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Topics within this talk A

AThe vital role of the technologist in patient care

AThe integration of the clinical microbiology laboratory with multiple
levels of healthcare decision makers

AThe challenges of decisignaking in the face of evencreasing
diagnostic complexity
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A case of the coughs e

AA 30 year old healthy female presents to her pulmonologist in June of
2016 with a history of bronchiectasis and recurrent pneumonia

AShe had 3 episodes of pneumonia between January and April 2016
during which she coughed up sputum that started out as yellowish
green but eventually became tinged with blood

AEach episode seemed to respond to antibiotics



A case of the coughs

AA sputum culture is obtained at
the time and is negative for
mycobacteria, fungi and
bacteria

AGram stain shows...




LS
GL
A case of the coughs e

ABecause she appears well, no treatment is initiated at the time

AThe following month (August 2016) has another episode of
pneumonia for which she is treated with cefuroxime

AIn November 2017 she delivers a healthy full term baby with no
complications

ALY al NOK 2F Hnamy &KS F3FAYy LINbBa
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AShe receives another course of cefuroxime but her symptoms persist,
therefore she is switched to a longer course of levofloxacin
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A case of the coughs

AAnother sputum is obtained

Specimen Source/ Description SPUTUM

SPECIAL REQUESTS MNone

GRAM STAIN 4+ POLYS

GRAM STAIN 1+ EFITHELIAL CELLS

GRAM STAIN J+ BRANCHING GRAM POSITIVE RODS
CULTURE / TEST 2+ ORAL FLORA

A2 KIFgQa 3J2Ay3 2y KSNBK



One In a million

AAN astute technologist picked out
a single small colony in thé®

guadrant that appeared different

than the surrounding oral flora

AThe isolate failed to grown on
LowensteirJensen agar but did
grow on chocolate and BCYE

AGram stain matched sputum from ¢ v
2016 and from 2018 (i




When in doubt, sequence @ ey
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A16S ribosomal gensequencing was
performed using a colony of pure growth

AV, NBIF BSRQ o0F OUSNMRI f
amplified the gene target

ASubsequenBanger sequencingelded a
contigof ~1500 base pairs

AUsing local sequence alignment software an
a curated database of bacterial genomes, thi
genetic sequence had a 99.8% match to

Nocardiaasiatica



Nocardia : Everywhere you want to be@

AGram positive
AFilamentous
ABranching
AModified acidfast
ASoil saprophytes
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Nocardia : Everywhere you want to be@

ACan cause disease in healthy and
Immunocompromised hosts

% A3 major clinical manifestations:
ACutaneous
APulmonary
ADisseminated (CNS in particular)




Micro saves the day (again)

AThe patient was switched off
levofloxacin and started on
trimethoprim-sulfamethoxazole

AHer symptoms appear to have
resolved and she is awaiting
Infectious diseases consultation
for further management
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Resistance Is not futile

A50 year old female with a history of uterine fibroids who presented to
her general practitioner in India in August of 2017 with a complaint of
R leg swelling for 2 weeks

AAnN ultrasound showed a 16x13cm mass attached to her uterus that
was compressing her ureters

AShe underwent a surgery to remove the tumor, which was identified
as a leilomyosarcoma, and ureteral stents placed to maintain patency
of her urinary tract

AShe spent several days in the surgical intensive care unit in India



Resistance Is not futile

AShe comes to the Dana Farber Cancer Institute for further
management of her cancer

AShe is asymptomatic

AOn routine prechemotherapy surveillance, she is noted on her
urinalysis to have 50 WBCs

AA urine culture is obtained



KLEBSIELLA PNEUMONIAE

Antibiotic Interpretation Value
Amikacin Resistant ==64
Amoxicillin-clavulanate Resistant ==32
Ampicillin Resistant ==32
Cefazolin Resistant ==64
Cefepime Resistant ==hG4
Cefoxitin Resistant ==
Ceftazidime Resistant ==64
Ceftriaxone Resistant ==64
Ciprofloxacin Resistant ==
Gentamicin Resistant ==16
Levofloxacin Resistant =
Meropenem Resistant ==16
Nitrofurantoin Resistant ==h12
Piperacillin-tazobactam Resistant ==128
Tetracycline Resistant ==16
Tobramycin Resistant ==16
Trimethoprim/sulfamethoxazole Resistant a0
Comments KLEBSIELLA PNEUMOMNIAE

100,000 colony forming units per ml KLEESIELLA PNEUMOMNIAE
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CRE protocol activated!

Non-blood culture isolates & final AST for BC isolates

A 4

Initial culture on BAP / MAC / Chocolate 24 hours

\4

Isolate by sulkzulture

|
v v

ID by MALDI AST byitek+/- KB
!

v Meropenem MIC >= 2
Enterobacteriaceae OR

ErtaR, Mero MIC >=1
* , 48 hours
Potential CRE

A\ 4

Notify infection control
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CRE protocol activated! €Y

Potential CRE
|

v v
Run CARBR PCR Set up:
(KPC, NDM, OX48, A Repeatvitek
IMP-1, VIM) A Imi/ meroEtest 48 hours
1 A mCIM (only if PGR

Report as CRE with presence af
known carbapenemase

Carbaresistant MIC / Carbaresistant MIC /
mMCIM+ mCIM
Report as CRE with Report as CRE with
72 hours presence of unknown absence of
carbapenemas¢CRCRE) carbapenemase
|

Send isolate to state lak

<

Perform whole genome sequencing
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The Wild Wild East ¢

AAn NDM1 metalloproteinase was identified
ASpecial unvalidated antibiotic synergy testing was initiated

Can Ceftazidime-Avibactam and
Aztreonam Overcome f[3-Lactam
Resistance Conferred by Metallo-f3-
Lactamases in Enterobacteriaceae?

Steven Marshall,@ Andrea M. Hujer,>® Laura J. Rojas,>*<

Krisztina M. Papp-Wallace,> Romney M. Humphries,9 Brad Spellberg,©

Kristine M. Hujer,® Emma K. Marshall,2 Susan D. Rudin,®P Federico Perez,2®
Brigid M. Wilson,2 Ronald B. Wasserman,f Linda Chikowski,9 David L. Paterson,"
Alejandro J. Vila,' David van Duin,/J Barry N. Kreiswirth,x Henry F. Chambers,'
Vance G. Fowler, Jr,™ Michael R. Jacobs,” Mark E. Pulse,© William J. Weiss,°
Robert A. Bonomo?2-P-<P



The Wild Wild East

Q

CAZ-AVI 50/ATM 30
26 mm

&

CAZ-AVI 50
14 mm

i
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CAZ-AVI + ATM
25mm

CAZ-AVI + ATM
: 25mm
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Micro saves the day (again) @ S

APatient had stents exchanged and was empirically started on
meropenem and tigecycline but could not tolerate therapy

AShe was switched to ceftazidira@ibactam + aztreonam and all
subsequent urine cultures were negative for organisms

AShe was able to start her chemotherapy
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The future &)

AWnhole genome sequencing is

relatively slow but provides data tha Shotgun

was rarely If ever utilized in clinical ———=——-——F-——"~-=——-"—"-+=

practice e =
AProvides a new way of thinking l

about clinical management that / ‘—O O OO O
promotes _________

ABetter estimation of patient treatment i e
response = mmmmwmw

Assembly l
A I m p rove d i n S i g ht i nto th e i nte r ACGATCGAT: COTAATTTATAGCATGCTAGCTACTGACGGGCTTTTACGGCGTTAGATATATATCGATCGATCGATGCTATATAGCGTGACTGATCGTAGCTGTAGCTAGCTGTAGCTAGCT
connectedness of patients "
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From one test, many answers
(and even more questions)

AFrom a single sequence
AGenetic basis of antibiotic susceptibility
AGenetic basis of virulence
APresence of mobile genetic elements
Aldentification of new mechanisms of

resistance
. » 'x_.\:-‘:—-_ — 2 * o : insA
-7 T 1 ins
v\ roC A b rmpA
s
I:]Kp nnnnnnnnn 2

3 K pneumeniae 1

B3 K pneumoniae3

B3 Hypervirulent K pneumoniae 1088
B LV PK
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From one test, many answers @ &
(and even more guestions)

D sTij027) E ST3|[001}
4@ AFrom comparison of multiple
sequences

| A ldentification of highrisk clones
e —— for infection control, state /
| & national labs
=3 [ _%? Aldentification of nosocomial
g transmission events
5 APrediction of treatment
response

A Evolutionary dynamics of
antibiotic resistance

MEdianE[IE_.
51242 |
R=8.10
p<0-0007 §

r—
—

Median ED' ——

R=1.01 i

(MR

I I I T | I 1 1 |
1990 1995 2000 2005 2010 1990 1995 2000 2005 2010
‘Year Year



Back to our patient

AA seconcK. pneumoniae

Penicillins SHV11
Betalactam CTXM-15
Betalactams combinations OXAll
Cephalosporins TEM199
Carbapenems NDM1
Macrolides msi(E)

: : 't 1 600Q0U
Aminoglycosides L1/ 6c00
Rifamycins arr-6
DHFR sull
Fosfomycin fosA5
Multidrug emrD
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Isolate obtained at the same
time was identical except it
lacked the NDML gene

ADynamic acquisition and loss?

A2 subsequent NDM +
Isolates have been identified
since October

ANo travel history for both



We serve multiple masters

Direct Inpatient / outpatient Financial :
: : : : Policy makers
patient care populations Imperatives
: Antimicrobial Infection State / national public Academic
Providers : :
stewardship control health agencies researchers

Clinical microbiology
lab
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Our deliverables are deceptively simp@

AOrganism identification and quantification
ASusceptibilities to aniinfectives

AAssaying indirect biomarkers of infection

Ab-D-glucan
AAntigen / antibody tests
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Our true deliverables span a much wi &
range

AFor the provider
A Communication of critical results
A Interpretation of test results
A Offline / unvalidated testing for challenging cases
A Prompt send out to reference laboratories or initiation of additional testing

AFor ASPs

A Calculation of cumulative antimicrobial susceptibility reports

AFor infection control
A Surveillance of highisk organisms
A ldentification of new resistant phenotypes
A ldentification of newly emerging or highly dangerous pathogens

AFor all
A Diagnostic stewardship
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A major headache ,

A27 year old female presents in February 2018 with a 1 day history of
severe headache and vomiting.

AShe denies fever, chills and has no sick contacts

AThe week before her presentation she had travelled to Mexico for
vacation and stayed at a resort

AWhile there, she ate some soft cheeses
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A major headache

AA lumbar puncture was performed csrcounts ano orr

Color, CSF COLORLESS COLORLESS
Turbidity/Appearan... SLHAZY ) SLHAZY )
RBC, CSF 183 | g 0
CSF CHEMISTRIE S Mucleated cells, CSF 263* 1 463* I
Lactate, CSF 2.6* Blasts, CSF (%)

Glucose, ;SF 63" Bands, CSF (%)
Tota| Protein, CSF 7057 4 Neutrophils, CSF (%) 74 58
Lymphs. CSF (%) 12 21
Monos, CSF (%) 13 19
: Eos, CSF (%) 0 0
AShe is started on broaspectrum P : ,,
ant|b|0t|CS and antIVII‘a|S FPlasma cells, C3F 1
NRBC# CSF 0 0

AA specimen was run on tH&ofire  Sammocnromia cs  noTpresent ot pResERT
meningitis/encephalitis platform
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What is the ? =

AThe first FDApproved syndromic panel for diagnosis of meningitis /
encephalitis



