rapid ID and AST
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BACKGROUND

»The purpose of this study was to prospectively
evaluate the Accelerate Pheno™ system (Pheno)
for blood cultures positive for Gram negative
rods (GNR) in the context of:

routine laboratory workflow
accuracy with current identification and AST methods
identify medically actionable benefits as part of:

" business plan for the lab
" stewardship plan for implementation
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ACCELERATE PHENO™ SYSTEM

FDA cleared Feb 2017
= Direct from positive
blood culture
= D in 90 minutes
= ASTin~7 hrs
= GN 15 antibiotics
= GP 8 antibiotics
= Entire process contained
in 1 kit

wd €9/,,0¢
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WHAT IS THE SCIENCE?

»Automated sample prep and
ELECTROCHEMISTRY bacterial immobilization to enable

SUPERCOMPUTING microscopy-based, single-cell
iveRozATON analysis for ID and AST
»>|D performed using fluorescence in
situ hybridization (FISH)
& target organism specific rRNA sequences

with several mono-labeled DNA probes

»Colocalization of target probe with
universal probe signal confirms the
presence/identity of target while
differentiating non-specific staining

4/23/2019 K. Chapin MD



WHAT IS THE SCIENCE?

ELECTROCHEMISTRY " The MIC and categorical

SUPERCOMPUTING interpretation are generated
AUTOMATIC IMAGE ANALYSIS using morphokinetic cellular
"-“%‘;};i;"‘,f;iﬁ__gr\b' - analysis by dark-field microscopy
AUTOMATED of individual,live,growing,
immobilized bacterial cells
in near real-time (g 10 min)
& in presence (test) and absence

(control) of a single
concentration of antimicrobial
agent

® Data analysis: billions of data
points per run and growth curve
algorithm analysis used to
predict susceptibility
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ACCELE

RATE PHENO™ SYSTEM

Division Rate Distribution Time/Effect Curve  Dark-field FISH / individual clone

Grow Curve
Klebsiella spp. susceptible
MEM
MIC1
Klet
MEM
MIC 32

AST- Morphokentlc Cellular Analysis

* Bacteria are grown up to

4 hrs in presence of single concentration of antibiotic.

* Growth response is measured using time-lapse imaging.
* MICs determined by matching growth patterns to reference growth profiles that correlate to MICs
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STUDY ASSESSMENT PROTOCOL

»From January to August 2018, Pheno was prospectively
evaluated from 100 blood cultures determined as GNR

based on Gram stain

»Per protocol:
Positive bottles are stained, read and subbed to media
for next day bench reading
During the study period, technologists (15t and 2"d
shifts) were trained and Pheno performed as part of
the routine workflow

= After gram stain return to bottle and withdraw specimen
for plate subbing and pheno inoculation
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ACCELERATE PHENO™ SYSTEM

Identification E . . .

E. coli X X X X X X X X X X X X
Klebsiella spp. X X X X X X X X X X X X
Enterobacter spp. X X X X X X X X X X X
Proteus spp. X X X X X X X X X X X X
Citrobacter spp. X X X X X X X X X X X
S. marcescens X X X X X X X X X X X
P. aeruginosa X X X X X X X X X
A. baumannii X X

Klebsiella spp. Proteus spp.

K. oxytoca, K. pneumoniae P. mirabilis, P. vulgaris

Enterobacter spp. Citrobacter spp.

B/sleacae, E. aerogenes C. freundii, G. kesewnd
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STUDY ASSESSMENT PROTOCOL

»Pheno provided automated ID/AST results, which were
recorded and compared to laboratory standard of care:

MALDI-TOF ID and VITEK® 2 AST
»Tabulated:

Time points for all ID/AST results

Accuracy of ID/AST comparisons

Chart review was performed to assess underlying:
* Diagnosis

* Antibiotic use and assessment

* Length of stay (LOS)

* Mortality
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Jan — May 2018 had 585 Positive Blood cultures at RIH
65 (11%) Pheno tests on Blood Cultures with Single morphology of GNRs on GS

Single organism = 56 (86%) ; > 1 organism =9 (14%) » 70% with an ID/AST

W E.coli

| Klebsiella spp

M Proteus spp

M S. marcescens

m Citrobacter spp.
® Enterobacter spp

B Ps. Aeruginosa
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PRELIMINARY POTENTIAL STEWARDSHIP

IMPACT DATA

Was there a change in atbx Where was change

after Vitek AST reported? NOT happening?

m Surgical Service
No

0 ® Those already on
(I

appropriate antibiotics

H Yes No
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RESULTS 100: PHENO DATA

»Pheno gave interpretable ID/AST results for 76% of specimens

»ldentification
81 specimens monomicrobial/ID sensitivity 100% and specificity 100%
19 polymicrobial/ID sensitivity 83.3% and specificity 100%

» Susceptibility
96.7% Essential Agreement and 96.3% Categorical Agreement
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100 PROSPECTIVE GNR RESULTS

76% CORRECT ID/AST

TABLE 1

1 | BURK indeterminate 26| PR PR ENT, ECOC ENT 76 |BACT Strep - no AST
2 |PR PR 27|KL KL 52 [Tt z 77 |EC EC
3 KL kL 28|KL, CIT KL 53 |HAF no result 78 (PR PR, SA - no AST
4 | KL, ECOC error 29|EC EC 541 EC EC 79 [ KL KL
5 | KL, ECOC EC, KL-no AST|30|CIT cIT 55|EC EC 80 |EC, CONS no result
6 31|SER SER 56| EC EC 81 |EC, ECOC EC
( HFLU no result 32|PA indeterminate |57 |KL KL 82 |KL KL
] [Pr= =i 33|KL, PR KL, PR -no AST |58|EC EC 83 |EC no result
9 | KL KL 34|EC EC 59 |EC EC 84 [KL KL
10| BACT indeterminate (35| KL KL 60| ENT, PANT, SPHING ENT 85 |EC EC
11| EC EC 36| MORAX, MICCOC indeterminate |61)EC, KL, ENT, CLOS EC 86
12| EC EC 37(PR PR 62 | PFL, SPHING indeterminate 8( indeterminate
13 38| KL, CLOS, BACT KL 63 |EC EC 88
q EC error 39| PANT no result 64 | PA KL 89 |EC EC
15 Tt = 40| EC EC 65 |EC EC 90 [ENT ENT
16| CLOST indeterminate |41|EC = ‘66 EC EC 91 [SAL no result
17| EC EC 1\2 PR PR, SER - no AST }7 CIT CIT 92 (CIT, CORYN T
e
18| PA PA 43m = b8 | KL KL 93 KL, SER SER
19| EC EC 44| EC EC 69 [KL KL 94 |EC EC
20| BACT no result 45(KL KL 70| PA PA 95 |BACIL no result
21| EC EC 46| EC EC 71|ENT ENT 96 |EC EC
22| EC EC 47| EC EC 72| PA, EC, BACT PA 97 |EC EC
23|EC,CONS EC 48| KL KL 73 | PAST no result 98 |AB, PANT, CONS AB
24| EC EC 49| SER SER T4 EC EC 99 [ENT ENT

25| EC EC 50| BACT no result 75| PA PA 100| EC, CONS EC




TIMING OF NEW GNR+ GRAM STAINS

»Assessment of timing distribution of positive blood cultures/gram
stains and Pheno AST allowed assessment of instrument needs

Time between new GNR+ gram stains
Days CGEEDSEREND GO @D 60 e o { J { B { { J
Hours. { B B J oo @ [ B { o 00 O o O o O @ oo o® o { J @
\ /
0 Y a 8 12 16 20 24
Only 12 new GNR+ stains
within 6 hours of the prior « Hours < Days
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RESULTS PHENO LAB PARAMETERS

»Comparison of average time from
Gram stain to final AST:

Pheno was 8.4 hours and
VITEK 48.3 hours (p<0.0001)

» Easily incorporated into
routine workflow
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TIMING OF AST RESULTS

Time of AST result

4:00 AM 8:00 AM 12:00 PM 4:00 PM 8:00 PM 12:00 AM
e Vitek ¢ Pheno

Time distribution of Pheno results would allow 2/3
of patients to have same day AST intervention
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FINAL RESULTS : CLINICAL DATA

I\/Iortallty due to GNR sep5|s was 17%

4/23/2019 http:// bestofalltoplcs com/thecslgtgmnof fate-of-greek- mvthologv/
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RESULTS

CHART REVIEW AND STEWARDSHIP OPPORTUNITIES

»17% mortality
»L0OS 9.1 days
»0ver 50% of GNR infections were due to:

UTI or uncomplicated sepsis and
20% were polymicrobial

»De-escalation from broad-spectrum antibiotics:
could have occurred in 79% of patients

Antibiotic changes were delayed in 40% and

Discharge was delayed in 11% because of pending
standard protocol AST results

»Cost of one septic patient Rl $28,000
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»Diagnostic management including microbiology
and antimicrobial stewardship programs (ASPs)
providing rapid ID/AST and active consultation
respectively, could have major impact on this
GNR septic patient population with high
mortality

»Pheno was easily incorporated into routine

micro workflow and gave results for almost 80%
of all GNR

»Stewardship currently reviews all GNR blood
cultures and agreed that they could incorporate
Pheno results into daily consults
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FINALIZING STAGES

»Both acute care hospitals will use Pheno for GNR
»Retrain and train our remaining micro staff
»AMS interventions tracking planned

==l AMS Interventions

e Intervention made: yes/no

e Intervention type: de-escalation, escalation, initiation, etc
e Intervention outcomes: accepted/rejected

¢ Date/Time intervention

sl Process Measures

e Time to effective therapy
* Time to de-escalation

Other Metrics

¢ Source of BSI
¢ |0OS
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CPT CODE SPECIFIC FOR PHENOTEST BC KIT

Accelerate Infectious disease
PhenoTest™ (bacterial and fungal),

BC kit, organism identification,
Accelerate blood culture, using rRNA
Diagnostics, FISH, 6 or more organism
Inc targets, reported as
positive or negative with
phenotypic minimum
inhibitory concentration
(MIC)-based antimicrobial
susceptibility

Will help with cost justification and comparisons to current methods
ID 87077 and AST 87186 reimbursement from CMS = $20.64
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