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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.
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1. Bactec System(Becton Dickinson)
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2. Bact / Alert(bio Merieux)
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1. Central Venous Catheter
2. Intra Vascular Device
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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
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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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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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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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Candida spp.
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Bacterial organisms implicated in transfusion reations :A-0 Jgua

Organism(s)

1. Infusate
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Klebsiella pneumoniae ...................c.e..ee.

Propionibacterium acnes
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Pseudomonas fluorescens
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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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1. Settle Plate
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1. laminar flow
2. Anerometer
3. Preanalytical Considerations




Wy

158 51 (5,1 00 sad addt Juad

Slr b oesY Slesbl Olsn B dil S5 5l Ll g o
SIS (IS Glos 45 il a5 il o] s Aoled
Sl el S5 sl bz B Sl ol 5 i, 5 (FVPC sles 5 GUI
5> 3 Ve CRUM Ls 0g,m slpr 55 0LalS wsy had (bl
S Cl a5 3 sl pl S e Ay B Y e s CFUM® a5V
LSS PVIC s oS oy el s 36,6 BBl sles s acis
Lol glalas o diS il o6 V=Y CFUM’ L (k5 o
el ol a5 O Ol 350 255 Olpn w0 el 25 Bl
& P 26 slias VU LS L Ol A 51 ey bl ol o
Al e ioals \L

pie s 2 S 5 @IS LSl Lagls S
e s ml sl Sl s S e S 1 Lag )L el Cad O el 2
S PRI | VRGN ij (CaS ;) )‘lJ_Li.,g)Y\a.v_?Q L sl
g Ol il bl oy =Ysb Ol sl 1 O, s =L
Al eSS s s

198 3l s o s gai Jubewg ¥
cloolans 5l ilste plail sz OBl bl
YoV st s Lol cmlae b Ule a8 al o s 53 (6ol 1 as o
O3 sl a6l s sad Laolams 51 (oo omled 03551

v\_l‘}aﬂL;G oalaiul LAG)U )‘ j_:.GA_: e

. ) ft3 o
S e fes xS L Vom0 S e slasls a gt

Al Sl Jeb i o L ad 35 Y0 (gols ma sas Ol ol ol




WY

158 51 (5,1 00 sad addt Juad

ov\_jléj‘bﬁd.;}a_': U’“’u B dbbﬂd)_.:_ Qb_}..: JL_‘:‘) 9 oo d Lg_i




YWY

158 51 (5,1 00 sad addt Juad

J‘;)J\l—' C)LG‘)U#‘ g_,.L_O‘ (Y ‘J_&‘_saa;Lé:Ml J.L.:M.’ 4:..1.)\; BE U':j) U"‘
DA Bl 2B O S sS S bl 5 S, S el
Bl Cawsl ) sl Jol s conl e gy ol 55 e Wl ke
Al el Blob s syas sy s gl osks Ol
Cewdty gobezel LS Sledlbl (T sla By, ks ol ol

.J_:\.QJ‘-SA

gobs Sl gas £
a3l ol pdises b alis L;Lar.m:;lf)t Sl slass &S s
dte LlpSne SiSte mil o S Jlste Slagls s pes A sl
e pladai e gly S gl pipe i Sl
dode lea Sl aldne 2L L ler g ol b il (S a1l
5 Ul 5 S Sie il 5 Ol b sles (615 i e L
el LS sl s Sl S L s (G g S
Aas o0l Lagliv)lag 53 15 5B Jas s A Jgder
5ol ol la IS sl e LB Gas &S b
LailS sl 1S cohodd ool GUST slas s 05l S




V¥

158 51 (5,1 00 sad addt Juad

-9«_5_;}&)}_{?‘ u...u)j)\_:a Q)HJJ ‘JMSL;‘ J—:J‘)J_:.GJ.Y‘VOC L;l_nJ).}

bj&dacbu\ ,_..w..;";m u’iL"‘u LS‘J—’ CiS S WS W S}




Vo

~N
158 51 (5,1 00 sad addt Juad
Loyl slass 58 (20l dasse plie (Y=Y Jgaa
Ese Jless o gie

E-SELY e =l slapas

Geoass ulse &

158 & 9¢5 plewse an

sudle <&

olaala slass g s <

solwsala L

FoS &

@‘_\.ﬁ‘. J‘y UAJL 533;15
Qs slatains £
Ssl= 4SS sydelad £B ols Slalow 5l o555 edn s
S Loz b 3l ol ddal s Lag ) i asr a5 led s
A el s Lada e L
' OhloT s coliba Mo
Sola pdd gad )
Saollns 3,5 (Gl i e Olss oo Ia slajls paisel Aol L
05 blas onl 5l eslinal (sla foadl) s S C:.E.LJ L blaswe s 5 el
Csloal aals|

1. Analytical Considerations )




\\%4

158 51 (5,1 00 sad addt Juad

O9aeuls 9l glon .Y

Olial 4 a5 b 0l SO Glos Ol 61 gles m
12 i sl
Sled 53 0 gl SO 6l Aol UL e o 15 50l 5 95 on s
Glalass 55 Osnnl 2l LT s gl sy cpl 3 sdeslinad BUSI
Lo 135 okey Szl plulis gl Ll el dde s J 28 S

iz éu@u Sl sl 1y sl Lyl L5 ¥VC s Ol sl
e S e gl ol Cdboo i Gbalig s Jold S s Sl
S ey e GUI gles 3 oS lag B bl pasbm) sl o]

S o, TVOC glos 5 oS s ol 1m0 Y

sus | aas ¥

e Jols 4SS g 6 LS Gloyss Al e (gl el Jiles
b lany Gl Sl e Ol IS 5 2005 Sl Ol
23 S peled s S gas 8055k g S 5 L Aol el LS

Oinale T )l u wlba Mo
Slacalas

Jots Jalse N

Vi = YA/ tliters

\m’ = YO/

\ft/min = +/* YAYm’/min




v

158 51 (5,1 00 sad addt Juad

~N

CJL.«\:M r\:u| Y

MRS 5 o ()13 paiged Slsp e an gl S 0 ) La oIS sl

SleMo! yacuds
S b sy 30 Comal e 53 256 oS shies iz ,B Sty clew
2lasis) Lpdeslinad Ll WS o SSE sluls o | g
SBL 6 sbliglen gl gy o canles S (g LISl als
s Lme 5 o e 5 Lag B sl fglie e Lde (I
CO P A SNY - P PUUON g VERP- PN IV JPC PSSP SV W PR PR
il b B (Slas sl ol e S S L ol i

e s ks 5L dame 4 a5 b Al el omen
> gpleil O 0l 5SSl las 5 (2ol Jame 53 OB 552 s

oY ol el SIS il glen 208 SOl S S L S
S S sl 51 5l ol 0B SO S S b ud e
GO 5 ilbes S Ay how gy, iala el See S ol
Gres Sas /Y 3 (gl Ao s Q4AY Usles gl T ST Dedic bl
Sles C‘“ o) L st el s e e eas LYY 1 S
(3K sl el Sl S slen S Ol (UKL YO T
wsdl 2ol saliglen K3 b paslisd Glaas S wsd T (i
VCFU/M® 4 sdaze Vs 0 (S50 Ol 105l «/NCFUM’ 31 28 Ly
S O 5o all slafss by Slesler lagmann (bl ol 5l
ool YU Ol 2ld L GbLis 3 a5ls 5L sdzee oLl 4 Oy




YA

158 51 (5,1 00 sad addt Juad

~N

O Rl S ey LT les 3 aS B ben lag ) laids |
Sl e 0L (S s, YVOC sles 3 a5 slaciS (gl 5 VOCFU/M’
sl YCFU/m’®

Sl Ss PR SN LA RPN B IR VS FCHPRE VW 3
03 1S Cusby a5 ol Ol 51 ib Lo ger oS i oS Sl
el O s Casby e &STTL Kl

O gl b Cms S K0 ) (Bl U (g) 5 Jae) il s les
5 P G S S = E % Vi DN UOH B GSUOH LU W Tt e e
0 GlS s cl See &S s Saalr Ll | S S glacis
By Sy sl e Sl paises fley U Jes opl sl ald
Olymeas hais 3 poles oS cals blra UL bl w500l
Ol mn ol 53 35 peslinal JSie gLl (gl jasls
el I3 JlS D3 s ol Yl 0 gl 2l Ly Gl (S5 0T
Gl Ain Chabloee ot Ay GbLie (310Nl 51 o8 L gy 1y o]
slaiolasl 5l el 31 o IS B sl el s
03 e SLas Jliie edd odialy s w30, S abio S
bl bl 51 3 G slea LagaS Olpe 5 sddc bl Lagls!

sl 6Jjj~a ‘}Q ;Ju))c.@jo.b) ubb L;LLIJL_«.«N




e

158 51 (5,1 00 sad addt Juad

\

SHB (ox> (5)I0 paiged Jolwg s S 319
' ST (slasuiss )
52 ol gl o3 s sk eslinal 3 d)j@z Glp elSaws oyl
o Aoy Q—iJJ@\) Andersen 5 paisa (Y=Y Jdo)dlies i
3 sl omge LSBT a5 15a 03,005 Ll paiped e
ot Yor—brr Oloe Sl (ghls ,maisas A a5 D3 e 0S5
A3 S Bl B sl e S S bl se mpla 5 S e 5e
ol Cilze Glaosll b old pled elal iy, cpl b galS > e
3 Gres e 0 51 2S5 4y Ges 4 Jlas) LG oy o3 20T slaense
35 3 e BIA)AS i (Grey See 0 51 xi)dlasl Lo ol
S e S ls e NGl e pes ol (G413 pas ed i s
s 1oy Ko 0 3l S VAl e D3 g ey S0 3 R Y A

X e s a5l alite O Saalysspl ok 5 A0 e
O3 an e 53l 5 eils S dls ey Se 0 51 585 kb aS 513
oS a5l s e N A e 4 B gl peesls S 58
g Vb hls Ghls Gble Sl s jsba U das seeslrl )l pad 5ed
AUS (613 e e

Gy Jaee SO 55 5 LS e les \rff—ile-« L Jls el gad mlae
A3 YO aSo e a3 Lalioben S VCFU (a6l 5oed L
laonSe (I Ko 2o ) L YO @jicv. S el 5L Olsj

1. Sieve impactor




158 51 (5,1 00 sad addt Juad

SUI s s shio S o Jas S oy G aile Lol oS L3S
S el 5 by

' SIS slasaise Y
05 D3 S (Sl il (S50 548 Cl e (613 03 oS (]
S8 LT 30l el 1y 3 5 w8 eeslizal BT v (53,
VO mm) ) Sl 53101 an 45 3505 st o i K oK L AS el
L ladss cles Oloy 5 Jal o OIS Je 25 55 o At 2 5 (Voem L
S aslon!

S adds po m) VeV lagemes (ol paised ln a0
Sl SKae |y A8 oled (sols paisad Oloy LMl 5 Cosledls
G35 Mo 53 (6l d sed (el YORIMIN B 13 5t g St 45 Lol
5,8 0l S ladle; jo obd chle Ol i e s 35 goplll
Sols

B sl ol clle 4 s Of 5 Shes Como tmlae
s eonlin VU o bale (gl 5 oo
T (6598 yiiles (5La(s Hla yadd gad ¥
Caond 53 8T (g5l glroim L (ol S o Jes LaotiSe Lo Al
S I I P P 5 PV PUC I [N

bog L gl paised Glen pmm Ul oBS 5 0l S e
Gblee oo (Sapdl flie gl bl oplply ol L0l o5l

1. Slit impactor
2. Centrifugal impactor




AN

158 51 (5,1 00 sad addt Juad

~N

bum; GQLSMMLD-J‘% )“}J &LQJ;)\S .b)\b JJ;)[S;LL:N

el LS IS i 4 g 35l o K0

Impingers .¥
Spmy dn 4S 350 gl bl an alwy ol 05 4 el
ol S S ST 51 VL cals

O 9wl iled 0

B s e 3 Sl 5 5,8 6K el sl s s
= Sl eSOl L b ds S8 Clea 0b) 0,84 sl
Sl s Sl s ol 3 A (aids s 23 L i)e s
e oilin 03 sla s S

Sylasoaly

St o3lial JB s Lo 55 450l (sl e (sl oSt Ay
O3 Jolse s St Lmes S 5 Lyl ol s s (s Logos
TSI BLLY C)B' b o

)
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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2. Continuous APD
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