CLINICAIBACTERIOLOQYPDATE

Dennis L. Wegner, Ph.D./SM (ASCP)

ennsylvania
Ottumwa, lowa 52501
800-955-4008/641-684-4621

dwegner@orhc.com




Methicillin Resistant Staph
Aureus (MRSA)

A US Deaths per year from MRSA 18,650

A US Deaths per year from AIDS 16,000

Figures from CDC




Staph Aureus Molecular Biology

AMRSAG6s have altered PBPO6s t
cannot attach, conferring resistence.

AThe gene that codes for alt




A Most produce beta lactamase that inactivates penicillin
and amoxicillin. A few strains produce hyper amounts of
beta lactamase in vitro to inactivate oxacillin, but not
enough to prevent it from being eradicated in the patient.

Aln a mixed population of MR
MRSA fraction may be present in smaller amounts and

grow sl ower than the MSSAGOS
some instruments.

A Occasional strains of MRSA have mecA genes that are
not expressed when incubated with oxacillin, but can be

Induced when incubated with cefoxitin and detected as
being cefoxitin resistant.



Detecting MRSA Isolates

A Newer instruments have built in cefoxitin
disk confirmations that override oxacillin
result.




A Compared to the gold standard presence of
mecA both are 98% sensitive and 98% specific.

A PBP latex gives same day detection of MRSA
colonies, cefoxitin disk testing requires overnight
Incubation.

A Cefoxitin disk overnight incubation detects slow
growing MRSAOs plus the
the mecA gene needs to be induced.



A Do Cefoxitin disk confirmations by using the
Instrument inocula McFarland 0.5 standard to
Inoculate a small Mueller Hinton plate.

AmecA negative MSSAO6S pr ¢
amounts of beta lactamase that cause It to test
resistant in older instruments will test PBP
negative and cefoxitin disk sensitive.

A Use 0.5 McFarland instrument inoculum to also
do the D test for inducible Clindamycin
resistance on the same MH plate with
clindamycin and Erythromycin KB disks.



Detection of VRSA

A Use 0.5 McFarland instrument suspension to inoculate
small Mueller Hinton agar

A Do overnight E test for VRSA




E test vs. vitek

A Higher dosing improves efficacy, but also
Increases nephrotoxicity

A Some feel that visually read E tests are less

accurate than turbidmetric instrument results




Causative antibiotic prescribing practices

A In a mixed Staph population, these have just barely
enough activity to kill the more sensitive Staph, but not
MRSAGOGSs

AThis creates environment W h
thrive




A Limit use of levofloxacin, moxifloxacin, and gatifloxacin
and ALWAYS do a culture

A Never use levofloxacin, gatifloxacin, or moxifloxacin for
empiric therapy of UTI in patients who can take
trimeth/sulfa

A Ceftriaxone or ceftotaxime plus azithromycin for
community acquired pneumonia provides comparable
coverage to quinolones without selecting for MRSA

A Do more cultures, switch to older, cheaper, narrow
spectrum antibiotics



Which sites to test for MRSA
Carrier State

ARectum
AWounds, skin lesions




Chromagenic MRSA Agar

plate is negative on day 1.
A Gives rapid visual recognition of MRSA for possible

reading by late shift generalists of cultures set up
previous evening.




PBP Latex Method

A Test Staph aureus colonies with PBP latex

A Can use PBP latex to test Staph aureus
Isolates from clinical specimens not

Inoculated onto chromagenic agar




Molecular MRSA carrier state detection

Gene Ohm Smart Cycler

A Smaller model under development
A Requires technologist with good molecular skills
A FDA approved for direct wound specimen and positive

blood culture fluid MRSA testing.




Cepheid Gene Expert

antigen test

A FDA approved for direct wound specimen and positive
blood culture fluid MRSA testing.




NStickyo MRSA | nf ec

requires many extra peas

Aflnnocent until proven gui |
and more accepted by patients, but less effective in
preventing hospital MRSA spread

A Rapid 2 hour molecular testing definitive and make these
non issues




A Molecular screening fast, accurate, but very expensive

A Considering costs of hospital acquired MRSA infections,
several large hospitals and hospital groups have found it
highly cost justified

A Cannot charge DRG and other fixed reimbursement
patients and uninsured for MRSA molecular screening

A Several states have passed bills mandating reduction in
MRSA and other nosocomial infections, but have not
specified culture or molecular methods



Insurance company lobbies, in states enacting mandatory MRSA
screening, have not opposed provisions that they pay for screening.

States in which mandatory screening has been passed have not
Increased Medicaid funding to pay for any type of screening in DRG
and uninsured patients consequently, because of cost differences,
culture chosen by default.

Pil ot Apay for performanceo studi
Medicare or Blue Cross reimbursements for zero tolerance
molecular MRSA screening.

Possible future reductions in hospital malpractice premiums for
hospitals doing molecular MRSA screening and immediate contact
precautions.



Probl ems with MRSA(

A Vancomycin bad news if treating a non serious
MRSA infection, such as a wound, skin, or ear
Infection, especially children.




A Against life threatening infections caused by
vancomycin sensitive MRSA, vancomycin has a 40%
failure rate against pneumonia (Sakoulas 2004; JCM
42:2398) and blood infections (Moise Int J Antimicrob
Agents 2000; Supl 1 S-31-S34).

A Vancomycin has poor penetration and slower than
expected clinical bacterial killing.

A Linezolid (Zyvox) costs $120 per day and has slight
hematologic toxicity risks.

A Linezolid not a treatment option for uninsured
patients.



A Rifampin an old antibiotic still used to treat
tuberculosis.

A By itself, ineffective against Staph- NEVER use
alone.

A When combined with other anti-staph antibiotics,
resultant synergy markedly improves cure rates.

A Very clinically effective combined with
vancomyecin, trimeth/sulfa, minocycline, and
ciprofloxacin.



A Eliminated via liver, which may necessitate lowering
dose if liver is impaired.

A Very few contraindications and severe drug
Interactions, but speeds up metabolism of other
medications eliminate via liver.

A If used with rifampin, increased doses of anti-
coagulants, anti-seizure drugs, narcotics, certain
cardiac medications, and birth control pills may be
needed.

A Pharmacist consultation mandatory when using
rifampin.



Rifampin Mechanism of Action

vancomycin IS very poor




A Vancomycin used alone ineffective, but clinical
outcomes improved when oral rifampin is added
to vancomycin (Gang et al Burns 1999; 25:640-
644) and Burnie et al (Clin Inf Dis 2000; 41:684-
689)

A For all types of infections in dialysis patients,
vancomycin plus rifampin preferred.

A Pharmacology of trimeth/sulfa and tetracyclines
In dialysis patients unpredictable.



A If sensitive to both, rifampin plus trimeth/sulfa may be
an alternative to IV vancomyecin.

A If T/S resistant or patient sulfa allergic, minocycline
plus rifampin may be an alternative to IV vancomycin.

A Minocycline contraindicated in pregnancy and
pediatrics. Must swallow whole with full glass of
water. To avoid inactivation by calcium binding, take
between meals to avoid milk products and do not
take calcium salt antacids.

A Both oral therapies above available as generics and
cost only $15 per day.



A If molecular testing shows MRSA carrier state and
blood or lung cultures or gram stains show Staph,
Immediately institute rifampin plus vancomyecin.

A If molecular testing shows MRSA carrier state and
patient has gram stain evidence of wound or other
non-serious infection, immediately switch to rifampin
plus trimeth/sulfa or minocycline.

A If PBP latex identifies Staph aureus colonies to be
MRSA, proceed as directed above.

A See our report formats.



Fruit of the Loom Microbiology

but not as a directive or guarantee.

A In all published clincial studies to date, most are
favorable and no evidence of clinical antagonism.




Physician Rifampin and Minocycline
Unfamiliarity

Information on report.

A See our sample report format.




Why do some phys.]
rifampin combination therapy?

A Fear of developing rifampin resistant Staph and
other bacteria.

- May happen if rifampin reported by itself in column
with other antibiotics.

- Less likely if rifampin AST reported only as part of
synergy statement.




A Good supportive retrospective studies, but no
double blind prospective studies.

A In a prospective MRSA bacteremia study, MRSA

bacteremic control groups receiving vancomycin
only would have 40% risk of failure and death.

A Patients in a study receiving IV vancomycin for
non-serious MRSA infections would become

extremely angry after talking to patients
successfully treated with oral rifampin

combination therapy.



Rifampin combinations MRSA therapy alternatives
(serious Infections)

Vancomycin plus Gentamicin

VVould De nard to manage It patient naa poor renal tunction

A Because of additive vancomycin/gentamicin nephrotoxicity, must
monitor levels, BUN, creatinine very closely

A Pharmacist consultation mandatory

A Supportive in vitro data, but no animal or human studies




A If susceptible, can use high dose trimeth/sulfa
single drug therapy.

A If tetracycline susceptible, can use minocycline
or doxycline monotherapy.

A Cannot use minocycline or doxycycline in
pediatric patients or pregnant women.

A Consider rifampin combination therapy if patient
has wound healing problems and/or deep wound
Involvement.



A Newly released cephalosporin that kills MRSA
by attaching to the PBP(
cephalosporins and penicillins

A Has activity against Enterococci and has
extended spectrum of activity against gram
negatives resistant to other cephalosporins

A Initial reports of safety and efficacy look good
A Effects on normal flora, other suprises???
A Costs issues???



If vancomycin was released today, would the FDA require a warning
not to use it alone to treat life threatening infections?

Will experts agree on strategy to temporarily decolonize hospital
MRSA carriers and avoid need for contact precautions?

Will a strategy be developed to permanently decolonize MRSA
carriers?

If rifampin were never used alone, but always in combination with
another anti-Staph antibiotic, would this increase prevalence of
rifampin resistant TB? This is especially of concern in poorer and
developing countries.

Your unanswered or unanswerable questions?? Please share with
us!!
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Likely Bacterial Agents of
Bioterrorism

A Bacillus anthracis (Anthrax)
A Yersinia pestis (Plague)




Bacillus Anthracis (Anthrax)

espiratory form is biphasic, hard to
diagnose.

A Spore forming, non-hemolytic on blood

agatr.




A Usually transmitted by bites of rodent
fleas.

A Swollen lymph node (Bubo) is classic
finding.

A Pneumonia form rapidly fatal,
transmissable.

A Bipolar staining gram negative rod, non-
lactose fermenting gram negative rod.



A Look for blood cultures or lymph nodes

positive for non-hemolytic spore forming,

arge gram positive bacilli.

A Also look for bipolar staining, non-lactose
fermenting aerobic gram negative rods.

A Inquire as to whether patient has lung
Infection or swollen lymph nodes.

A Send all cultures and specimens to nearest
designated reference lab. Do not attempt to
identify or otherwise handle these.






http://kewl.phear.org/gallery/backgrounds/scenery_waterfall?full=1

A Instantly tell if patient has serious
Infection.

A Instantly tell if antibiotic is correct.

A Occasionally are only way to diagnose
Infection.

A Help distinguish colonization from
Infection.

A Provide assessment of specimen quality.



Allow slides to air dry. You can speed up with slide
warmer, no hotter than 45°C.

Fix slides with absolute methanol. Less destruction
of neutrophils, removes background debris and no
scorched fingers, hands, etc.

Donodot apply reagents direc
edge and allow to flow over smear.

Wash off reagents with gentle streams of distilled
water from wash bottle (controlled pH).

Etch location of smear with diamond pencil after
alr drying step. Helps locate smear and focus
microscope.



Reporting Gram Stains

0 | sInsteédt e
or nvery

ot her el ement
Amanyo.




Colonies on Solid Media

pencil.
D. Stain, decolorize and rinse GENTLY.




Do not stain what is left after media
|l nocul ati onénot represe
only what is left.

Dip slide in alcohol, flame, cool and use sterile
surface to do gram stain first.

Roll swab FIRMLY onto slide, using one half of
swab surface.

Return to Culturette, squeeze ampule to force
partition bound specimen onto swab, and then
Inoculate media.



Clear, Thin, or Watery
Body Fluids

pencil.
D. Stain, decolorize and rinse gently.
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Hospital Bottom Line

A Because microbiology is perceived as a
Nncost center, 0 may t ¢
when hospital is financially hurting




A Broad spectrum (blood, urinary tract
Infection, pneumonia) microbiology lab
active intervention to improve patient care
and reduce hospital stays

A Using more sensitive blood culture
techniques to optimize septicemia
prospective payment reimbursements.



What Is a Clinical Specimen?




Specimen Is Inanimate Object
Specimen Factory Mindset

A No thought is given to what results mean, how they are
used, or when and if they are used.

A Lab supplies and labor are everything and are
considered in a vacuum, as if the laboratory is on its own

Island.




A Patient is a gift to family, friends, the world.

A Lab extracts as much information as possible
from specimen to assist physician.

A Lab constantly thinks about results, how used,
what they mean, and communicates rapidly.

A Conserving resources is important, but never at
the expense of missing diagnoses.

A Quality of laboratory medicine markedly affects
guality of patient care.



A Ask CEO/CFO how much money can be
saved If ONE prospective payment patient
(Medicare, Blue Cross, most others) ONE
day in hospital.

A Answer usually in hundreds of dollars.

A Ask utilization review how many hospital
days are paid for a UTI.



Traditional

Day 2 Doctor sees preliminary report from Day 1.

Day 3 Doctor finally sees sensitivity data, starts

correct antibiotic.




So Who Gets Hurt?

A Patients with significant, but not life
threatening infection?




Rapid Communication

positives. Notify physician if presumptive identification is
discrepant from current antibiotics. Record antibiotics in
use.

Day 2: Read antibiotic sensitivities, identifications. Notify
physician of atypical resistances.




A. Logical empiric therapy may fail because
Infections with resistant bugs clinically
resemble infections with sensitive ones.

B. Microbiology occasionally provides
surprises, especially with elderly
patients.

C. Outcomes of any infectious disease
process improves the sooner appropriate
antibiotics are started.



D. Important microbiology reports may be

ost in paperwork shuffle or overlooked

Oy a busy clinician.

E. Under prospective payment, length of
stay 1 s crucial to
Saving one patient one day In hospital
IS worth hundreds and will more than

pay one technol ogl s
day.




Critical Culture Findings

A DIRECT PHYSICIAN CONTACT IS
EXPECTED




Effective Lab-To-Clinician
Communication

disappointment.

C. Terminate conversation by asking if
additional lab assistance is needed with
this patient.




Significant, But Not Critical
Culture Findings

A Positive Stool, Wound, Throat Cultures.
A Others.
A Direct physician contact not well received,

especially if the antibiotics are correct.




Significant, But Not Critical Culture
Findings (Cont.)

A Positive culture result may result in better
care plan.

A Communicate with physician via office

staff or note taped t
chart.




Why Investigate Positive Urine
Cultures?

Inical presentation O diagnositic.

A Patient is occupying hospital bed, cost

$$3.




Medically Morally
Responsible Approach

Monday, 3 PM T Tech notices purulent sputum, does start Gram Stain
and notes many polys and gram negative rods. Calls nursing floor,
notes mismatch between therapy and Gram Stain. Notifies
physician.

Monday, 4 PM 1 Physician switches to Kefzol plus Gentamicin. 7 to 10
DAYS LATER i Patient discharged on oral drugs. Has many more
birthdays, Christmases, anniversaries, etc.




Typical
NSpecli men Fact c
Approach

c ul u
have

r
0

Tuesday, 8 AM
Peni ci

Doctor notes patient is doing poorly, guesses that
| i n needs more time to

Tuesday,11AMi Pr el i minary report of
IS put on chart.




PATIENT DIES!!

NEXT WEEK T Lab passes CAP inspection and thinks
It IS great.

CHRISTMAST Chi | dren say, nWe




Monday T 68 year old grandmother has fever, UTI and is
admitted. She is started on Ampicillin, as most
community acquired UTI is due to E. coli.

Tuesday AM T Organism is Lactose Fermenter, Indole
Negative, Rapid Urea Positive. Lab calls floor since
most Klebsiella are Ampicillin resistant. Doctor is
notified via office staff.

Tuesday PM 1 Physician switches to Bactrim.

Wednesday 1 After sensitivity or organism is confirmed,
patient is discharged on Bactrim.

Length of Stay 1 1-2 days.



Penny Wise, Pound Foolish
Irresponsible Approach

A Week or Two Later T Patient finally recovers from complications of
gram negative bacteremia. If she is lucky.

Length of Stay i 7-14 days x $400 per day = $$$




Contents of
Critical Values Procedure

C.Tabl e of nwhich ant.
be effective agal nst

mor photypes. 0




Rapid I.D. Report Form to place in
physicianos offilce.
as pades.




Additional Points

C. Raid note pad speeds up communication
to physicianso offic




A Lab aide/clerical person calls floor on positive cultures to
obtain up-to-date antibiotic orders.

A A technologist compares antibiotics in use with projected
sensitivities from presumptive identification or with
Instrument identification, and sensitivity testing results.

A Active intervention performed by technologist, infection
control practitioner, clinical pharmacist, pathology
resident, rotating medical student/intern/resident, etc.

A Rapid transcription notes taped to front of chart, relieves
lab of time needed to track down the right physicians.



A Technologists give lab aide/clerical person lists of
positive cultures.

A From floor to computer link to pharmacy, clerical person
obtains current antibiotic therapies and writes them on
the automated instrument worksheet or on computer
record.

A As soon as sensitivity data is generated by instrument, it
IS compared immediately with antibiotic therapy.

A If offending organism is resistant to current therapy, or if
there are no antibiotics in use, active intervention is done
by designated laboratory person, infection control,
clinical pharmacist, pathology resident, medical student,
etc.



Clinical Impact of
RAPID IN VITRO
SUSCEPTIBILITY TESTING

15.3%).
A Rapid testing group had fewer lab studies, fewer

Imaging procedures, fewer days of intubation, and
fewer days in ICUs.




Improved Antimicrobial
Interventions Have Benefits

downloaded in pharmacy.

A Compared to the control group, with no intervention,
study group had 1.4% lower mortality. 1 to 2 day shorter
stay, and $1,466 decreased costs per patient.




Fringe Benefits of
Rapid Communication

Improved technologist morale.

fewer duplicate culture specimens.

With documentation, meets standards for an
acceptable gquality assurance and/or drug utilization
review activity. Photocopy notes, document antibiotic

therapy changes. Instant wonderful
statistics/paperwork.




Ways to meet financial demands or
managed care and mergers

By actively intervening to shorten
hospital stays, reduce complications, and
reduce procedures, give extra value and

nNnmore bang for the




Key Question
To Ask Yourself

elp the person you
to stay bottled up in your microbiology
laboratory?







WHEN AND WHY
Blood Cultures are Ordered

of normal host defenses.

A Bacteria gain easy access to all vital
organs.

A Serious complications and/or death likely.




Common Medical Indications for
BLOOD CULTURE

A Suspected severe intra-abdominal
Infection.




Count

A Unexplained High or Low Blood

Pressure




Knowing Patient is Bacteremic
IS Important Because:

A Doctor can find source of infection.

A Doctor can institute life saving, non-
antibiotic support measures.




Increased Prospective Payment
Reimbursements

A Many elderly patients have low grade septicemia
symptoms.

A Cannot code these as sepsis without positive
blood culture.




Examples

A DRG 795 (Pneumonia) $4,000-$5,000

Afebrile sepsis with false negative blood culture costs THOUSANDS!




ACount the number of DRG
(sepsis) and multiply by the reimbursement
amounts for a given period of time in your
hospital.

A Approximately half of the patients properly
coded as septic could not have been done so
without a positive blood culture.

Al mpress your | ab manage:i
big bucks generated by Microbiology and be a
financial hero!!



Critical Point

di scharge and physician
septicemia, coder must ask doctor to rewrite
discharge summary.

A




A When blood culture turns positive for significant
pathogen immediately photocopy and give to
coder.

A Coder then goes to floor, checks chart for proper
documentation.

A If necessary, coder works with physician to
Improve documentation prior to discharge.

A Keep financial stats, score points with CEO/CFO
for quantitative good deeds.



Buggy Bingos

A Microbiology-coder-doctor interaction both

Improves outcome and optimizes
reimbursement.




A Means that bloodstream has not been invaded
and prognosis is good.

A If patient has abdominal complaint, means that
patient may be able to be managed medically,
Instead of surgically.

A Supports decision to switch from IV or IM
antibiotics to oral antibiotics.

A Supports decision to allow patient to be
discharged.



Gram Neg. Aerobic Rods

(E. coli, Klebsiella, Pseudomonas, etc.)

Remove Foley Catheter.
Find and correct intraabdominal problems.

Watch for and control bleeding.
Watch for and manage shock.




Staph. aureus

vital organ tissues and organ function
(Purple, People Eater).

SUPPORT MEASURES: Drain or excise
abscess or wound.




Strep. pneumoniae

pneumonia.
COMPLICATIONS: Meningitis, Pericarditis.
SUPPORT MEASURES: Improve lung

function.




1991 Blood Culturing
consensus

D. Systems which lyse blood cells (isolator and

Bactec Resin Bottles) give better recovery or
Staphylococcus aureus.




Timing of
Blood Culture Collections

Recent data from Thomson shows peak of fever not best time.
Peak bug population in blood occurs 30 min. to 2.5 hrs. BEFORE

fever spike.

Note that some elderly patients and other compromised patients

have poor or absent fever response. Drawing Blood Cultures
should not be contingent on spiking fever.




COMMON MISTAKES
In Blood Culture Collection

AdDi sinfectingod blood cul
swab(s) previously used to disinfect
venipuncture site and/or palpation finger. Use

separate alcohol swab for blood culture bottles.




A Ask a physician to prerecord talk on
medical importance of blood cultures.

A Ask physician to talk about problems
caused by blood culture contamination.

A Demonstrate proper technique.
A Record who draws each blood culture.
A Use procedure trays.



Quantitation of Bacteremia

Newborn

Adult

<1 Bact/mL
1-49 Bact/mL
>50 Bact/mL




Importance of
VOLUME OF BLOOD CULTURED

REFERENCE: llistruip and Washington; Diag.
Microbiol. Infect. Dis. 1:107(1983)

OF : VAR case | umper QG IJNITICc
positives when 30 mL is drawn, versus 20 mL




AEROBIC vs ANAEROBIC
Incubation

A Routinely employing two aerobic bottles, making anaerobic blood
cultures a special request, is best approach.

A Bacteroides and Clostridia are occasionally recovered in aerobic

bottles.




Blood Culture Draw Volumes

Age Draw Volume Instructions

Less than 10

Remainder in unvented
bottle

10-20 mL obtainable Divide evenly between

two aerobic bottles

Aerobic Adult bottle

Over 10, poor veins

Over 10, poor veins Less than 10 mL
obtainable




Financial Justification for Third Bottle

A One extra positive pays for many extra
bottles

A Midwest hospital figures i 4:1 payoff ratio




A Bacteremia has high mortality, a fact often
not appreciated by nurses and office
personnel.

A Physician may increase dosage and/or
add second drug for synergy.

A Physician may address source of infection,
alert nurses to possible complications,
and/or institute other support measures.



A Include coagulase negative staphylococci,
diptheroids, Streptococcus viridans.

ACan be fiweedso or cart
opportunistic infections in patients with
Impaired Immune defenses or foreign
devices (e. g., | VO s,
orthopedic devices).

AARRul es of Thumbo.



A Report number of bottles positive for the same organism out
of number drawn that day (e.g. 3 out of 6 etc.)

A If multiple bottles positive for the same possible contaminant,
Inquire about risk factors for skin flora bacteremia (e.g. 1V,
Intravascular line, hemodialysis port, artificial joint, etc.

A Inform physician of skin flora bacteremia risk factor, if present,
but do sensitivity testing only if requested.

A PYR testing of all coagulase negative Staph blood culture
Isolates. Test for Staph lugdinensis if PYR positive.
Associated with unsuspected endocarditis, osteomyelitis,
other serious infections.



Positive or Suspicious Bottles

bacteremias are due to a single
organism.




Gram Stain Possibilities | Subculture to

Tube Coag

Do Sensitivity
next day from
plate




Gram Stains

Gram Stain

Possibilities

Subculture to

Pseudomonas

Anaerobe

Anaerobic Neomycin




Growth

Possibilities

Subculture to




A Centrifuge blood culture fluid at low speed
to sedi ment RBCOS.

A Heat at 100°C for 10 minutes in 3 volumes
of EDTA to destroy interfering factors.

A Clarify by centrifugation and test
supernatant for antigen of bacteria seen
on blood culture fluid gram stain.



Growth Possibilities | Subculture to

Anaerobic Strep

Others




(In chains or pairs)

A Bile esculin positive, PYR positive Enterococcus
A Bile esculin positive, PYR negative possible

I Other penicillin anc
cephalosporin sensitive streptococcus.




