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1. Hospital Acquired Urinary Tract Infections
2. Instrumentation

3. Catheterisation

4. Catheter-Associated UTI
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Candida spp.
Pseudomonas aeruginosa
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Proteus spp.

Other Enterobacteriacea
. Acinetobacter spp.

. Other nonfermenters
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1. Express Prostatic Secretions
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2. Nitrite Test
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Either two or three organism types
with predominant growth of one
organism type and < 10° CFU/ml

CCMS urine

Complete workup for the
predominati ngZ organism
(9); description of the ather
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of the other organism type(s) organism(s)

3 10° CFU/m of any number of | Suprapubic aspirated, any other | Complete
organism types(set upwitha0.001 | surgically obtained urineg(including
and the 0.01-ml calibrated loop) | ileal conduits, cystoscopy specimens)

.Completeworkup&bs:ﬁ Col= g,PiiL”)‘] Lol en M@)i asets 1
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. Predominant growth = 10* to ¢ 10° CFU/ml .2
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No fever, flank pain

CATEGORY CLINICAL LABORATORY
Acute, uncomplicated | Dysuria, urgency, frequency, suprapubic pain |3 10 WBC/mm?®
uTl No urinary symptomsin last 4 wk before |3 10° CFU/m|
In women current episode uropathogens

in CCMS uriné?

Acute, uncomplicated

Fever, chills

3 10 WBC/mm®

Colony Symptoms, Clinical No. of Organisms Laboratory
count Disease, or Patient Unine Source T s Igolated ! Work-up
(CFU/mI)! Popul ation P Suggested*
<102 o cvicA® None Noné®
s 102 Pediatric . £ 2 organisms by
L Suprapubic | snaerobic culture ID & AST
2 g | Symptomatic female, cv Pure culture ID & AST
urethritis
2 qgr | SYymptomaticmele, CcA £ 2 organisms ID & AST
prostatitis
CA Pure culture ID & AST
s 10° Bladder wash-out ID & AST
e Cydtitis/pyelonephritis Ccv Pure culture ID & AST
2-3 organisms Q& SID
>3organisms | Q& MorQ& GS

pyelonephritis Flank pain on examination 3 10* CFU/ml uropathogens
Other diagnosis excluded in CCMS urine
No history or clinica evidence of
urologic abnormalities

Complicated UTI and | Any combination of symptoms listed above |2 10 WBC/mm?®

3,Seslizad 0/01m &g 51 sl 5sl 55 IS 107 slaws e 51 1

< we3 1,3l (Clean Voided)cv .2

W dael5 S U g L5 sddazs S 1 5s) I(Straight Catheterized) CA .3
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pathogen

or catheterized urines or acute
urethral syndrome

UTI in men One or more factors associated with 3 10° CFU/ml uropathogens
complicated UTI in CCMS urine
Asymptomatic No urinary symptoms +3 10 WBC/mn?
bacteriuria 3 10° CFU/ml intwo CCMS
cultures > 24 hrs apart
s Solysl Cishe Sl Jsane s sba oS ol endlS1I05 5L 1
Clean - Catch Midstream Urine [(CCMS) sl e 1552
LSJ‘JJl LsLA.;uJS (5 saeuds LSLA.L&‘J 2-2 Jjﬁ-?
SPECIFC SPECIMEN TYRE/
RESULT ASSOCIATED WORK UP
CLINICAL CONDITION, IF KNOWN
3 10* CFU/mM of a single | CCMS urine/ pyelonephritis, acute Completel
potential pathogen or for each of | cydtitis, asymptomatic bacteriuria,
two potentia pathogens or catheterized urines
3 10° CFU/ml of asingle potentiadl | CCM S urine/ symptomatic males | Complete

3 Three organism types with no
predomi nati ng organism

CCMS urine or catheterized urine

None, Because of posible
contamination, ask for
another specimen
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I 1. 1. ALTERNATIVE

PREDOMINANT  pyiUrial  SYMPTOMS2 CHOICE(S)
BACTERIAL COUNT

> No bacterial disease

(no growth) \:
P ——— Chlamydia; CMV; adenovirus, type Il or
HSV; urethral, cervical, and/ or urine

culture recommended

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

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

» Probabl e perineal contact or colonization

3 10°t0 10°
\ (Foley catheter)
P——— Chlamydia, gonorrhea, noninfectious
Etiology, or patient receiving antibiotic
treatment; re-examing in 1 week if

symptoms persi&t. L eukopenic?

A —— Asymptomatic bacteriuria; previous
antibiotic treatment

P—> Symptomatic bacteriuria

» Asymptomatic bacteriuria(pregnancy and

geriatric) gross contamination or transent
infection (recent sexual activity).
P——— Cystitis, pyd onephritis

A —— Asymptomatic bacteriuria (pregnancy
and geriatric)

P—> Cydtitis, pyelonephritis

A=absent  P=present SWBC/HPF sl L ol il () oo 51l o0 1
DS 5l e 2

SIS e s WBC isled p S (5500l ol S ST L Ol s ol Sla 65 5550
Al Jps LB el Ses

M (lamlie 50 (3l Olegds) ol 55 Sl 51531 53 WBC 5 jlad 5 oendlS 51 3ltas

109 (slacisic fa g9 Juad

.,\.]j,.‘:d)l_\.@dQ\;.oL.ﬂ72U%Qo)j@jw)ﬂdlﬂu%

s eV AST 5 oy (lasl g alb glulis 5 55Les 1Q&SID

WAsS 158 mixed urethral flora Ol a5 s sleis | Las ;SL S sl [Q&M

25 Gl s 5,8 21 b oles 1QaGS

+




+

il las (slacigic ol sy al<iuls ;T slaial,

8-

i s s el samSesp il 6oL et oo L S A, 2
10*cruimi )
by 2> e sl T ol all 3 9 g0 SlaeedlSl oo ol

s S S s xl 05 S

A b
Multi ple organisms present, probable contaminati on, please repeat culture.
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Multi ple organisms present, probable contaminati on, please repeat culture.
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Urine Cultures-Definitive | dentification and Susceptibility Criteria :5-2 Jgaa

QOrganism Group

Description (Presumptive/
Definitive | dentification)

Set Up Susceptibility?

presumptive vs. definitive

Staphylococcus - Staphylococcus ©yes
Saphylococcus
) © yes
Coagul ase-negative
+ Staphylococcus o
saprophyticus
Streptococcus - Beta streptococcus * no
- Enterococcus - dp [facility-specific]
+ Streptococcus viridans © no
Gram-positive rods - C. urealyticum * no
- Diphtheroids © no
- Lactobacillus © no
Gram-negative rods - Presumptive identification - yes
- Definitiveidentification -+ yes
Yeas [facility-specific] o

10°CRUIMI 31 iy aslias, IS sl (I

10°CRUMI i miy sl s Jlzsl (oolsl sliesbton 2 4, 1

S35 (AST) (S s ST ol a3l O3l3plil 5 (ID) JoolS plobd
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No growth at < 10* CFU/ml a 48 hours. / or No growth at 48 hours.
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If AST isrequired, plateswill be hold for 72 hours for consultation.
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1. Identification
2. Antimi crobia Susceptibility Testing

3. No growth
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Urinary microbiota :1-2 ¢u gas
. . . Extent of workup if count is
Microbiota Organism appropriate
Urogenital Viridans group strepto- | Report as urogenita microbiota/ flora
cocci, Neisseria spp.
diphtheroids, Lactoba-
cillus spp. anaerobes
Skin Diphtheroids. Report as skin or with urogenital microbiota
Staphyl ococcus 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
Saphyl ococcus 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 coagul ase-negative
staphylococci
Yeasts ID of C. albicans and Candida glabrata; ID of
othersto species level only on request
Beta-hemolytic 1D especially of group B inwomenin
Streptococcus childbearing years. Check for VRE
Enterococcus spp.
G. vaginalis ID only if number is 10 times greater than that
of al other microbiota
Aerococcus urinae ID only if number is 10 times greater than that
of al other microbiota
Corynebacterium ID and AST, if number is 10 times greater than
(urease positive) that of dl other microbiota and 3 100,000 CFU
* Abbreviations: AST antimicrobia susceptibility testing; 1D, identification; VRE, vancomycin-
resistant enterococcus
.

Sy cnlint; ot b 53 palld sk sl sl S S 5338 59
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595552 30 oy Y sane LalastlS oS ol S5 4 a5 9 Somed 30 L o8 o B85 wb
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raliKae S ah il G 8 cpl sOlolia culs 4 MWas W3l 5o (iman 0 5 B0 cuealls
il gyl pal e sie Blas

13 olans o35 0 €S LS b sl & Yan Golass o' Lisiiani pulisastsmy |
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coaal a3 53l 500 e bl il lS i gy oS

LS 5 LSl g i il oLag 8L ,lhel SBE Gy 5 ¢t Shlaw 59
il Sl ey golhal slacs sie Jole casl(San (ol po gt sy

S alasd sa & s 5 L ulia T i palles s 5le bt 1 slaguia s3ladia
S50l K Wb el eag
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5 omands LS (g ane slaelCinlo)T 5o 4S wiS caslanl 155550 a g 350 55100

1. Saphylococcus aureus 6. Salmonella
2. Significant 7. Aeromonas
3. Streptococcus agal actiae 8. Vibrio

4. Pseudomonas aerugi nosa 9. Anaerobic
5. Acinetobcter
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Report Minimal testing
1. Isenberg D. Henry: Clinical Microbiology Procedures Handbook, American Enteric gram-negative rod Grows typically on MAC or EMB and appears lactose
Society for Microbiology, 1992 & 2004. positive or spreading on any medium or isindole positive
. . . . L . and oxi dase negative.
2. Murray R. Parick: Manual of Clinical Microbiology, 8 TH editions, American X eV
Society for Microbiology, 2003. Non-glucose-fermenting, Appears lactose negative on MAC or EMB and isoxidase
; iti d i ndole negative or has odor of Pseudomonas
o i N - gram-negative rod positive an
3. Forbes A. Betty: Bailey & Scott 's Diagnostic Microbiology, 11 TH editions, o Alcaligenes If desired, inoculation and incubation of
Masby, 2002. KIA or TSI can be used to disti nguish from enteric rods.
4. Mahon R. Connie: Textbook of Diagnostic Microbiology, 2 ED editions, Gram-negative rod or Grows well on EMB or MAC but does not fit either or the
W.B. Saunders, 2000. Non-l actose-fermenting, above criteria for gram-negative rods.

gram-negative rod

Yeast Morphol ogy consistent with yeast wet mount or “feet”
present on plate.

S. aureus Cataase-positive, gram-positive cocci and dide coagul ase
positive. Caution: S saprophyticus can be positivein
latex or coaggl utination serol ogic coagul ase tests.

Coagulase- negative staphylococci | Cataase- positive, gram-positive cocci and dide
coagul ase negative

Enter ococcus Cataase-negative, PY R-positive, nonhemol ytic, and
gram-positive cocci

Viridans group streptococci Gram-positive cocci in pairsand chains, cataase negative,
apha-hemolytic, or PYR negative. Rule out A. urinae
(differs by a Gram stain showing tetrads and clusters)
prior to reporting, if numbers are significant.

Lactobacillus spp. Gram-positive rods. Catalase negative, a pha-hemolytic

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

* Abbreviations: KIA. Kligler’siron agar; TSI, triple sugar iron agar; PY R, pyrrolidonyl-b-naphthyl amide.
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Other viruses

<1-12

Unknown

23-49

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

Sharp SE, et.d. Cumitech 2003
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M ost Common Etiologies of Community- Acquired Pneumonia :1-3 Jgaa
in Adults who are Hospitalized

Generally Requiring

. . Most Common Etiologies*
Intensive Care Unit

H.influenzae; polymicrobial aerobic gram-negative bacilli;
NO Legionella gop.; Staphylococcus aureus Chlamydia pneumoniaeg;
Respiratory Viruses

Legionella spp., aerobic gram-negative bacilli, Mycoplasma

NO pneumonia, Respiratory Virusses

* Streptococcus pneumoniae is the most common etiology for al categories of adult patients
hospitaized with pneumonia

COMMUNITY ACQUIRED PNEUMONIA ETIOLOGIC AGENTS :2-3 Jos

PATHOGEN FREQUENCY (%)
Streptococcus pneunoniae 66
Haemophilusinfluenzae 1-12
M. caarrhalis 10
Legionella species 2-15
Mycoplasma pneumoni ae 2-14
Klebsiella species 314
Enteric gram negati ve bacilli 6-9
Staphylococcus aureus 314
Chlamydia species 5-15
Influenza viruses 5-12

.
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1. Protected devices
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Hospital Acquired Pneumonia :3-3 Jgaa
i Most frequent nosocomial infection(30-33% of cases) among combined medical
surgical intensive care units
i 83%areventilator associated

i Etiologic agents
* Gram positive cocci

i Saureus 17%
i S pneumoniae 2-20%
* Aerobic gram-neg badilli 60%

i Pseudomonas aeruginosa
i Enterobacter sp.
i Klebsiélapneumoniae

i Adinetobacter

i Legionella
* Anaerobes 10-20%
* Fungi 0-10%

Modified from: Carroll KC. 2002. J Clin Microbiol 40:3115-3120.
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* Bronchial Washing
** Bronchial Brush
*** Blood Agar
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Bronchoscopy Samples Quantitative M ethods
PSB' or BAL

Baselski and Wunderink. 1994. ClinMicro Rev 7: 546

Vortex 30-60 s
Plate 0.1 ml

Final dilutions

> Chocolate, blood 1:10

Dilute

0.1ml to 9.9ml saline M» Chocolate 1:1000

blood

Dilute 0.1ml to 9.9 m — €0l ml  _ chocolge  1:100,000

Saline blood
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Bronchoscopy Samples Quantitative M ethods
Calibrated loop method

Basd ki and Wunderink. 1994. Clin Micro Rev 7:547
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\ 1. Protected Specimen Brushing
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Haemophilus species isolated from sputum specimens

No. of: Colonies Normal microbiota Action*
Colony types

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

requested
Moderate to
1-2 abundant Present or absent ID and AST
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Flow chart for examining lower respiratory tract specimens :3-3 laga3

Quantitate Epithelial Cells

. rd “a
No or few epithelial cell¢/sputum Abundant epithelia
or cells-sputum
Any amount of epithelial cellson all
other lower respiratory tract speci mens / \4
V4 Predomi nant No predominant
IS \4 organism present  organism on Gram gtain
Sputum and tracheal BW, BB, BBX, BAL, on Gram gtain
i TTA, Lasp, LBX

Alphastrep—» rule out Identify &l organisms  Identify only the No further workup

S preumoniae  except normal flora  organismcorresponding  unless specificaly
to the predomi nant requested
organism on the

Betastrep_» ruleout Gram stain
group A
Haemophilus —» identify if predominant
organism on Gram gtain or plate,
or if normal flora absent or scant
Neisseria, —» identify if predominant
Moraxella organism on Gram stain or plate
(Branhamel la)
other Gram -
negative
organisms
Staph BW = Bronchia washing
BB =Bronchial brush
Yeast BBX = Bronchial biopsy
Mold and BAL = Bronchial alveolar lavage
Possible TTA = Trangtrached aspirate
Mycobacteria Lasp = Lung aspirate
or Nocardia LBX = Lung biopsy
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>2 Few to abundant | Present or absent | ID and AST only if requested |

x |D, identify; AST, perform antimicrobia susceptibility testing
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Wor kup of Staphylococcus speciesisolated from sputum specimens :7-3 Jgaa

Colony

Action
morphotypes

No. of colonies Normal microbiota Report

Any no. CNS Moderate to abundant None  |Normal microbiota

CNS as norma
microbiota

Moderate, abundant, |CNS Absent to few ID

or predominant

Rareto few S. aureus Moderate to abundant None Normal microbiota

Rareto few S. aureus Absent to few or gram-|ID, AST |S. aureus
positive cocci

predominant on Gram gtain

Moderateto abundant, | S. aureus Present or absent ID, AST |S. aureus

or predominant
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Major Pathogensin Surgical Wound Infections
Pathogen Percent of | nfections*
Staphyl ococcus 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
Citrobacter spp. 1
Serratia marcescens 1
Candida spp. 1
Gram-positive anaerobes 1
Group B Streptococci 1
Acinetobacter spp. 1
* From atotd of 17671 isolated, as reported by the Nationa Nosocomid Infections Surveillance
System, January 1990 to March 1996.

From Hospitd Infections Program, Nationa Center for Infectious Disease, Centers for Disease
Control and Prevention, Nationa Nosocomial I nfections 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.

.

~N

_m ol glapas slacssic )l Juad

Gl s 5 s St 5 rd g0 213 Cansy 51 AT (ol ol
el o3 LT Il el Ol ye 5 S35 S

1-4 Jgua

Qg By | el

¥ 9 e .
- s,
Byl g9 s 4

pesnls )l
Contamination RS mixed

. Commensal _ -
b sie (low Pathogen) * I

Potent Pathogen ++ ++ +

-/+ - -

Colonization

Infection ab)

P QU REIV Y SRS e H(PP)03 S5l 558k Sl &5 Ll
9 sl (6l = lem b 28 Gl ) sl i gke (L Slass
e Gl ol (55502 B3T3 S5 S Slaasl s s
Sty Wit Gl sl Sl o patie 5 g5 LU
eSSt el (JSE ey 3133 55 038 ) slaaal 5 P USILS 5 S 2
Sy e ok e b8 s Sl 5 sl Lisas Ofa
Sl ol o o 5 oy 55530 (b o ol e slaci sae
o 0Le) cpl esgmsasls I3 ol e e 5s ikl 81 5 a5Uestl

Al el e

( ol (59 8 e a5l 5 slalens 3 (S 4»;
0090 Sor S ped sl dae IS s 1
oo 08) Sip b 5 peatl )l patlan 2
B3 ol st b S35l gl a3

4

G

1. Potentialy Pathogen
2. Carbuncle

3. Erysipel as

4. Implant




+

il las (slacigic ol sy al<iuls ;T slaial,

Qags3lsng o gmasa a5 len S3lulda sl (S mle O gl el Yyl

P Slacl s Do 5 50leS 35k a)ls o)l Dlgw b g5ls pai g0
Shesbamal bl ol s 53 5 el 8 Ol Sy ol csls i sas Sl 5
(el a3 Slls 5 5 05 03,50 el Sy sy e Slaes o of
G 36 aseis o ge 5 Al daw sla S soasolis s ol - Sas
e (5l 2) 52 e 1) (29,58 55 Olie aStasd oy gty Ll oo g 1255
RUNW A1 Suls -IIB ;QLJ & (Heavy Growth 4 Moderatle Growth (Light Growth

&0 paiged Bg2ui
S LS 5 S by s es BUI s Ladsai sl &CT 5550
L 6l e 3lueslel Ll 5 (5S4 sad g 31 g il e paa S
by S e by de sl Sleolen slain 4 oyl 5 Jeall) s

b pd (A0

313 e Sl Ol U (613 040 505 0 K5 e b O gsl el 1

Aoss 10 JSINL Ll (550550 o e L it Al gy | o5 a2
2 yh Sa LIS 5 S e

ages $oslamar § e 23 L 22 L3y e L o 35 S 513
(s Aaselnil es |y O gl sl O AU L S gy S eslinal
3 Se 5 dsSass I mle ol (SG w50 JsSs s Do
S e O 220

o Sl el L Ol o Al 38505 ol O gl ol S 55050 A
(2 S gl e Mo 5 03 Sl s S 8 (5

~N

-

~N

PR SS9 Ry
- . R 2 . 1 . N (1

.Jj_.\:@a}m‘ r.;-)

=S Ol
Sty S3L gy ol po sl pmesliial e s S 5L S )
S5 et dl o Gas3; OF 1 03 505 300 5 035§ o 3 25 g0 Sl
CiS Sl s sl Bl s oLl s o) glakee (55 5
Al ey erlge Jale olabis (sl p3Y 4S5 &S Sledbl b 54 el
Lacsly cpl Cils o o oeba 83 0 Glacdl 35 5 o505 gy ol s addl
oAk el (55,0 Sals a3 o sastar LT 5L, S e
L35 O O gl el o lnasl 5 (S, Sl 5 31 (oo 25503 )
b st () spdope o JSCE5 Col 0 Ldee o) s ool K pm
5 Oldmar @lp pse ol Sl 5 Sl U b rad Gl

&S 9 (ASdans g,
Sl 5 2 d el Gl slac s e 540 sl 5 Pl Sl eslinal
o5 A4S 5 ASaas DLl Bl sl s s e ez (Sl pd sl
Suts 1, 245 U5 ST g 5 eslized oy gy 1355 2SS4 D 9 S

LS asl3T 1 W 8515 S Gt 5 358 00 J> e 53 Dl g |5 talsploil o8

1. Quantitative
2. Quditative




+

Ve

il las (slacigic ol sy al<iuls ;T slaial,

8-

N 2 . .1 . N .. N
el ade ” Sgla 5 TasiSo8 Cpsisle p s SSLSle endis 5o LSL L

.4 . . ae
C',u.u‘.l;\&.h )MJJ_MJ‘JJHSVUA:};.JAJJ QU929

(44 J9aa) Baas Wl (sladi g g (s gacal paaal (Baas slapd (o

S S sieds duo s 10 JIL 1 e 1

b liz) Gy o (ST 516 S 0l 1 055 Cend 5 Gees 2
B V_,'.j a5 3 ed oﬁ@&ﬁ f‘J—z- At € a0 &S BTt
23 gsdla )l S 6l b

Grae UL Lot e 5 Gmenlpcal Gaee slagd; 4-4 Jgua

GlBade CudiS £93
ol el Ol b 0l s 5 O saloapn b s slads s sSL
el (53158 00 JEDI whins 50 Jla) 5w Gy S AT Gadiss Ho| Ol
5 Y581 s Vsl SLatisS F s e Lyl gy panddiS 5o .
ol o * 5 58 et
«caal aiho M. Kansasii 5 MDOVES (s 5 5l 5 55 .52 Sk Sl pandias 5o LS sSole

4 gad JUBA a9
o5t he opl el hge Sl s La5T 4 W ad JESH (513 240 gad 5l
U slaa s 5 (S e Ol el 3ls ol 3 el Las3lpa 8L s
iz Cape s opl Sl eslial | tcl Smoms Ol b (554500
bt Bl s 5 osb) s e JEH s 2 Son ekl O b bl

1. M. Marinum

2. M. Fortuitum

3. M. Chelonel

4.V aicelle-Zoster

5. Pseudodlescheria boydii
6. Bipolaris

7. Exophiala

( .. .. . .
ol glapas slacssic )l Juad

~N

—

Gosls b mea LA Ghse 5 L5 S51SS 65k 1 Ol e 515
doas gt OF 151 a0 mbe Jame (65l he OIS L 1 S 5 0 g
S dli Ladas 53 15 be

Lo g Lapd (o

S a3 Ao ys 10 JSUIL 1 ailece .1

Al 1y e &Y sl 2

eSS el Ja b o5 AL e Sl e 3

S o el S b S Mgy 1 01 135581 355 &) 503 4

(34 Jgan)caeugs sladigas g sula 5 b (g
o Slaem i b L
S Gieds Ao 3 10 UL 1) Congy o
S =L 1 e Send 51 3-Amm
Sliaw 3 S b o el (5550 p e S5 L s lla B O b el A4 s
Sl el S o &
SR W PUW
S Gaieds Ao 3 10 JSIIL 1y c gy o
S 0 el 1) o g Gl b 055 Ceand S

Al e (S5T e

Sinsy sladipad 5 gl ) @8l 13-4 Jgua

Glaadls

b ol Glgea b (5515200 503 2 5,508 gy 0 Lo Sy Ala 50 & el ] &S

Lol ey gl crna sy adac slacisie Ly Jon dlagsy La K58 o o
el dade lad s 5 e S58 S5 50

ol wdo (S8 g0 slag 8 5 sede Lacud gl panddl o o8

8. Fusarium




+

" . e S T
Pl ylay (slacisic jausiy a0l ;] slais],
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.

Dacron swabs Useful in collection of viral and group A streptococcus

specimens.
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Transport systemsfor anaerobic specimens :6-4 Jgaa
System and supplier Desription

Anaswab system Two-tube system. Both tubes have been evacuated oxygen, and air

Scott Laboratories, Inc. within tubes has been replaced with oxygen-free CO,. One tube

Fiskeville, R.I. includes swab attached to rubber sopper. After specimen is
obtained, swab is removed from firgt tube and quickly placed into
second tube. with stopper attached swab handle becoming final
seal for second tube.

Port-a-Cult Vial or Tube is used for transporting swabs, and sealed vid is used for

Port-a-Cult Swab transporting fluid specimens. Both contain semisolid transport

BBL Microbidogy Sysems | medium with reducing agent and redox indicator. Any purple

Cockeysville, Md. discol oration of medium indicates exposure to air.

Bio-Bag Environmental | Specimen is collected with any swab or tube desired and then

Sysem placed in gasimpermeable environmental chamber that contains

BBL Microbidogy Systems | ampoules of indicator, catalyst, and hydrogen-CO, generator.

Cockeysville, Md. After bag is sealed, each ampoule is crushed to produce
anaerobi ¢ conditions.

Syringe or needleapirates | 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*.

BD Anaerobic Specimen | Sealed, gassed, oxygen-free outer glass tube that contains an inner

Collector glass vial fixed within rubber stopper. Inoculated swab is placed

BD, Div. Of Becton into inner glass vial, and plunger is depressed. Inner vial detaches

Dickinson and Co. from rubber stopper and dropsinto lower portion of outer tube so

Rutherford, N.J. that tip of swab is exposed to oxygen-free atmosphere during
trangport. Redox indicator is contained in bottom of outer tube to
indicate exposure to oxygen.
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Transport systems for aer obic specimens :5-4 Jgua

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.

I: 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
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* Specimens obtained by a physician using needle aspiration should be transferred to a sterile tube or
anaerobic via 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 smal amount of sterile
0.85% NaCl or broth may be drawn into the syringe prior to remova of the needle The physician
should use a protective device while removing the needle to avoid injury and should cap the syringe
with asterile cap prior to transporting it to the laboratory.
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3. Prevotela spp.
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growth that extends to the second quadrant. D, Heavy, or 3+ to 4+, bacteria growth that extends to the
fourth quadrant.
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1. Sodium Polyanethol Sulfonate
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Bacteria Commonly | solated from Blood Cultures :1-5 Jgaa

Coagulase-negative Staphyl ococci

Staphyl ococcus aureus

Viri dans Streptococci

Enterococcus sp.

Beta-hemolytic Streptococci

Streptococcus pneumoniae

Escherichia spp.
Klebsiella spp.
Pseudomonas spp.
Enterobacter spp.
Proteus spp.
Anaerobic bacteria-Bacteroides and Clostridium spp.
1 CAA.A
Agents of Infective Endocar ditis :2-5 Jgaa
Viridans Streptococci*
Nutritionally deficient Streptococci
Enterococci*
Streptococcus bovis
Staphyl ococcus aureus*
Staphyl ococci (coagul ase-negative)
Enterobacteriaceae
Pseudomonas spp. (usually in drug abusers)
Haemophilus spp. particularly H. aphrophilus
Unusual gram-negetive badilli (eg., Actinobacillus, Cardiobacterium, Eikenella)
Y east
Other (including polymicrobial infecti ous endocarditis)
* Most common organisms associated with native va ve endocarditis in nondrug-abusing adults.
3 CAA.A
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Pediatric bacterial blood cultures: recommended blood volume :3-5 Jgaa

| Patient |Recommended blood Total blood Vol of blood equal to 1% |
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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

** Blood volume calcul ated by assuming 85 mi/kg in newborns and 73 mi/kgin other patients. Two 20
ml blood specimens collected from an 80 kg adult (40ml total) represent approximately 0.7% of the
patient’stota blood volume.
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1. Nosocomial Bloodstream Infections
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Cathetersused for venousand arterial access

4-5 UCRES

2

Catheter type

Entry site

Length

Comments

Peripheral venous

Usually inserted in veins

< 3inches rarely
associ ated with

Phlebitiswith prolonged
use; rarely associated

peripheral catheters

catheters (short)  |of forearm or hand bloodstream with bloodstream
infection infection
Usually inserted in radial .
artery; can be placed in < 3inches Low infection risk; rarel
Peripheral arterial y; can be pl associated with Inection 1S rarely
catheters femoral, axillary; bl oodstream asociated with
brachial, posterior tibial |. nfection bloodstream infection
arteries : :
Inserted viathe Anaphylactoid
A . reacti ons have been
g?;i?umb;iaf;.)ﬁs:é:m the reported with catheters
Midline catheters L 3 to 8inches mede of d atomeric
cephalic veins, does not drogel | "
enter central veins, hydrogel; | ower rates o
' phlehitisthan short

peripherd catheters

Nontunneled
central venous
catheters

Percutaneously inserted
into centra veins
(subclavian, internal
jugular, or femoral)

3 8 cm depending
on patient size

Account for majority of
CRBSI

Pul monary artery
catheters

Inserted through a Teflon
introducer in a central
vein (subclavian,
interna jugular, or
femoral)

3 30 cm depending
on patient size

Usual ly heparin bonded;
smilar rates of bloodstream
infection as CVCs;
subclavian site preferred
to reduce infection risk

Peripheraly inserted
central venous

Inserted into basilic,
cephalic, or brachial
veins and enter the

3 20 cm depending
on patient size

Lower rate of infection
than nontunneled CVCs

umbilicd artery

catheters (PICC) .
superior vena cava
. Cuff inhibits migration of
Tunneled central Irrplanteq ' ntp 3 8cmdepending  |organismsinto catheter
subclavian, internal . . . )
venous catheters |, lar or femoral veins on patient sze tract; lower rate of infection
jugutar, than nontunneled CVC
Tunnel ed beneath skin Lowes risk for CRBSI;
and have subcutaneous improved patient self-
Totaly port accessed with a 3 8cmdepending  |image; no need for local
implantable needle; implanted in on patient size catheter-ste care; surgery
subclavian or internal required for catheter
jugular vein removal
Umbilica Ingt(_admto‘ather £ 6 cm depending R!Skal‘ CRBSI smla{
umbilical vein or . . with catheters placed in
catheters on patient size

umbilical veinversus artery
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1. Centra Venous Catheter

2. IntraVascular Device
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Commonly used definitions of intravascular catheter-r elated infections :6-5 Jgaa

8

I nfection

Definition

Catheter colonization

Significant growth of amicroorganism in a quantitative or
semi quantitative 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

Exudate at catheter exit site yields a mi croorgani sm with or without

Microbiological concomitant bloodstream infection
Erythema, induration, and/or tenderness within 2 cm of the catheter
Clinical exit site; may be associated with other signs and symptoms of

infection, such asfever or pus emerging from the exit site, with or
without concomitant bl oodstream infection*

Tunnel infection

Tenderness, erythema, and/or i ndurati on> 2cm from the catheter exit
site, aong the subcutaneous tract of atunneled catheter(e.g., Hickman or
Broviac catheter), with or without concomitant bl oodstream infection®

Pocket infection

Infected fluid i n the subcutaneous pocket of atotally 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 bl oodstream infection, may also occur*

Bloodstream infection

Infusate related

Concordant growth of the same organism from infusate and cul tures
of percutaneoudy obtained blood samples with no other identifiable
source of infection

Catheter related

Bacteremia or fungemia in a patient who has an intravascular device
and 3 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
shoul d be present: a positive result of semiquantitative(® 15 CFU
per catheter segment) or quantitative (3 10> CFU per catheter segment)
catheter culture, whereby the same organism (species and anti biogram)
isisolated from a catheter ssgment and a peripheral blood
sample; S multaneous quantitative cultures of blood samples with a
ratio of 3 5:1 (CVC vs. peripheral); differentia time to positivity (i.e.,a
positive result of culture froma CVC isobtained at least 2 h earlier

than isa positive result of culture from peripheral blood)

* For surveillance purposes, patients with positive results of blood culture would be classified as
having catheter-rel ated bl oodstream infection.
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Types of intravascular devices and commentson their use 5-5 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 i ntravascul ar device; rarely
associ ated with bloodstream infection

Peripheral arterial catheter

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

Midline catheter

Peripheral catheter (size, 7.6-20.3cm) i sinserted viathe
antecubita 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
dl catheter-related bl oodstream infections; increased risk of
infection with internal jugulr vein site of insertion

Pulmonary artery catheter

Inserted through a Teflon introducer and typicaly remainsin
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; isinserted viathe peripheral vein intothe
superior vena cava, usually by way of cephalic and basilar
veins; iseasier 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 ind dethe exit site, the
cuff inhibits migration of organismsinto the catheter tract by
stimulating growth of surrounding tissue, thus the sealing
catheter tract; used to provide vascul ar accessto patients who
require prolonged iv chemotherapy, home-infuson therapy, or
hemodialysis

Totally implantable device

A subcutaneous port or reservoir with self-sealing septumis
tunnel ed beneath the skin and is accessed by a needl e through
intact kin; low rates of infection

NOTE: CVC, central venous catheter
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bloodstream infections
path 1986-1989 1992-1999
ogen %) %)
Coagul ase-negative staphyl ococci 27 37
Staphylococcus aureus 16 13
Enterococcus 8 13
Gram-negative rods 19 14
Escherichia coli 6 2
Enter obacter 5 5
Pseudomonas aeruginosa 4 4
Klebsiella pneunoniae 4 3
Candida spp. 8 8
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Gram Stain Results
Excellent Sanitation No growth
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Air sampling method and examples of equipment :1-7 Jgua

Rate of

Auxilliary

M ethod Principle Suitable for measuring Collection media collection|equipment Pointsto consider Prototype
or surface - samplers
(L/min) | needed
(A) Air drawn Viable organisms, and Buffered gelatin 125 Antifoaming agent may |Chemical Corps
Impi ngement in through asmall  |concentration over time.  |tryptose saline be needed. Ambient All Glass
liquids jetand directed |Example use: sampling | peptone nutrient Yes  |temperature and Impi nger (AGi)
againg aliquid |water aerosol sto broth humidity will influence
surface Legionella spp. length of collection time
(B) Airdrawninto |Viable particles, viable |Dry surface coated |28 (Seve) Available assieve Andersen Air
Impaction on Solid |the sampler, organisms(on non — surfacesand agar |30 - 800 impactors or dlit Sampler (sieve
Surfaces particles nutrient surfaces limited (dit) impactors Sieve impactor): TDI,
deposited on a to organisms that resist impactorscan be set up | CassellaMK -2
dry surface drying and spores); size Yes |tomeasure particlesize |(ditimpactors)
measurement, and Slit impactors have a
concentration over time. rotating support stage for
Example use: sampling agar platesto dlow for
air for Aspergillus spp., measurement of
fungal sporcs concentration over time
©) Particles and Viable particles. Example [Nutrient media Simple and inexpensive: |Settle plates
Sedimentation micro organisms |uses: sampling air for (agars) on plates or best suited for qualitative
sttleon to bacteriain the vicinity of |dides sampling: significant
surfacesvia and during a medica _ No airborne fungal spores
gravity procedure: general are too buoyant to settle

measurements of mirobial
air quality.

efficiently for collection
usi ng this method
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Air samplersfor quantitation of viablefungal spores :3-7 Jgaa

Rate

Sampler type Principle (liters/min) Comment(s)
Low volume precludes short-term
1) Impaction on adar plate 28 collections that might rel ate to
Sieve impactor? P aarp specific activities effective for high
concentrations of spores.
High volume dlows short- term
) collections that might relate spore
o Impaction on rotating aerosol sto specific activities,
3
Slitimpactor agar plate 30-700 effective for low concentrati ons of
spores. Quantification may be
compromised a highlevel sof spores.
3 - -
) S't':pa‘z(')‘r’:alo; r'?'a:'; 4 | calibrationdifficult, thuslimited to
C_entnfugal s ) 989 rel ati ve determinations.
i mpactor* media
@ \mpi tint Low-volume sampling rates and
. | mpl r:gem:g o 125 tendency to disrupt clumpslimits
| mpi ngers(gl ass) qul application to nonclinical sampling.
= —— -
) ©) Filtration of a|_rthr9ugh 1-2 Not practical for viable microbes.
Filters(cassette) | 0.2-um-pore-size filters
®) Mog significant spores are too small
Gravit and buoyant to settle. Lack of
Settling plates vty 4

quantification severely limits utility.
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1. For additiona information, see reference 3
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