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1. Hospital Acquired Urinary Tract Infections
2. Instrumentation

3. Catheterisation

4. Catheter-Associated UTI
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. Escherichia coli

. Enterococcus spp.

. Candida spp.

. Pseudomonas aeruginosa
Klebsiella spp.

Proteus spp.

Other Enterobacteriacea
Acinetobacter spp.

Other nonfermenters
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1. Specimen Collection
2. Random urine
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1. Indwelling Catheter
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1. Clean-Catch, Midsfream
2. Clean-Voided, Midstream
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1. National Nosocomial Infection Surveillance
2. Pyuria
3. Nitrite Test
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1. MacConkey Agar

2. Chocolate Agar

3. Colony Forming Unit
4. Uncomplicated UTI
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1. Complicated UTI
2. Acute Urethral Syndrom
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1. Urethritis
2. Pyelonephritis
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CATEGORY CLINICAL LABORATORY
Acute, uncomplicated | Dysuria, urgency, frequency, suprapubic pain | > 10 WBC/mm?
UTI No urinary symptoms in last 4 wk before |> 10° CFU/ml‘
In women current episode uropathogens
No fever, flank pain in CCMS urine"
Acute, uncomplicated | Fever, chills > 10 WBC/mm’®
pyelonephritis Flank pain on examination > 10* CFU/ml uropathogens
Other diagnosis excluded in CCMS urine

No history or clinical evidence of
urologic abnormalities

Complicated UTTand | Any combination of symptoms listed above |> 10 WBC/mm?

UTI in men One or more factors associated with > 10° CFU/ml uropathogens
complicated UTI in CCMS urine

Asymptomatic No urinary symptoms +>10 WBC/mm®

bacteriuria >10° CFU/ml in two CCMS

cultures > 24 hrs apart
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SPECIFC SPECIMEN TYRE/

RESULT ASSOCIATED WORKUP
CLINICAL CONDITION, IF KNOWN|
> 10* CFU/ml of a single [ CCMS urine/ pyelonephritis, acute Complete\
potential pathogen or for each of | cystitis, asymptomatic bacteriuria,
two potential pathogens or catheterized urines
> 10° CFU/ml of a single potential [ CCMS urine/ symptomatic males | Complete

pathogen or catheterized urines or acute
urethral syndrome

> Three organism types with no | CCMS urine or catheterized urine

predominating organism

None, Because of possible
contamination, ask for
another specimen

Either two or three organism types | CCMS urine

with predominant growth of one
organism type and < 10* CFU/ml
of the other organism type(s)

Complete workup for the
predominating” organism
(s); description of the other
organism(s)

> 10? CFU/ml of any number of | Suprapubic aspirated, any other
organism types(set up with a 0.001 surgically _obtained urines(ingluding
and the 0.01-ml calibrated loop) | ileal conduits, cystoscopy specimens)

Complete

Complete workup s 5,50 el J‘ibji L ol ot el )) a3 )
.Predominant growth = 10* to > 10° CFU/ml .Y

annidd wlbilae Gulsaladl g 5lhal cdS il Hads ¥-Y Jgua

Colony Symptoms, Clinical No. of Organisms Laboratory
count Disease, or Patient Unine Source T Isolated > Work-up
(CFU/ml)' Population ypes Isofate Suggested’
<10° . cvYicAT None None®
> 10° Pediatric . < 2 organisms by
- Suprapubic anaerobic culture ID & AST
>10? Symptomatlf: .female, (0% Pure culture ID & AST
urethritis
>10° Symptomatic male, CA <2 organisms ID & AST
prostatitis
CA Pure culture ID & AST
> 10° Bladder wash-out ID & AST
; 105 Cystitis/pyelonephritis CcvV Pure culture ID & AST
- 2-3 organisms Q & SID
> 3 organisms Q&MorQ &GS
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L 1I. 1I1. ALTERNATIVE
PREDOMINANT  pyyRiA'  SYMPTOMS' CHOICE(S)
BACTERIAL COUNT
<10?
(no growth) > AC \i » No bacterial disease
P ——— Chlamydia; CMV; adenovirus, type 11 or
HSV; urethral, cervical, and/ or urine
culture recommended

> A > “Aseptic” pyuria, i.e., dehydration

P

/

P ——— Presumed urethral syndrome: chlamydia,
Gonorrhea, or ureaplasma: urethral or
cervical culture recommended; patient
Receiving antibiotic treatment

>10%to 10° > AC > A » Probable perineal contact or colonization
\ (Foley catheter)
P—> Chlamydia, gonorrhea, noninfectious
Etiology, or patient receiving antibiotic
treatment; re-examing in 1 week if
symptoms persist. Leukopenic?
P A » Asymptomatic bacteriuria; previous

antibiotic treatment

/|

P ——— Symptomatic bacteriuria

> » Asymptomatic bacteriuria(pregnancy and
geriatric) gross contamination or transient
infection (recent sexual activity).

P—— Cystitis, pyelonephritis

>10° \=AC

P A » Asymptomatic bacteriuria (pregnancy

and geriatric)

/L

P — Ciystitis, pyelonephritis

A=absent  P=present SWBC/HPF J3lu> L ool ol » (+) Sue 512l S sST N
-)JQ})‘)Q\Q‘;").}“’ Y

I 5 WBC sl 8 (500liS0, el Sam ST L Oleys ol ey 8 (55500
A3l s BB el S S

Glamlie 3550 (o) Olegden)odd 55a Bl 13l 53 WBC lad 5 Sl sl
DS el VY B Ll st 5 s gl e 351k

+
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Urine Cultures-Definitive Identification and Susceptibility Criteria :0-Y Jgua

Organism Group

Description (Presumptive/
Definitive Identification)

Set Up Susceptibility?

Staphylococcus ® Staphylococcus ® yes
Staphylococcus
Coagulase-negative ¢ yes
® Staphyl
ap. ylococcus e no
saprophyticus
Streptococcus ® PBeta streptococcus ® no

® FEnterococcus

® s/p [facility-specific]

® Streptococcus viridans ® no
Gram-positive rods e C. urealyticum ® no
® Diphtheroids ® no
® Lactobacillus ® no
Gram-negative rods ® Presumptive identification ® yes
® Definitive identification ® yes
facility-specific
Yeast [ ¥y-sp ] ® no

presumptive vs. definitive

S50l Wiga Alrwgads oubiasd )5 gladiged 53 Hly0l LS gl pands

VECFUMmI 1 ot asbids, HS slaw ()

:\.iCFU/ml )"JZ.,:,.:..:J‘J;J 3 d“““;"‘ ool glislen ¥ A, N

(AST) (St 51 ol Sle3T Olspll 5 (ID) JolS il

Sl 92 2 5

Ales S, Vo F 5l meS sl s aS plaas S bw s pluli

+
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Multiple organisms present, probable contamination, please repeat culture.
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Multiple organisms present, probable contamination, please repeat culture.
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If AST is required, plates will be hold for 72 hours for consultation.

oL
A, O Y

1. Identification
2. Antimicrobia Susceptibility Testing
3. No growth
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1. Staphylococcus aureus 6. Salmonella
2. Significant 7. Aeromonas
3. Streptococcus agalactiae 8. Vibrio

4. Pseudomonas aeruginosa 9. Anaerobic

5. Acinetobcter




slal slacs gic ia 99 Juad

Urinary microbiota :\-Y Ciu gay

Extent of workup if count is

Microbiota Organism .
appropriate
Urogenital Viridans group strepto- | Report as urogenital microbiota/ flora
coccl, Neisseria spp.
diphtheroids, Lactoba-
cillus spp. anaerobes
Skin Diphtheroids. Report as skin or with urogenital microbiota
Staphylococcus spp. unless present in amounts > 10-fold more than
other microbiota. Then treat as uropathogen
Uropathogens Gram-negative bacilli ID to species level and AST

Staphylococcus

ID and AST of S. aureus; ID of Staphylococcus
saprophyticus with novobiocin disk for females
of childbearing age; AST generally not needed
for S. saprophyticus or other coagulase-negative
staphylococci

Yeasts

ID of C. albicans and Candida glabrata; 1D of
others to species level only on request

Beta-hemolytic
Streptococcus
Enterococcus spp.

ID especially of group B in women in
childbearing years. Check for VRE

G. vaginalis

ID only if number is 10 times greater than that
of all other microbiota

Aerococcus urinae

ID only if number is 10 times greater than that
of all other microbiota

Corynebacterium
(urease positive)

ID and AST, if number is 10 times greater than
that of all other microbiota and > 100,000 CFU

% Abbreviations:

AST antimicrobial

vancomycin-resistant enterococcus

susceptibility testing; ID, identification; VRE,
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Report

Minimal testing

Enteric gram-negative rod

Grows typically on MAC or EMB and appears lactose
positive or spreading on any medium or is indole positive

and oxidase negative.

Non-glucose-fermenting,

gram-negative rod

Appears lactose negative on MAC or EMB and is oxidase
positive and indole negative or has odor of Pseudomonas
or Alcaligenes. If desired, inoculation and incubation of
KIA or TSI can be used to distinguish from enteric rods.

Gram-negative rod or
Non-lactose-fermenting,

gram-negative rod

Grows well on EMB or MAC but does not fit either or the

above criteria for gram-negative rods.

Yeast Morphology consistent with yeast wet mount or “feet”
present on plate.
S. aureus Catalase-positive, gram-positive cocci and slide coagulase

positive. Caution: S. saprophyticus can be positive in

latex or coagglutination serologic coagulase tests.

Coagulase- negative staphylococci

Catalase- positive, gram-positive cocci and slide

coagulase negative

Enterococcus

Catalase-negative, PYR-positive, nonhemolytic, and

gram-positive cocci

Viridans group streptococci

Gram-positive cocci in pairs and chains, catalase negative,
alpha-hemolytic, or PYR negative. Rule out 4. urinae
(differs by a Gram stain showing tetrads and clusters)
prior to reporting, if numbers are significant.

Lactobacillus spp.

Gram-positive rods. Catalase negative, alpha-hemolytic

Corynebacterium spp.

Gram-positive rods. Catalase positive. Rule out
uropathogenic Corynebacterium with rapid urease test. if
numbers are significant.

% Abbreviations: KIA. Kligler’s iron agar; TSI, triple sugar iron agar; PYR, pyrrolidonyl-B-

naphthylamide.
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1. Ventilator Associated Pneumonia
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1. Cross infection
2. Bronchial Alveular Lavage
3. Protected Specimen Brushing
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Most Common Etiologies of Community- Acquired Pneumonia :\ - Jgua

in Adults who are Hospitalized

Generally Requiring
Intensive Care Unit

Most Common Etiologies*

H.influenzae; polymicrobial aerobic gram-negative bacilli;

NO Legionella spp.; Staphylococcus aureus; Chlamydia pneumoniae;
Respiratory Viruses
NO Legionella spp., aerobic gram-negative bacilli, Mycoplasma

pneumonia, Respiratory Virusses

* Streptococcus pneumoniae
hospitalized with pneumonia

is the most common etiology for all categories of adult patients

COMMUNITY ACQUIRED PNEUMONIA ETIOLOGIC AGENTS :Y-¥ Jgua

PATHOGEN FREQUENCY (%)
Streptococcus pneumoniae 66
Haemophilus influenzae 1-12
M. catarrhalis 10
Legionella species 2-15
Mycoplasma pneumoniae 2-14
Klebsiella species 3-14
Enteric gram negative bacilli 6-9
Staphylococcus aureus 3-14
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Chlamydia species 5-15
Influenza viruses 5-12
Other viruses <1-12
Unknown 23-49

Carroll KC.2002. J Clin Microbiol 40:3115-3120

Sharp SE, et.al. Cumitech 2003
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Hospital Acquired Pneumonia :¥-¥ Jgua
B Most frequent nosocomial infection(30-33% of cases) among combined medical
surgical intensive care units
B 83% are ventilator associated

B Etiologic agents

[0 Gram positive cocci

B S aureus 17%
B S. pneumoniae 2-20%
[0 Aerobic gram-neg bacilli 60%

B Pseudomonas aeruginosa
B Enterobacter sp.

B Klebsiella pneumoniae

B Acinetobacter

B [egionella
0 Anaerobes 10-20%
[ Fungi 0-10%
Modified from: Carroll KC. 2002. J Clin Microbiol 40:3115-3120.
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1. Bronchoscopy
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Bronchoscopy Samples Quantitative Methods

PSB' or BAL
Baselski and Wunderink. 1994. Clin Micro Rev 7: 546
Vortex 30-60 s Final dilutions
Plate 0.1 ml
¢ > Chocolate, blood 1:10
Dilute

Plate 0.1 ml _ Chocolate 1:1000

0.1ml to 9.9ml saline >
blood

Dilute 0.1ml to 9.9 ml L€ 0.ml S epocoiate 1:100,000
Saline blood
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Bronchoscopy Samples Quantitative Methods

1. Protected Specimen Brushing
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Baselski and Wunderink. 1994. Clin Micro Rev 7:547
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Bronchoscope  Bronchoscope

o/~ Quter cannula

Outer cannula
Inner cannula

Flug
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Purulent exudate
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No. of: Colonies Normal microbiota Action*
Colony types

1-2 Rare to few Absent to few, or if gram- | ID and AST
negative bacilli predominant
on Gram stain
Moderate to abundant ID and AST only if

requested
1-2 Moderate to Present or absent ID and AST
abundant
>2 Few to abundant | Present or absent ID and AST only if requested

# ID, identify; AST, perform antimicrobial susceptibility testing

o o525 plile] a5 0

Workup of Staphylococcus species isolated from sputum specimens V-¥ Jgaa

No. of colonies Colony Normal microbiota Action Report
morphotypes
Any no. CNS Moderate to abundant None |Normal microbiota

Moderate, abundant, |CNS

or predominant

Absent to few

ID CNS as normal
microbiota

Rare to few

S. aureus

Moderate to abundant

None Normal microbiota

Rare to few

S. aureus

Absent to few or gram-
positive cocci
predominant on Gram stain

ID, AST |S. aureus

Moderate to abundant,|S. aureus

or predominant

Present or absent

ID, AST |S. aureus

o slad glu 51 (Moderate) law g0 iy LS (Rare)VS Sl A Jfl n
sk slag SU sl (Abundant/ Heavy)slsy jlas U Luge A5

S il S dle g sl slas S Ol peas cdsbazils 55> Jla o

Normal microbiota
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Flow chart for examining lower respiratory tract specimens ¥-Y s ga3
Quantitate Epithelial Cells
No or few epithelial cells/sputum Abundant epithelial
or cells-sputum
Any amount of epithelial cells on all
other lower respiratory tract specimens / \
Predominant No predominant
\4 organism present ~organism on Gram stain
Sputum and tracheal BW, BB, BBX, BAL, on Gram stain
TTA, Lasp, LBX l
v
Alpha strep—» rule out Identify all organisms Identify only the No further workup
S. pneumoniae ~ except normal flora organism corresponding  unless specifically
to the predominant requested
organism on the
Beta strep_p rule out Gram stain
group A
Haemophilus —» identify if predominant
organism on Gram stain or plate,
or if normal flora absent or scant
Neisseria, —» identify if predominant
Moraxella organism on Gram stain or plate
(Branhamella)
other Gram -
negative
organisms
Staph BW = Bronchial washing
BB = Bronchial brush
Yeast -
BBX = Bronchial biopsy
Mold and BAL = Bronchial alveolar lavage
Possible TTA = Transtracheal aspirate
Mycobacteria Lasp = Lung aspirate
or Nocardia LBX = Lung biopsy
J
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Mixed bacterial morphotypes
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Major Pathogens in Surgical Wound Infections

Pathogen Percent of Infections*
Staphylococcus aureus 20
Coagulase-negative Staphylococci 14
Enterococci 12
Escherichia coli 8
Pseudomonas aeruginosa 8
Enterobacter spp. 7
Proteus mirabilis 3
Klebsiella pneumoniae 3
Other Streptococcal spp. 3
Candida albicans 2
Group D Streptococci 2
Bacteroides fragilis 2
Other gram-positive aerobes 2

1. Implant
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Citrobacter spp.

Serratia marcescens
Candida spp.
Gram-positive anaerobes
Group B Streptococci

—_ = = = e

Acinetobacter spp.

* From a total of 17671 isolated, as reported by the National Nosocomial Infections Surveillance
System, January 1990 to March 1996.

From Hospital Infections Program, National Center for Infectious Disease, Centers for
Disease Control and Prevention, National Nosocomial Infections Surveillance (NNIS) report,
data summary from October 1986-April 1996, issued May 1996: A report from the NNIS
system, Am J Infect Control, 1996: 24: 380-388.
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Transport systems for aerobic specimens :0-¥ Jqua
System and supplier Comments
(references)
Swab Transport System Sterile, disposable culture collection and transport system
(example: Culturette) consisting of plastic tube containing two rayon-tipped
BBL Microbiology Systems | swabs and transport medium to prevent drying of bacteria
Cockeysville, Md. and maintain pH.
&> Note: Many other such transport system from
other manufacturers are available.
Calcium alginate swabs . .
Can be toxic for some strains of N. gonorrhoeae, HSV,
and Ureaplasma urealyticum and may be toxic for some
cell cultures. Useful for collection of Chlamydia cultures.
Cotton swabs
v Residual fatty acids may inhibit some bacteria and
Chlamydia spp. If cotton is glued or spun to wooden
applicator stick, wooden stick may inactivate HSV and
interfere with some Ureaplasma identification tests.
Useful in collection of viral and group A streptococcus
Dacron swabs specimens.
Cslodls ab‘:ﬁ)l..i.': a-¢ Jj..l}- B
Transport systems for anaerobic specimens :#-¥ Jgaa
System and supplier Desription
Sl bt s Som ol )
J
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Anaswab system
Scott Laboratories, Inc.
Fiskeville, R.1.

Port-a-Cult Vial or
Port-a-Cult Swab

BBL Microbiology Systems
Cockeysville, Md.

Bio-Bag Environmental
System

BBL Microbiology Systems
Cockeysville, Md.

Syringe or needle aspirates

BD Anaerobic Specimen
Collector

BD, Div. Of Becton
Dickinson and Co.
Rutherford, N.J.

Two-tube system. Both tubes have been evacuated oxygen, and air
within tubes has been replaced with oxygen-free CO,. One tube
includes swab attached to rubber stopper. After specimen is
obtained, swab is removed from first tube and quickly placed into
second tube. with stopper attached swab handle becoming final
seal for second tube.

Tube is used for transporting swabs, and sealed vial is used for
transporting fluid specimens. Both contain semisolid transport
medium with reducing agent and redox indicator. Any purple
discoloration of medium indicates exposure to air.

Specimen is collected with any swab or tube desired and then
placed in gas-impermeable environmental chamber that contains
ampoules of indicator, catalyst, and hydrogen-CO, generator.
After bag is sealed, each ampoule is crushed to produce
anaerobic conditions.

Express excess air from syringe, and cap needle or stick needle
with rubber stopper. If fairly large vol is collected (2 ml or more),
anaerobic bacteria survive for 24 h at room*.

Sealed, gassed, oxygen-free outer glass tube that contains an inner
glass vial fixed within rubber stopper. Inoculated swab is placed
into inner glass vial, and plunger is depressed. Inner vial detaches
from rubber stopper and drops into lower portion of outer tube so
that tip of swab is exposed to oxygen-free atmosphere during
transport. Redox indicator is contained in bottom of outer tube to
indicate exposure to oxygen.

* Specimens obtained by a physician using needle aspiration should be transferred to a sterile tube

or anaerobic vial prior to transport of the specimen to the laboratory. If there is little material in
the syringe, the physician should draw a small amount of sterile nonbacteriostatic 0.85% NaCl or
sterile broth through the syringe and then transfer the specimen to a sterile tube. Alternatively,
and only if the specimen will be compromised by transferring it from the syringe, a small amount
of sterile 0.85% NaCl or broth may be drawn into the syringe prior to removal of the needle. The
physician should use a protective device while removing the needle to avoid injury and should

cap the syringe with a sterile cap prior to transporting it to the laboratory.
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A, Dilution streak technique for isolation and semiquantitation of bacterial colonies. B, Actual plates
show sparse, or 1+, bacterial growth that is limited to the first quadrant. C, Moderate, or 2+ bacterial
growth that extends to the second quadrant. D, Heavy, or 3+ to 4+, bacterial growth that extends to
the fourth quadrant.
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1. Peptostreptococcus
2. Bacteroides spp.
3. Prevotela spp.
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1. CDC Blood Agar or Brucella Blood Agar
2. Kanamycin-Vancomycin Blood Agar
3. Bacteroides-Bile Esculin
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1. Colistin-Nalidixic Acid Blood Agar
2. Phenyl-Ethyl alcohol Blood Agar

3. Tissue 4. Swab
4. Aspiration 5. Colorectal
5. Fluid 6. Sacral
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gram positive cocci in chains

- :.s

Heavy growth of S.aureus, Heavy growth of Group A Streptococci few
colonies of enteric bacilli
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Q-Score: 2[PMN(+3), few epithelial(-1)]
Q/2-3-4:3 PP

ranlas &l
ID/ AST: S. aureus

ID: Streptococcus Group A
Morphologic ID: enteric bacilli
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Squamous epithelial cells in this specimen indicate the presence of superficial
material which may contain contamination or colonizing bacteria
unrelated to infection.

Please consult microbiology service if clinical considerations warrant
complete processing of the specimen (Specimen will be held 5 days).
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Bacteria Commonly Isolated from Blood Cultures :\-0 Jgaa

Coagulase-negative Staphylococci

Staphylococcus aureus

Viridans Streptococci

Enterococcus spp.

Beta-hemolytic Streptococci

Streptococcus pneumoniae

Escherichia spp.

Klebsiella spp.

Pseudomonas spp.

Enterobacter spp.

Proteus spp.

Anaerobic bacteria-Bacteroides and Clostridium spp.

Agents of Infective Endocarditis :Y-0 Jgua

\:&:‘A

Viridans Streptococci*

Nutritionally deficient Streptococci
Enterococci*

Streptococcus bovis

Staphylococcus aureus*

Staphylococci (coagulase-negative)
Enterobacteriaceae

Pseudomonas spp. (usually in drug abusers)
Haemophilus spp. particularly H. aphrophilus

Unusual gram-negative bacilli (e.g., Actinobacillus, Cardiobacterium, Eikenella)

Yeast
Other (including polymicrobial infectious endocarditis)

# Most common organisms associated with native valve endocarditis in nondrug-abusing adults.
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Pediatric bacterial blood cultures: recommended blood volume :¥-0 Jgua

Patient | Recommended blood Total blood Vol of blood equal to 1%
Wt (Ib) vol/culture (ml) Vol for 2 Cultures(ml) | of patient’s total blood vol(ml)**
<19 1 2 2
18-30 3 6 6-10
30-60 5 10 10-20
60-90 10 20 20-30
90-120 15 30 30-40
> 120 20 40 > 40
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*#* Blood volume calculated by assuming 85 ml/kg in newborns and 73 ml/kg in other patients. Two
20 ml blood specimens collected from an 80 kg adult (40ml total) represent approximately 0.7%
of the patient’s total blood volume.

V:cfm

Js!
Jwie 53 L 1y €e ssadleyl RT &l = s cele Y- Sode s
RGNS
L dgene sba 23S ol Giliae lasisie oS Sl 4 s L
Slsas LS yosare Gladaos I L Gl 3 D) 5055 5 3 st
Middlebrook = s3le iS b 4 urﬁfspjgiu S sl Seslad
Ll 3L polai | (55655 (slalas 5 THY
g g e A 93 4y oS gla B
«(Conventional ) jLxzs .\
(Automated) ,S5 s>+ .Y
Slakoe S LSl s i S AL s Blate 5 pspe p50 50 W
553 geoslizal 'BHI 5 'TSB mls oS
$lp g slakasa ST ¢ -5 5l Castaneda |, Biphasic (s3Ls> ¢ 55 ;> ®
Sileldr (¢l haows p g 595 slakasws 350 eeslital el 5L
a6 Sy
S oS 1 ol Jlel &5 asd sl 5 0 slil S P gl
ool oDl & 355050 Lae 4 Aoy /0 YO—4/00 clile L SPS WL
SPS .S oSS Lags ;SL ) 4 552w SUUS 5 OledSus s b (solinilus
iy e Lol S Ol r e Sl LL ol 3 pe SlanilAs o 2
Syl 55 s Seslaul psla s EDTA L 258 o lac e f; Sl gslass

1. Room temperature
2. Trypticase Soy Broth
3. Brain- Heart Infusion




+

S5 Sl slasa, T8 5 Ssa lasTIS () sa cuiS raaly Jusd

ook sl sy ol O e 5l &S pladise 3 (S840 se
I3l K 5 dalad ol 0L (g, Sases 51 U3 b AS ey 5e

.J)..::oJu.';.n‘ r)J Kjﬂj‘jeﬁéﬁu))J 4.]}«:...»

Sl buxo 41 (595 o
Qyuf)ﬁ):uﬁJJ\&g&jl{.w\é:\ sl § Sl O i
Les oo b0 51 S &5 23S lakame 5 L el oo ) &S

3 Seslinad 3 pa ol 3 il mile

pr.mwey

el O3 sy SG L a8 5 5d ot 5 5 LS RS S0 5l ey
Oixod DS 5 KL Ssteds Sl e o 5 5o ded LS s
05 s se O U s gdslel (Vent) B0 glgn Jold gl me SO (St
P e O 055 SLol sl 5Lid U Ol 0 CiS ales
Ko dls S silpe Lt 4 oS s eedlS Sl 5, sy clis Ll

Sy O gy asl L 51 e .5 ph5l] N. meningitidis 5 La joses ¢ ol 50 95 g

vés‘jéCJu L;Q:.,N u:!_ﬁjé
Ogeli oS!

s S Odeay Bl 5Y0°C 5o m

935 e g B 5 wda g3 Oy Bl o)l & K& 3yl 5o m
(aka

an £ Sl Mg o o SE3)lse 5o m

i pesls OIS Sl 055 228 slaaied ol cela YE s b 5 m
(oo /Y0 5300 5 S James 31 S sl ol VA 51

Sy s asliS COy 5 1y Lasa 3 3 soplil chocolate blood agar e S,



admin
Highlight


\YY

+

S5 Sl slasa, T8 5 Ssa lasTIS () sa cuiS raaly Jusd

Sl G CliS Oley 5o Ol o 55 oo oy L3, L35I 59, Y0 St
e JLS 5 o5 55 0 QAASUS Sl ey 5 013)18 55 oY (s 1) s
g3 3 et (§5al S0y P hre Lo S K5 L 528 S e b
.3 5e3ls C‘)Mal Sy s gl s cf\? S x5 5 O3 puie
Sl il s e ane ol BASVY o (Subculture) S ess oy —
Dyt PO 5
Oalsplodl (Jy o5 poito 55 mlon Sl pamy 03 59,V Sl ey 2S5 —
9 S A s glag S gl el ol of
S sl 1 a6
Cogon Al O L3S glaaid O 5l s e Voo b
Sl S sl 5 318 sloml (D2 (2508 ol L, (e a3l s S
JU a8 lge pl Ole 53 sl (ite 0 5 53 Lo S
Ll s Cloas 0 il slpe b s el avadie o obezs
SLid @ sl S a8 el vent glaaind 53 LS slowl U O3 3l 0
S @A raes o slazel JB Ol il by e Jams 4
385 Vsame  uslidson 5 Nomeningitides wb laper (S|
S aisl
Lile Lol pasi b b glossy lagine o5 & S oyl 53—
OIS Lo JUS 53 SO Lases 5l subculture (gl 5 OV o ob 30 95 o
2 Seslanad
S 02 5 0L Y dsl sy 0o Ll 5bss Glalass Sl eslinal Ol 5> —
sl S alid o Sl 5oy 95,55 L ol 335 )= ool L ke
dalr Laes el ool YESVY 51 s 0l uled delor mhas plad L




Yy

+

S5 Sl slasa, T8 5 Ssa lasTIS () sa cuiS raaly Jusd

La>s 54~ 43 subculture J‘““’ Rl b Sy SIS s Sl

(ISOLATOR) Lysis - Centrifugation g9,
5 355 o 5 5 Saponin oyslme 53 slaw 3l el S O (Eay ol o
(b bl (00 5 g 5o aREs T ey O S5k 5l Sl e
A s 45 050 el Al LS ladae (655 s j5ba
SIS S 5 e sl Gl s cnl ol lize S S Ml_f)\
Ll Jgw JIs L;L:ar.,.\.._...}lf)l Sl Gl romen Ol il
ol Sl o5 Sk lacisie 5 bae s SLSGL o, 5 S
Sledian 0 sbased SIS S Sy cpl ealand e e 3o
SO e (358 eenls S S A Cad 534S Sl iy 5 SE

!

o> slepin
et ) Ll ol b8l drop 5 g 0BGl pe 0
3 g hhel
DS a gy Ay SBIGH D Op S gladld angy ke &S
(Al ys oslmes 5 o S8

Sy 5B 5 S IS w3l o Sl s £5 4 A
S flsl s s spd el Sl p €O el sl
ol A ey 2B ALy Gl s b SULSL (olsa
Sl Lles e LAM

1. Bactec System(Becton Dickinson)
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2. Bact / Alert(bio Merieux)
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1. Central Venous Catheter
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Catheters used for venous and arterial access :¥-0 Jgaa
Catheter type Entry site Length Comments

< 3 inches; rarely Phlebitis with prolonged
Peripheral venous |Usually inserted in veins  |associated with use; rarely associated
catheters (short)  |of forearm or hand bloodstream with bloodstream

infection infection

Usually inserted in radial .
. |< 3 inches . Lo

. . . |artery; can be placed in . . Low infection risk; rarely

Peripheral arterial . associated with . .

femoral, axillary; associated with
catheters . L bloodstream . .

brachial, posterior tibial |. . bloodstream infection

. infection

arteries

Inserted via the Anaphyla;tmdb

antecubital fossa into the reactions ave been

roximal basilic or reported with catheters

Midline catheters |P L 3 to 8 inches made of elastomeric

cephalic veins; does not

. hydrogel; lower rates of
enter central veins, ..
ipheral catheters phicbitis than short

perip peripheral catheters
Nontunneled 'Percutaneousl}./ inserted ' o

into central veins > 8 cm depending  |Account for majority of
central venous L . .

(subclavian, internal on patient size CRBSI
catheters .

jugular, or femoral)

Inserted through a Teflon Usually heparin bonded;
Pulmonary arter introducer in a central > 30 om d di similar rates of bloodstream

¥ y vein (subclavian, N qn epen M€ linfection as CVCs;

catheters . . on patient size L

internal jugular, or subclavian site preferred

femoral) to reduce infection risk

Inserted into basilic
Peripherally inserted . L . . .

P v cephalic, or brachial > 20 cm depending [Lower rate of infection
central venous veins and enter the tient si than nontunneled CVCs
catheters (PICC) . on pahent size

superior vena cava
Implanted into ' Cuff 1ph1b1t§ migration of
Tunneled central L > 8 cmdepending  |organisms into catheter
subclavian, internal . . . X
venous catheters . | f Lvei on patient size tract; lower rate of infection
Juguian, oriemorat vemns than nontunneled CVC
Tunneled beneath skin Lowest risk for CRBSI;
and have subcutaneous improved patient self-
Totally port accessed with a > 8 cmdepending  [image; no need for local
implantable needle; implanted in on patient size catheter-site care; surgery
subclavian or internal required for catheter
jugular vein removal
o Inserted into either . Risk for CRBSI similar
Umbilical . . < 6 cm depending . .
catheters umbilical vein or tient i with catheters placed in
umbilical artery on patient stze umbilical vein versus artery
\o @.m
J
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Types of intravascular devices and comments on their use :0-0 Jgua

Type of intravascular device

Comments

Peripheral venous catheter

Usually inserted into the veins of the forearm or the hand;
most commonly used short-term intravascular device; rarely
associated with bloodstream infection

Peripheral arterial catheter

For short-term use; commonly used to monitor hemodynamic
status and to determine blood gas levels of critically ill patients;
risk of bloodstream infection may approach that of CVCs

Midline catheter

Peripheral catheter (size, 7.6-20.3cm) is inserted via the
antecubital fossa into the proximal basilic or cephalic veins,
but it does not enter central veins; is associated with lower
rates of phlebitis and infection than are CVCs

Nontunneled CVC

Most commonly used CVC; accounts for an estimated 90% of
all catheter-related bloodstream infections; increased risk of
infection with internal jugulr vein site of insertion

Pulmonary artery catheter

Inserted through a Teflon introducer and typically remains in
place for an average duration of only 3 days; most catheters
are heparin bonded to reduce catheter thrombosis and microbial
adherence to the catheter

Pressure-monitoring system

Used in conjunction with arterial catheter; associated with
both epidemic and endemic nosocomial bloodstream
infections; source is often the fluid column in the tubing
between the patient’s intravascular catheter and the pressure-
monitoring apparatus, contaminated infusate, or
nondisposable transducers

Peripherally inserted central
catheter

Provides an alternative to subclavian or jugular vein
catheterization; is inserted via the peripheral vein into the
superior vena cava, usually by way of cephalic and basilar
veins; is easier to maintain and is associated with fewer
mechanical complications(e.g. hemothorax) than are
nontunneled CVCs

Tunneled CVC

Surgically implanted CVC(e.g., Hickman, Broviac,
Groshong, or Quinton catheter) with the tunneled portion
exiting the skin and a Dacron cuff just inside the exit site, the
cuff inhibits migration of organisms into the catheter tract by
stimulating growth of surrounding tissue, thus the sealing
catheter tract; used to provide vascular access to patients who
require prolonged iv chemotherapy, home-infusion therapy, or
hemodialysis

Totally implantable device

A subcutaneous port or reservoir with self-sealing septum is
tunneled beneath the skin and is accessed by a needle through
intact skin; low rates of infection

NOTE: CVC, central venous catheter

A Cu.a
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Commonly used definitions of intravascular catheter-related infections :#-0 Jgua

Infection

Definition

Catheter colonization

Significant growth of a microorganism in a quantitative or
semiquantitative culture of the catheter tip, subcutaneous catheter
segment, or catheter Hub

Phlebitis

Induration or erythema, warmth, and pain or tenderness around
catheter exit site

Exit-site infection

Microbiological

Exudate at catheter exit site yields a microorganism with or without
concomitant bloodstream infection

Clinical

Erythema, induration, and/or tenderness within 2 cm of the catheter
exit site; may be associated with other signs and symptoms of
infection, such as fever or pus emerging from the exit site, with or
without concomitant bloodstream infection™

Tunnel infection

Tenderness, erythema, and/or induration> 2cm from the catheter exit
site, along the subcutaneous tract of a tunneled catheter(e.g., Hickman or
Broviac catheter), with or without concomitant bloodstream infection™®

Pocket infection

Infected fluid in the subcutaneous pocket of a totally implanted
intravascular device; often associated with tenderness, erythema,
and/or induration over the pocket; spontaneous rupture and
drainage, or necrosis of the overlying skin, with or without
concomitant bloodstream infection, may also occur*

Bloodstream infection

Infusate related

Concordant growth of the same organism from infusate and cultures
of percutaneously obtained blood samples with no other identifiable
source of infection

Catheter related

Bacteremia or fungemia in a patient who has an intravascular device
and > 1 positive result of culture of blood samples obtained from the
peripheral vein, clinical manifestations of infection (e.g., fever, chills,
and/or hypotension), and no apparent source for bloodstream
infection (with the exception of the catheter). One of the following
should be present: a positive result of semiquantitative(= 15 CFU
per catheter segment) or quantitative (> 10> CFU per catheter segment)
catheter culture, whereby the same organism (species and antibiogram)
is isolated from a catheter segment and a peripheral blood
sample; simultaneous quantitative cultures of blood samples with a
ratio of > 5:1 (CVC vs. peripheral); differential time to positivity (i.e.,a
positive result of culture from a CVC is obtained at least 2 h earlier
than is a positive result of culture from peripheral blood)

* For surveillance purposes, patients with positive results of blood culture would be classified as
having catheter-related bloodstream infection.

A C;.m
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Contaminated
catheter hub

i . Endogenous
Ekldl'l organisms Skm'ﬂolra Cantaminated
ndogenous Extrinsic infusate

Skm_ flqra HCW hands Extrinsic
Extrinsic Fluid
HCW hands Meckenan

K . ntrinsic
Contaminated d's'”f‘f‘? Manufacturer
Fibrin sheath, Skin

thrombus

Hematogenous
from distant infection

N0 Js

Potential sources of infection of a percutaneous intravascular device(IVD): the contiguous skin
flora, contamination of the catheter Hub and lumen, contamination of infusate , and
haematogenous colonization of the IVD from distant, unrelated sites of infection[1]. HCW,
health care worker.
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reach system through
defects in containers
s Contamination
Contamination during manufacture
during insertion of
administration set I Contamination due to
spike or during Q—omalfu_nctioning air
container change inlet filter
kg Contamination may also
enter the system through
1. Pressure measuring
devices, transducers
2. Heparinized flush
solutions
: 3. Stopcocks
In-line ﬁller may ﬂ 4. |V, piggyback
trap bacteria but e—— 5. Yjunctions
shed endotoxin ¥ 6 Administration of
blood products or
medications
7. CVPmanometers
Contamination
i may enter
Contamination may system at
reach circulation 1 i catheter/
at the catheter 4 administration
insertion site l\| set junction
Points of access for microbial contamination in infusion therapy :¥—0 s
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Coagulase-negative staphylococci 27 37

Staphylococcus aureus 16 13

Enterococcus 8 13

Gram-negative rods 19 14

Escherichia coli

Enterobacter

Pseudomonas aeruginosa

Klebsiella pneumoniae
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Enterobacter agglomerans ...............ocuiuiiiiiiiiiii e
Enterobacter Cloacae ...............iuuiiuiitiiiiiii i
ESCREFICRIQ COLI ..o
Flavobacterium meningoSePtiCUm ............euiuninintunenitii e eeieenenes
Klebsiella pneumoniae ...................c.e..ee.

Propionibacterium acnes
Pseudomonas aeruginosa
Pseudomonas cepacia
Pseudomonas fluorescens

Pseudomonasputida ..............oooiiiiiiiii
Salmonella choleraesuis
SAPRYIOCOCCUS QUICUS ...e.eee it
Staphylococcus epidermidis .............ooiiiiiiiiiiiii i
Yersinia enterocolitiCa .........oo.vuiuit ittt
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1. Impingement in liquids
2. Impaction on solid surfaces
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1. Sedimentation

2. Filteration

3. Centrifugation

4. Electrostatic precipitation
5. Thermal precipitation
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Air sampling method and examples of equipment :\-V Jgua
. . Rate of |Auxilliary
Method Principle Suitable for measuring Collection media collection|equipment Points to congider Prototype
or surface X samplers
(L/min) | needed
(A) Air rawn Viable organisms, and Buffered gelatin 12.5 Antifoaming agerjt may |Chemical Corps
Impingement in thropgh a small | concentration over time. |tryptose saline be needed. Ambig¢nt All Glass
liquids jet 4nd directed  |Example use: sampling | peptone nutrient Yes temperature and Impinger (AGi)
against a liquid | water aerosols to broth humidity will inflpence
surfhce Legionella spp. length of collectior} time
(B) Air fIrawn into Viable particles; viable  |Dry surface coated |28 (sieve) Auvailable as sievd Andersen Air
Impaction on Solid |the $ampler, organisms(on non — surfaces and agar 30— 800 impactors or slit Sampler (sieve
Surfaces partjcles nutrient surfaces limited (slit) impactors Sieve impactor): TDL,
dep¢sited on a to organisms that resist impactors can be pet up |[Cassella MK —2
dry purface drying and spores); size Yes to measure particle size |(slit impactors)
measurement, and Slit impactors haye a
concentration over time. rotating support sfage for
Example use: sampling agar plates to allow for
air for Aspergillus spp., measurement of
fungal sporcs concentration ovey time
© Partfcles and Viable particles. Example | Nutrient media Simple and inexpgnsive: |Settle plates
Sedimentation micfo organisms |uses: sampling air for (agars) on plates or best suited for quglitative
settle on to bacteria in the vicinity of |slides sampling: signifidant
surfpces via and during a medical _ No airborne fungal spores
gravity procedure: general are too buoyant tq settle
measurements of mirobial efficiently for collgction
air quality. using this method
. J
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Air samplers for quantitation of viable fungal spores Y-V Jgua

Rate

(liters/min) Comment(s)

Sampler type Principle

Low volume precludes short-term
collections that might relate to
specific activities; effective for high
concentrations of spores.

()

Sieve | tor? Impaction on agar plate 28
ieve impactor

1. For additional information, see reference 3
2. Anderson Samplers Inc., 4215 Wendell Dr., Atlanta. GA 30336
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High volume allows short- term
) collections that might relate spore
. . Impaction on rotating aerosols to specific activities;
Slit impactor agar plate 30-700 effective for low concentrations of
spores. Quantification may be
compromised at high levels of spores.
*) Impaction on plastic Calibration difficult, thus limited to
Centrlf:lgz;l strips C(;Ezdlzng agar 40 relative determinations.
impactor
*) Impingement into Low-volume sampling rates and
. T 12.5 tendency to disrupt clumps limits
Impingers(glass) liquids application to nonclinical sampling.
. ®) Filtration of a through 1-2 Not practical for viable microbes.
Filters(cassette) | 0.2-um-pore-size filters
%) Most significant spores are too small
. Gravity and buoyant to settle. Lack of
Settling plates quantification severely limits utility.
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1. Limulus Amebocyte Lysate
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1. Ambulatory Peritoneal Dialysis
2. Continuous APD
3. Continuous Cycling Peritoneal Dialysis
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