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INTRODUCTION -
'Patients admitted to an Intensive Care Unit (ICU) areﬂq%
' :generally critically ill They face many potential complications
as’ a result of their primary disease ot injury, which could |
-m'further endanger their lives It is important that ICU patients be
Hprotected as much as possible from additional complications such

. as nosocomial (hospital acquired) pneumon}a Hortality rates for

'*ICU patients wit” nOSocomial pneumonias have been’ reported as high

‘as 28% to 65% (B yant et al 1972 ‘Craven et al 1986 Salata et

".al 1987) “TUTEE"‘“B??Eﬁt et al reported at least 89% of their

iy ~

i subjects' deaths vere directly attributable to pneumonias

In eddition to, the high rishi;of mortality associated with

nosbcomial pneumonias, ICU patierts acquire these infections much :

Ve

more frequently than patients in other wards of the hOSpital R

'f-Approximately 0. 5 to 5 0% of a11 hospital patients ‘have been found o

to’ develop nosocomial pneumonia with the upper frequenciesff’

':occuring more commonly among those patients in uﬁiversity teaching

~hospita1s (Sanford & Pierce 1979) These frequencies are.

o )v -

' relatively low, particularly when contrasted with frequencies of
‘. ‘\ . \>,»
between 20 and 61% which are found among ICU patients (Bryant et

.
'al 1972, Potgieter Linton._oliver & Fotder, 1987 Salata etoal.

--,-1987) Of all pneumonias which occured in one hospital over a five

: ;year period Wenzel et al (1983) found alt of the pneumonias were L

‘e

in ICU patients High frequencies df pneumonia in ICU patients are

valao reflected in surveillance data from a lo:cl teaching

:hoepital A seven month surveillance of one I in that hospital

'.:‘.‘



irevealed an incidence of 20 5 pneumonias per 100 ICU diechergee or'

¥

'vdeaths (thection Contrdl Unit 1985) end in a later prevelence"

tudy. 33 3& of the same ICU's patients vere. found to heve

"nosocomial pneumonias (Infection Control Unit 1986)

o Although it is known that IGU patients fece greater risks of

fpneumonia and subsequent mortality‘ the predominant sourees by

‘. an interaction between three elemewts in the development of :

. which the patients acquire these pneumonias ere unclear There i\

T e

"nosocomial pneumonias These three include the immunological etete

!

: of the host the type of potential pathogen, and the route with}' b
}_;which the organisms enter (Fuchs 1979) The route of entry for
. the pathogens is of concern to ICU personnel as it repreeente a

p,means ﬁy which patients' risks of acquiring pneumonie may be

Lo

g,reduced It is not always possible to changd the host factors or

"the types of organisms predominant in an ICU The relative

contrihutions of various factora as routes of entry have been .

!

3studied but none has beqn conclusively demonstrated to be the o

;e n%cro-aspiretion of ghe organisms

.

ost important factor with whfch to explain the source of the

f_orgeniams involved in the pneunonies

I

The organisms may originate from vithin the patients

1fCritica11y ill patienta heve been noted o develop oropharyngeel
‘f.colonization (growth of potential p¥thogens in the absence of
4ztin£ection) perticularly vith gren~negetive organiens (Btenm.'"'

; hﬁBl) Overgrowth of theee oropheryng‘gl ogg!nieps could reeult in

...__—/—'—‘

_..__.-l R

zi the lou’r reapiretory

.- . g i T A s . : ' B
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—

.ttract end ultimately in a pneumonia (Sottile et af’ 1986) Then;

A

'.presence of an endotracheal tube with a properly inflated cuff S

\

..does not prevent this micro aspiration (Elpern, Jacobs & Bone,

’

v of potential pathogens As most patients

'il987) Critically ill patients may not have adequate defenses

8 -

jagainst these organisms and pneumonia may‘result Aspiration ofl'

1

gastric contents and gastric flora may Eg{jnother internal source
n ICU experieﬂge micro- .

aspirations of oropharyngeal secretions and some aspirate gastric'

»

secretions, one vould expect the frequency of nosocomial

o . -

pneumonias to be even greater than it is if fsﬁﬁﬂﬁﬁif the primary',

source of nosocomial pneumonias °._-
h ’ .
External routes for potentisl pathogens exist such as with

" the use of contaminated equipment or with breaks in asepsis during.v

respiratory procedures Respiratory equipment such as. ventilators

- and humidifiers, was once thought to be a primary source of the

BN ‘e

pneumonia/organisms However, the £indings of several research

investigations have indicated that the organisms found in the

: ventilatory equipment actually originate £rom the patient and

0

spread to. the tubing (Craven, Goularte & Make 1984 Malecka-f:-"x

Griggs & Reinhardt 1983) Since the advent of modern sterilizing

teEhniques and improved standards for care of respiratory . é:?._

equipment, the role of ventilators and respiratory nebulizers has
now been described as negligible (Dixon. 1983) Respirometers veregvr
¢ i ;

found to be contaminated in One study (Cross & Roup, 1981). and



auctibningncdhnective tubing has alao been reported to be--- :}i f‘

~.

contaminated (Cunningham & Sergent 1983)

s There is evidence to indicate that noaoconial pneumoniaa may o

originate from the dﬁract contamination of patienta by organiama E;}‘v
7 : s ;

on the hands of ICU personnel (Larson, 1979) In a atudy o{ ICU '

patients re&eiving mechanical ventilation for more than 48 houra,v
N 7

Craven et al (1986) observed that the group acquirin% nosocomialr

.pneumonias receiVed increased manipulation of thair ventilator':v

- tubings The investigators concluded that the increaaed frequency

"tof tubing manipulation could have cr,ated greater opportunities

-for introduction of organisms into the respiraéhry tract

. v bl

T Organisms may also be introduced into patienta' lower‘_, S

respiratory tracts during other procedumes which require frequent

8’

'Vmanipulation of the reapi atory tract, and which may danage the/ffrﬁ

defenses Examplea of auch procedurea o

' respiratory tract s norm‘

are endotracheal intubat on and endotracheal auctioning. Both l;f

‘ protective mucociliery lining of the reapiratory tract (Graybill
. Harshall Charache W 1ace & Halvin. 1973 Jung & Gottliab et

e introduced into the danagad area in

i11976) If organiama '
B aufficient quantitie'; a pnaumonia could davalop Hany ptoeadure _Z-f'
~¥.anuala contain val;inga atating the naad to uaa atriet aaaptic
iftechnique during giiatraeheal auctioning aa a neana of prazinting
j{pnaunoniaa There ﬁ.. been voty little publiabad reaaareh in uhich

oot .
C o



o patients.s

f such a relationship between endotrscheal suetioning ‘and nosocomial'
: pneumonies Ras’ been.investigated or established Larson (1970)
‘ U'noted an increese in the frequency of suctioning vas. associated

with an increase in the incidence of respiratory colonization in
q

ICU patients Unfortunately, the types of aubjects used by Larson":"

‘and other investigetors, and the equipment used in seme of the

s

fstudies do not permit generalization of these results to » ‘
“rendq?racheally intubated Icu patients ' '

3.

The risks of ICU nosocomial pneumonias are of concern to ICU

' personnel particularly those who perform procedures such as'.
. q'u T I

:endotrachesl suctioning In most ICU s it is frequently the nurse "2?
-'who determines the need for the patient to be. suctioned and wha T
E performs the procedure The role of’nursing procedures such as_ i
.j‘endotrechevl auctioning in the etiology of ICU nosocomial
”i pneumonias must be determined in order to decrease the risks ICU '. n

. ? h

:patients face The purpose of this study was to expand the body of”
.knowledge qyailable regarding the- relationship between w‘;"“
h‘iendotrecheal auctioning and ICU noaodomial pneumonies This |

-infornation could then be used to provide future directions for

>

reeearch and improved nureing care of intubated Gintilated ICU

Y




I R LITERATURE nzvn-:w

The literature reviewed was primarily,from the years 1970 to ’//4’
.; 1982, vith e focus on adult ICU subjects The literature vas,:_

“ 'identified through a Kedline aeerch for all years folloved by a

h ,manual search for the years 1982 to. 1987 to verify the accuxacy of [

‘»_'the Medline search Most of the naterials located vere evailable j-

k through the University of Alberta John Scott library. or their :
interrlbrary loan service The remainder of the naterials vere L_‘r
obtained through either hospital suppliers or the Canadian s
Laboratory Centre for Disease Control | |

2%

i'jwhich depends on a variety of risk factors Each of theee riak o

The development of nosocomial pneumonia is a complex process'

3£actors will be addressed followed by an exanination of the C
e

*jbotential role of endotracheal suctioning in the etiology of ICUm *

B

"pneumonias The . review concludes with a diacdssion of a relatively’j
e ’ '

recent development in endotracheel suctioning equipnent - the

. Trach Care catheter (Ballard Hedieal)._y | . |

Various risk factors have been noted to contribute to the g

t
Lo

-wdevelopment of nosocomial pneumonias. Theaikfactore nay. be broadly
"grouped into thnee categories. (1) hoet £ectore. (2) .. s
L charaeteristics of the organisd’ and (3) portale of organiai entry \
, v%(Fuchs. 1979) Bach ot these riak factore interact in sueh a uay ‘

J:;tbat patients nay develop noaoconial pneu-onies if varioul

bl conbinations of theee factore exiet. Each eate;ory o f'



will be discussed withaa'focus[on~issues,relevant to
“:andotracheally'intubated ICuxpatients; }

. . : . ) . . L. T o

The cgtegory of host risk factors includes those aspects of

“the patients, their disease.or their therapy vhich may compromise 2;‘
their normal responses against infectien The respiratory tract isfpg

'_normally considered to be sterile below the_level of the.l:rynx |
(Stratton 1986) Respiratory defense mechanisms vhich exist to"

maintain this sterility include the filte:ir’of air as it passes .
. , Q.¢
j_through the nasopharynx and the removal of organisms from the N

-

respiratory tract by the ﬂpward actions of a ciliated mucous _

”lining (JansonfBjerklie, 1983) There are six major categories of

H

| jhost risk factors which may either inhibit or overwhe&m these
‘ defenses The six include trauma to the mucociliary 1ining, o
orgpharyngeal colonization with potential pathogens, drugs which RN
" alter the immune syatem. specific diseases or failure of body
v baystems, a malnourished state. and advanced age of the patient
| Each of these host risk factors will be discussed again with\a )

'focus‘on the adult’ICU patient.”"_’f T .‘hp .
~ e Y S ' ‘ ‘
It hao been demonstrated by various reaearchera that certain
I~
procedures will denude mucociliary lining of the reapiratory
i s .
tract Thele procedures.includa endotracheal intubation Lo

o

(Graybill Harshall Chaqache Wall,ce & Helvin. 1973), the ."g'v'

application of negative vacuum pressure during suctioning (Jung & |

P

C é
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“Gottlieb 1976 Kuzenski 1978) the mere: insertion of suction

';_catheters in the absence of vacuum pressure (Kleiber Rrﬁtzfield &
. l E

i_Rose 1988; Lingl Spaeth wah1a¢vpe2ny & Glover 1976), end the

";_use of bronchostopes (Fuchs 1979) The presence of the >\~

endotracheeﬁ tube end the perfornance of suctioning not only e

<

bypass the body s normal filtering functions but hsve elso been .

3

. égfound to decrease the mucous velocity in the mucociliery lining
; (Sackner 1978 Sackner Landa Greeneltch & Robinson 1973) and. to
decrease the mucosalleood flow with exﬁreme endotracheal tube 1'dl
cuff pressures (Podjesek 1983) If organisms‘hre introduced into fi‘t
< :

the respiratory trsct there are few natural local defenses left T

to prevent an infection ‘
. L4

_ T aclin
QIQphﬁxxnzsgl_sgl%niz_signi -
The dtress of the illness itself could lead to adhesive '

_oropharyngeaP’colonizstion Pstients hsve been noted to deveiop
'}this oropharyngeal colonizetion within 24 to 68 hours of en ICU L‘_\

edmission,voften with grem-negative orgeniems, end in the sbsence _ﬁ“b

of obvious sources of the orgenisns (Bertlett O'Ke;fe. Louie &
| ,.Gorbech 1986‘/s18uch1 & Johenson, 1982 Stenn. 1981).. Higuchi end F
'“';Johenson (1982) investigeted 32 surgicel pstients prospectively |
'."Helf of the petients developed an increued buccel ettechnent of
.di”Pseudomonss orgenisms poetoperetively, end of these subjecte, 69t 51“
[ .: beceme colonized with thet orgenim The investigetore deecribed s :
"reletionship betveen the presence of reepiretory coloni:etion end

S

: heving experienced -ejor operetions. es vell es betveen ::“2_ f};}""l‘
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f‘colonization and ‘the presence of chronic respiratory disorders
.. 'The. rate of colonization was noted to rapidly increase with most

_fpatients on ventilators (Higuchi & Joha s n) and vith patients vho

'f;received instrumentation,of the respir »ory tract (Graybill

- Charechep Wallace &. Me1vin, 1973) niero aspiration of

. oropharyngeal secrerions conteining potential pathogens maz‘\h'
ﬂoccur‘ from which a pneumonia may result (Higudhi & Johanson,

11982 Schlenker & Hubay, 1973; Sottile et al 1986)

Sottile et al (1986) microscopically examined 25 endotracheal

‘4ntubes immediately after patients were extubated In 68% of the ,-ﬂ
tubes, bacterii@ aggrj.htes were noted in a glycocalyx which

-adhered to the inside the’ of endotracheal tubes There were no
' 7

v bacterial forms noted in 7 of the tj?es (28&) but these
“endotracheal tubes had only been in patients for 4 mean of 2. 6 r
days compared to an average of 9 2 days for the other tubes The

investigators suggested that once formed bacterial aggregates may

'L'be dislodged from the inside of the endotracheal tube during Tow

: suctioning creating the potential for the development of

pheumonia tj."* Coox -;_’ T '3

Although 1CU patients mAy be immunosuppressed as a result of iy =
,the severity of their disease, the use of sone drugs can further

'dapress their defenses against infection In a rstrospective chart

';eviev of 212 patients. Graybill !arshall and Charache (1973)

/7 .
found that most atients vith nosocomial pneumonies had either

STt

‘&..' ;. W

“
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'experienced respiratory trauma fron procedures ‘or- else had '
. ‘ E

' _received either immunosuppressant drugs qr antibiotics prior to

. developing the pneumonia In erspective studies of ICU pstients,‘f.ﬁ

o

v'neither Salata et el (1987) nor Creven et al (1986) found thst g5

immunosuppressants were a significant fector in those subjects whov T

;developed pneumonia Craven et al reported that prior sntibiotic

L Y

'ruse at¥d greater numbers of granrnegetive orgsnisns vere found in
o

‘10

-the group of ICU subjects which hed more pneumonias This group of. R

;subjects was’ receiving ventilator tuh*?g changes every 2& hours .

.

. whereas the other group received changes ever9 48 hours The

-

ff'inyestigetors attributed the difference in frequency of pneumonies:hf'

- to the more frequent manipulation experienced with tubing chsngesv"

'i'every 24 hours Other researbhers eech ‘using sample sizes of

B between‘iao and 762 subjects. lso noted a’ predominence of prior

/

- entibiotic use in ghe subjects Vho ecquired nosoconiel pneumonies.;f

_-egain with primarily grem-negetive types of orgenisns (Chtvigny &
Fisher 1983 Price & Sleigh, 1970 Rose & Bebcock, 1975) Some ?
) investigetors using ssmples of betveen 36 to 83 subjects,';
reported no difference in the pneunonis end non-pnsunonis groups
'fwith respebt to entibiotic use (Hylotte & Been. 1981 Rogers
i,Osterheut 1970 Sslete et s1 1987) L .. o
Tobin & Grenvik (1984) suggest thet the role of the o

i.’gestrointestinsl tract in the developnent of pnsunoniss esy

o '1ncreese with the u%of/ cinetidine end sntecids dus to’ :.-uung'_ i

"chenges in the gestrointestinsl flore.fln studying 233 ICU

P P R S A
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Z patiepts, “Craven et el (1986) found cimetidine only ‘to be a .

’ ‘significant variable in the development of pneumonia. when in

-’combination with more frequent ventilator“:ircuit changes, the
' ay
.presence of an intracranial monitor and the fell-winter season '

Anaesthetic agents are another" group of drugs thought to

' ,compromise patients defenses" An increased number of pneumonias .

- were found in surgical patients uho receiva general anaesthesia
(Cross & Roup, 1981 Gross. Neu Aswapokee anAntwerpin & \

As apokee, 1980) The combination of anaesthesia and sedation

7

o dec eeses the effectiveness of patients' 'normal respiratory

' tcleara’nce'mechanisms y:&ading to- potential hypoventilation and

.. pneumonia (Veazey & Wem 1979) ‘ _.; '
Diseasts of systen failifes. o -
Defense mechanisms of ICU patients wmay also‘ be compromised

\

' with any disease t:hich results in diminished renal or liver

function vascular insufficiency, or decreased leVels of

7

.,consciousness Tgese types of disorders were present with greeter
B frequency among the patients who developed pneumonia than among

' th%se patients without pneumonia (Bartlett/ O'Keefe 'I‘ally, -I:ouie

& Gorbech 1986) Graybill Harshall Charache Melvin and Wellace‘

| '(1973) reported a high correlation betveen uortality and azotemie o

‘ in those subjects who ‘had apneunonia

L]

A nulticentre surveilfance progran for msocomial infections -

_n
L3S

vas conducted by the Canadf ’ }aboutoty Centre for Diseese

'Control (Riben. Vell ' & }986) In eddition ta finding

N . . .v T e M . Ao

\

/.
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increased frequencies of vascular, renal neurological pulmonery
- . o ‘

and ‘hepatic disorders among subjects with pneumonias zeof the |

most common conditions co-elr’isting with the pr{\monia s the o -

presence of an extrapulmonar-y‘infection {n the previoua tvo veeka

Patients may become malnourished while in the ICU Illness

, increases a patient 8 caloric requirements yet while in ICU
patients often receive well below their normal caloric intake
Protein malnutrition results in a decrease in’ secretory antibodies

in the respiratory tract and in humoral immunity,‘ and if the

malmxtrition is prolonged atrophy of the /liver, apleen, marrow

\‘e:earchers have rep '_ted that a signif.icent number of eubjects 3

with nosocomial pneumonias (and noaocomial infections of/all

types) vere in the over 60 year age group (Crou & Roup. 1981;

' Grosa Rap\.ano, Adrignola & Shaw, 1983 Rogera & Oeterhaut, 1970

E A

: f
Scheckler & Petereon, 1986)' However. in tvo recent etudiel of

ventilated ICU: eubjectl ege vae not found to be a’be a. L

» lignificant variable in th% development of noeoconiel pneunoniu

P o

(Craven et al; 1986; Selata ot .1 1937) Vo

12

Y
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There are many host factors which may dimin&sh patients ;Q;f

defenses against infection ICU patients often exhibit at leaSt
o RS AN e
P one ‘or more “of the host risk factors on entering the unit and may -

experience mhre as their conditionvprogresses The efficiency of “

-y
wH

- their immune systems will determine, in part whether or not a -

pneumonia will result if organisms are introduced or aspirated

Al

into tﬁeir respiratory tracts Those patients who are most o

[ XY

44 critically ill or debilitated will be at greatest risk\of

' acquiring an infecuion The patient with relat‘vely intact immunef‘

1 o

fuhctions, however may not necessarily avoid a nosocomial ;,'

— pnenia Another factor is important in the development of

)

pneumonia - the characteristics of the organisms introduced .

Certain characteristics,_such as the type virulence and
',: amount of the organism ;hich have been introduced ipto the ?'.‘ S

respiratory tract will determina whether the patient will be able;;'
to fight s;uotential infectidn The type of organisms most often

' responsible for 1CU nosocomial pneumonias has changed from the
- gram- positive type orgenisms predominant inrthe past to primarily

‘ the gram negative type especially gram negative rods (Larson, y"
1985 'Stratton. 1&56) Gram negative organisms are also the type

4

most commonly found'with the spontanoous oropharyngeal L , _
colonization vhich occurs in ICU patients (Johanson. Pierce,

»

Sanford & Thomas, 1972 Redman & Lockey. 1967 Rose & Babcock

1975 Schlenker & Hubay, 1973) There is concern with the '

wval N e TRy
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predominance of gram negative organisms as* a result of the

:' virulence of the organisms/\

o et al 1986 Rogers & Osterhaut 1970) Patients vho survive gram-f‘;

i

-with higher mortality rates than gram positive pneumoniee (Craven “.:4

k4

Gram negative pneumonias are. considered to be more virulent R

.

(Price & Sleigh 1970 Tobin & Grenvik 1986) and to be associated

L3

ﬂf negative‘\ype pneumonias may also experience greater morbidity, as

the organisms can create greater inflammation and tissue damage in

s 5
o

the,lungs than gram positive organisms (Reynolds, 1986) The L

inflammation and damage could result in reaidual fibrosis and -

: scarring of the lungs Other concerns with gram negative organisms

include a possible impairment of defenses in the critically ill

gainst gram negative organisms (White Nelson, Winkelstein, Booth

&«Jakab 1986), the growing resiatance of gram negetive organisms ﬂd"

4

:ﬂ-fn to various antibiotics (Stamm, 1981), the ability of,gram negative .\”7

organisms to easily tranfer that reaiatance to other organiams

(Crowley. Edwards & Hellinger 1986 Thomaa Jackson. Helly & LR

Alford 1977), and the poor penetration of anti gram negative
agents into the pulmonary aecretions (Stamm,‘l981)

Although gram negative organisms may be preaent and are

virulent' the amount of the~organiama preaent ia alao i;portant

pneumonia Most of thoae aubjecta vl‘ did prograaa to pneumonia

a .

v

I TR



”f~were colonized with gram-negative»organisms Hicro aspiration of

"_colonized oropharyngeal secretions may occur (Elpern, Jacobs &

E Bone. l987),,as may aspiration of gast:ic,secretions containing

| “\present in the aspirate (Fuchs, 1979) An accidental

f*;nosocomial pneumonias The patients may not have the defenses\ B

o pathogens particularly in patients with nasogastric tubes (Tobin o
s
& Grenvik 198&) Pneumonia may‘not result from the aspiration S

"unless the subject is overwhelmed vith the amount of the d’ganismsh7

:_ tillation “‘

of the contaminated ventilator condensate during t w
~‘repositioning of a patient c0u1d overwhelm the patient s. remaining_
' defenses (Craven, Goularte & Make, 198&)

’«ICU pst!ents comprise a high risk cohort for developing

”lEf?available to fight potential pathogens introduced into their lower

u'b_respiratory tracts It is necessary to determine the primary

“portals of entry for these organisms in order to reduce the o
'_patients risks of pneumonia ft:: g-lt‘
Organisms may be introduced into theilower respiratory tract |
via routes Vhich_ETE“Eitﬁer endogenous or exogenous to the o
jhpatient Endogenous routes are those in Whach the organismkhas’u
~_come from’ another part of the patient and exogenous routes areij L

2

those in vhich organisms originate from outside of the patient
An endogenous portal of entry exists vhen the patients normal

flora move | from one site of the' body into another, or. when .'



oy 'pathogens from ‘one site are spread to anqther site Two main ihi.ru'

) endogenous routes include the aspiration of either oropharyngeal
f_ or: gastric‘contents into the lungs, and the hematogenous spread of

"eorgenisms from one site of infection to another

c A

}fjidf}-i~a

Aspiration of either oropharyngeal organisms or gastric j'w_Lr;ev~“

4
contents has been frequently cited as a potential source.of

lﬁ fnosocomial pneumonias (Dixon. 1983 Higuchi and Johanson. 1982
;_"Sottile et al 1986) The frequency of aspiration of posterior‘ .L‘fj‘

:_“oropharyngeal secretions was compared between healthy sleeping“.,-

@

fvolunteers and non intubated patients with decreased lev _oﬁ_
consc sness (Huxley, Viroslav Gray & Pierce, 1978) The ;
is\‘ o
.dinVestigators found that 70% of the comatose patients aspirated
ropharyngeal setretions and even &5% of the healthy subjects

,aspirated small amounts of secretfons Only 10 comatose patients

’ l-‘were compared with 20 healthy volunteers but based on these \

-results, the investigators concluded that a,decreased level of
'ifconsciousness contributed to. the risk of aspiration Patients with
‘f'decreased levels of consciousness are often intubated in order to

inti th t fthi irwa b th na till
vﬂ:a’/an epaencyo era y/ut, ey ys

:.experience micro-sspiration of secretions around the endotra%h

!'tube cuff in either supine or head-elsvated positionﬁo(llpern, 3

:_Jaeobs & Bone. 1987 HcCrae & V’llace 1981 Hshta. 1972)..'

‘ ~ff_Decreased levels of conaciousnsss vsre not found to be a

o significant factor in a study exaaining aspiration vith intubated

S 'ICU subjects (Elpem. Jacobs & Bon’ 1987) By plscing sssll

T e g e
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emounts of methylene blue on the pﬂigerior pharynx of subjects.

'the investigators found that 770 of the 31 subjects showed ﬁhe dye :5

‘:ffin anywhere from 3 to 100! of their sputum semples regardless of

':cuff inflation, head: elevation or. the ise of small nasogastric'

cos

SR I

ffeeding tubes Aspirations were noted with greater frequency‘when
si':the cuffs of the tracheal tubes were inflated to occlusion rather '

| than when a minimal leak technique of cuff inflation was used and

‘when a. nasogastric feeding tube was in place Host intubated ICU >'.'93;

vlssecretions

‘which is a more important risk factor for the aspiration of

't.pstients have nasogestric tubes in place 80 it mey be difficult ta

s determine whether it is the endotracheal tube or nasogsstric tube

The presence of extrapulmonary infections wifhin the two 'i ' <

:weeks preceding a n0socomial pneumonia was noted to be one‘Jélthe

.pneumonias in a Canadian surveillance study (Riben, Wells &

_1most common’ acute conditions co existing with the nosocomisl

¢ L e

Trotmen. 1986) Approximately 20t qf patients with multiple':'

infections later developed nosocomial pneumonias Cross and Roup

‘ '(1981) found that emong 107 subjects with nosocomial pneumonia,

hose subjects with extrapulmonnry infections had a mdrtality rate ﬁ'

s twice es great ss those withdut extrepulmonary infections The

'investigators however, did not indicate if there were any

',socomiai pneumonis between

diffetences in the incidenc‘s

—r——

%,those subjects with end th e without extrapulmonary infections
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-11'. Heny ICU patients. therefore, ney either esptrete or /;;{ i

“experience hematogenoue spreed of orgenieus fron extnepulnonery |
S 1nfections In addition to these endogenoua porteh of entry. ¢ S
.;;fpetients are. elso at risk of expoeure to ‘sources of orgenieme 3_1?i
hfffexternelly The respiraqfry trect 13 not a cloxed eyetem end 5

-itorganisms may be introduced during Brocéﬁ%xes whieh 1nvede the
'respiratory tract Every ICU patient hesjet leest one piece of )

-«

bexternal equipment or requires at leas;?%me treatment with which
'\,"organisms could be 1ntroduced 1nto ‘the” body This ekternal element

\

'_fcomprises the exogenousvportal of organism entry ‘f'] .

A

oo e iy

Exogenous routes of orgeniem entry are created uhen orgenisms

'~ are. treesmitted to the pati ; va&external sources Three common
_exogenous routes ‘are vie the use of conteminated ventiletory
:devices, the 1nstrumentation of the respiratory trect. or the .

p_transm13sfon‘;f orgenisms on the hende of ICU pereonnel v,l :

| Ventilators Jhe;respiretory equipm&nt were lohg considered to

*.‘f@be the primery eource of reepiretory pethogene Vith the edvent offig1pt7[f

' f‘:dimproved eterilizetion techniquee end etenderde fot the cere of - |

'E"rfventiletors ventiletore are nov leee connonIy eoureel for.jVL‘f;%L,‘;;
f‘Qorgenieme In a etudy of 233 ventileted ICU petiente, Crewen et elf,

'* }__'(1986) did not find ventiletot uee to he‘ “e elgniﬂcent veti.eble 1n_

& the group vhich developed noeoconlel pneu-on!.eee. elthou;h “

C ]orgeniems vhicb ney nultiply in the condeneete -ey etill poee a '”.}af;gf}




'threati'v-if the ‘condensate 18 accidentally instilled into the
S N ‘-‘ :B, . . )‘ . “. '. B ’ e . —v”‘

N patient

Z Mainstream ventilator humidifiers reservoirs and nebulizers f>‘

fytgenerate aerosols of a size small enough to enter the lungs ‘
i'Rhame, Streifel HcComb and Boyle (1986) atudied one. of eaeh of

“fthe major types of bubbling humidifiers for ventilatora After

J. _contaminating the reservoir eolution vith Pseudomonas organisma. |

- the bubbling humidifiers were found to render these organisms :

‘

"airbothe in varying degrees,_depending on the make of humidifier
'iThe wick type of humidifiers were the only ones ﬁhich did not .
:v‘create“eerosols The investigators, however, did not heat the

reservoir solutions as would have—been done in the clinieal

f{aetting Other researchers'have demonstrated that reservoirs and

\
1

humidifiers ‘are ‘an unlikely source of. pathogegs, as any organisms L
. in the solutions are killed at the normal operating temperatures ?.il

'.'of the ventilator (Goularte Manning & Craven,.l987 Harris et al.ff37

: 19?3 Craven, 6m\larte & Hake, 198&) Crose & Roup (1981) found

’:all nebulizer flurd cultures in their study to be sterile but 31§'

| of the respirometers used vere colonized one of vhich ‘was B
"direetly associated vith a f}tal case: of pneumonia Respirometers

-f»vere not diseussed in eny other reeearch reports.

Ventil;:;?“devices may act ls potential exogenous routes of ‘jlﬁrld‘

entry for orgenisms., ased on the research published it vould

’ h appeer that. as. long as sterilization and eare guidelines for :

: equipment are adhered‘to ventilator deviees are not a frequent E



l,route of entry The sssociation between ICU patients vith

'f~nosocomi§i pneumonias and ventilators eould be due to ‘the need -
3f*‘:°r 1nstrumentation of the respiratory tract of critically ill;e*

‘_patients who are on ventilatora ‘

- Instrumentation of the respiratory tract has also beenf'e:'” :

.fireported as.a factor in the transmission of potential pathogens

' f_iLeFrock Klainer\ Wu and Turndorf (1976) etudied 68 ICU patients

) {yi 30. healthy volunteers during nasotracheal auctioning -
viTransient bacteremia ‘'was: noted in 17 6% of the ICU patients veraus:
- ;O 3% of the control group Storm (1980) found a similar transient |
.1:hacteremia after suctioning 3 out of 10 nevborns and concluded
1 that the trauma to the mucociliary lining allawed the intrydug;ion

- - e, 3%
:of organisms colonizing in the respiratory tract into the e

v

"tbloodstream In a report of a case study, Timms and Harrell (1975)
fidescribed the presence of a baqteremia in a petient following
l. fiberoptic bronehoscopy, although no blgod or trauma vae apparent

at the time of the bronchoscopy Broncholcopiel have alao beep”’f—fi,;ilﬂl

l"associated with the development of fevers and/or new radiographic
"ichest infiltrates folloving the procedure. Paraira at al (1975)
: prospectively studied 100 eubjecta vho had bronchoecopies i

£ the

[

| s performed. Fever or. radiographic changea developed ::lls

'¢fpatients. vith some fevers laating aa long as. 48 ho




o

‘f significantly associated with the development of complications

‘!' . . ':' R « &

post bronchoscOpy R _‘ T; o ugwu.'"‘] .
: Lx T : LR N EEI

, The combination of a aeverely illfpatient and trauma to the T
- T

respiratory tract may predispose the patients to respiratory

2

infections and bacteremia If potential pathogens were carried

. \into ‘the lower respiratory tract *dth respiratory devicee—a they

would be deposited on the already traumatized (and highly

. vascuLar) mucosal lining! The organisms may originate from the N t.
ropharynx or be introduced‘via contaminated equipment “The _ i"f?‘ 29;? -
4 ':1manipulation of equipment rather than the equipment itself may A .
" be an important exogenous source of org;nisms ' ’
| *“Larson (1985) stated that the major route for transmission of
thc organisms responsible for infections in critical care is the _
,direct contact with the: hands of personnel In a study of 103 ICUZI';y:
'steff and 50; controls Larson found at: least one or, more types of
':‘gram negative organisms on 21t of the person‘el The group who
exhibited gram negative organisms on their handg most frequently ’
‘consisted of those who washed their hands less than eight times a
day. and more males than females Frequency of handwashing has_ '
"been a problem in many infection control efforts Albert and Condu
(1981) observed ICU staff in two hospitals at high traffic times,
“ pretending to measure traffic flow Handwashing was observed after
lonly ALY of patient contacts. vith doctors performing the least
:.frequent washing and respiratory technologists the most Larson

(1985)’found a similar pattern while studying 193 liﬂ personnel e



g.v : when a role model was present in a gtoup of doctors on ro | c e

"are potentiel limitations to both studien as they vere

o

22 =

',"j'_,hanéaas‘nins ocoured after 48 l\l of petient contecte. end efter '
A‘j"only 24 13 of patient contacts vhen no role -odel vu preeent

- _-,‘_when petients vere kﬂown to be infected end vere on ieoletion' i :

--,handwashing occured after only 44, 8& of patient contecta There

LYY

-'observational in nature but the results of both indicete the

limited frequency of handwashing in ICU

If the personﬁl are carrying potentiel pethogens on their

hands the organ _»ay not be completely removed even' with .; ~

&

careful handwashing Two &fferent cleansing solutions were

evaluated by Knittlev,‘ Eitzman and Beer (1975) Grem-negetive ! '.

,~organisms vere found on 86% of 282 consecutive cultures from the

L hends of nurses Following w"&shes vith P‘hilohex, 80t of the

cultures continued to demonetrete gren negative orgenisn& Aff‘et R
TR ‘{ RS 3

ewitching to Betadine washes there ves a reduction in grovth but o )

T 50! of the culture§ cdntinued to demonttrete grul negetive

Organisms S E G o "

The hands of ‘one. respiretqry therepist were found to be the | j o
-_.eource of ‘an: outbreek of orgeniems ﬂfli‘*oh were originelly thought ‘ ,.
‘."-_to be from ventiletory equimm: (Buxton. Andereon. Verdepr & .
--,Atln, 1978) 'rhe therepiet vas: contenipeting nevly lterili‘w"
'.'equipnent n he wu utting t:l'ul0 equirunt up crmn et el m
euggeeted that e ni-iler nechenin,uy be reeponeible for one of

' "..-the findinge in their etudy of ventileted ‘ICU petiente. It vu

" '._.‘ K



oy

' discovered that presence in the group receiving ventilator tubing )

'changes every 2 hours instead of every 68 honrs vas a significant .

-l'gvariable for those subjects who developed nosocomial pneumonias
‘Creven et a1 concluded that the significence of the frequency of
'f'tubing changes was. probably due- to the increased manipulation of
"':"the ventilator tubings This would allo‘? for greater o :
.lopportunities for contamination of the equipment and ultimately

. the patient E ﬂ -

The questien remains as to vhere the organisms on the hands of,[

the personnel come from Johanson,_ Pierce, 'Sanford and Thomasv~:
" '(1972) studied 1 patients and their environments Ihe :

'_investigators found similar organisms in the patients

L

environments and on. the patients hands -as in their)rsfpiratory

i-tracts The close proximity cr ICU patients. the frequent contactsA

the’ patients receive from personnel and the manipulation of the
: /

' respiratory support equipment are all conducive to the’

"h transmission of organisms from patient to patient on. the hands gf

h personnel The importance of handwashing in this close environment'

fvis even greater in light of the resistance and virulence of the
. organisms . ‘ i o

-f Eech ofiage three elenents involved in the development of
'pneumonia are clearly interactive - the host factors. the
‘qhsrecteristics of the organism present end the portals by which
'_'lthe orgsnism may enter the body Nurses in ICU ere dealing with

Eh severely 111 immunocompromised patients, and have been found to .

- : (Y

. DS
i . S e . K L . . . | ' .
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( .;ﬁzrry gram- nega..ive organisms on thei.r hands One of l:he noat

frequently perroﬁed treat:ments for Intubeted ICU patlentl 1; that

of endotracheal suctioning 'l‘hia procedure 1nvolvel nanlpulation e

.

of Qxe patients respiratory tracts and vent:ilat:ory equipnent
}xoviding the potenti.al for patient qonrenination Endotrecheel
auctioning may act as a port:al of entry for organim. | |
‘ particularly 1f hand-contaminat:ion of the suctionlng equipnent
: has inadvertently taken place Previous reseatch related to
suctioning end pneumonias is presented followed by a deacription

' 'bf a relatlvely new method of suctioni.ng

‘It 1@s frequently necessary for nurses (end respirarory or.

‘M‘-"‘

physiotherapy personnel) to perfom endot:recheal euct:loning on -

intubated patients, as. the patiem:s are unable to effectively

clear their oyn respiret:ory secre&!ons‘ Suctioning 1- auociated L

(1]
L

' with many potential complications, euch e&p the :lnduction of
L hypoxia (MacKinnon-Kesslet, 1983 Gonzalez Erohoweky & Ahmed

l983),_the precipitat::lon of cardiec dyarhythmiu (Young. 1984), .

the creatiop of t:rauma to th; reepiretory tract: lining (Jung & '

Gottlieb 1976), aq vell n the producti.on of £eer end enxiety in

the patient (Billingaley & Redford) ‘I'here are nany teehni.quee and L

t:ypes of euctioning equipnent eveilable \d.th 11tt1e coneietency
found bet:veen hoepitalr (or un:lte) 1n the -ef.hod or equipnent \ned

(Cuhninghan & Sergent:. 1983) 'rhe mreing end reepirecory

.

2



literature are replete with admonitions to use strict aaeptic e

a

':oid‘g_ﬂumonia hovever there ia‘litrle

-9

technique in order Y

reaearch evidence to eupport or refute thia poaitio'

In an early atudy of tracheoetomy care (vhich includea § .

I

auctioning), the respiratory colonization of 26 aubjecte receiving
-meticulous" t:acheostomy care was. compared with 18 eubjects ‘ i;: _¥~;4;‘

- receiv‘ g 'etandard" tracheos\gm) ‘care- (Reinarz Welle & Hurphy, .

l968),§§he meticulous care i:cluded the use of gloves disposable
cathetets and no reservoir solution, but the stendard care was not o
- fullywdeecribed Those subjects receiving standard tracheostomy :;‘_
care fglonized with gram negative organisms more repidly than .

thoge subjeccs receiving meticulous care but by four days the
‘ colonization counts were equal between groups. Hartfs and Hyman

(198&) conducted a aimilar study using 209 subjects who had

received head and neck aurgery and required tracheostomies Ten L
hospitale were used four in uhich 'aterile" technique was

performed during tracheostomy care. hree in which 'clean

technique was performed and three in which a mixture of clean and -
&

le techniquea vere used Subjects vere sgg%ed for -the -

L-'

‘ pr eence of infection uaing a newly deaigned wefﬂited meeaurement By
~ &

' f'tool based on leboratory and aubjective aubject data. The tool was

reported to have a criterion-related validity of 8& 75%, but the
‘meaaurement uﬁed as the criterion wae based on the aubjective

“R
opinion oé\an observer. It’ia unknown 1f the obaerver was blind’ to

[P

the-outcome of the tool meaaurement or vhether the obeerver vas

s

4



- 'the same “for each measurement No significant difference in the - T
- PAEE
: j_number of infections was found betveen groups, although a trend

N

= _vas noted toward greater numbers of infectiona in the . groups vhich

( 8

received eterile tracheostomy care 'rhie trend -ay b‘D expiained by

.

_ the use of a new measurement tool to. diagnose infectionc vhich had

o

o limited validity. but the researchers alao oburved a few notable

.".,differences In the hospitals uxsing the cterile technique the \"'

4

" 4procedures utre frequently not. adhered to’ and handwashin’g vas o

. rarely observed before\and after suctioning The nurses in »

'hospitels using the clean ’technique were observed to’ be more .

. consistent in their techniques The differences in these

observations were not quantified

Bluemle (1970)K-vjstigated the effects of tracheal suctioning '

'on tracheal bactexial tounts under\ two conditiona firct if the

same catheter was used to clean the mouth and tracheostomy, end

second if eeparate @t%ters were used to clean the tracheoltomy

.and mouth Reusable rubber catheters were used and ltored i.n

g disinfectant between treetments No‘ cignificant diffcrencea were

-

= fognd but a total sample of only four eubjectc vas used

ie no longer comonly in use..

. I-'urthemore the" practice of storing and reuaing rubber catheterc U/

-~

T .

Of the three etudiec found on cﬁctioning and contanination or

.

; : infei:tion. e11 vere bued on’ eauplee of cubjectt vith

‘tracheostomiea Generalization of the ctudy recultl to patientc -

. vith endotracheal tubee cannot be euuled Spedfiully. fectorl
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’“such as praximity of the skin to the tube and 1ength of stay

_Q'differ between tracheostomy end endotrecheally intubated petients

:The proximity of tﬁe skin to the trecheostomy'opeﬁing nay allow o
the introduction oficontaminants or nornal skin flora (Fuchs,'
;'1979) which may not be a factor with an endotracheal tube, In'” ;l.f';~“h‘
'feddition, trecheostomy petients tend to. be ho;pitalized for longer
'iperiods of time .often previously having been intubeted for a long:_l
ftime, both factors being commonly associated with increased risks :
w’of respiratory infection Salata et al (1987) found that an.
.increased length of . intubation time was significantly associatedq ;df.
"with pneumonia in their group of ICU subjects o
The only published research inyestigating respiratory "

-»colonization and infection using subjects with nasotracheal or
‘. .

!

1‘endotrachea1 tubes was. reported by Larson (1970), elthough ‘some "
v?isubjects with tracheostomies vere also included in the sample

'Larson reported that the incidence of respiretory colonizationli

.increased elong with the frequencies of nursing prqeedures such
-,»es suctioning, cuff deflation, use of. the menual bagger number of
b‘eeline inkti)lations and‘manipulatiod of the humidifiers and :1,,"‘

.;ventiletors The significance of this increase was not described N
":ﬁnor wes the impact of these proceduree on the rate of infections

, \ . Ly e

:described A common fector in each of the nursing procedures T

a

"‘investigeted was the need to nanipulete the airwey, lending
‘ﬂlupport to the theory that pneumonias could result from- breaks in

‘rriaseptic technique during euctioning
. B : e



The contamination rate of suction apperatus in~1CU vas i

'3”investigated by Cunningham & Sergent (1983) New euction ;f_

“‘connection tubings uere handled for three minutes and then vere

’ ileft in place for subsequent suctioning A broth of 25 nl of

cbraineheart infusion weg then poured through the connection };;A'v’

' ltubings and the suction catheters at eech of four time intervels
_ Significant contamination of the connective tubing was’ noted

'immediately after handling, and after eight hOurs o£ using the

L”vconnection tubing, new suction catheters also became contaminated .
B with the same organisms as in the tubing “A- sample of only five

“4.connection tubings was used but if the results hold true in

j_larger studies, they further support the potential role of hend-”

*'ﬁcontamination of suctioning equipment in the development of ' 'py

'fnosocomiel pneumonias s

v

As noted there is little consistency used across hospitals as; S

fto the type of suctioning equipment ueed or the technique
't:employed As new types of catheters are designed and introduced
'.into units each is reported to be lefer for the patients and
‘.easier for the staff to use One relativel{ nevw type of catheter
“is the Trach Cere catheter 7 L

e -

R EE

A catheter has'been developed vhich ie reported to be ‘

x'protected from outside contanination by the use of e eterile ;sﬂ;;

'liprotective plaatic aheath (Figure 1) The Trach Care catheter

Zeysten was. originelly designed to reduce the hypoxie aelocieted




. ' “ :

29

'with disconnecting patients from a ventilator for suctioning This f‘;ﬂ

;f hypoxia may be significant particularly if patients are \‘”

f receiving levels of positive end expiratory pressures of more than

: 510 cmH20 . or oxygen concentrations of 60% or more (Billingsley &
vaadford no date, Fleischman, 1985 Ritz, Scott Coyle & Pierson,_i

-

':v'1986) The suction catheter is enclosed in a sterile collapsible : B

plastic sheeth and once attached to- the ventilator and patient s

'endotracheal or tracheostomy tube, it forms a. closed system
Suctioning and instillations can be performed without

- disconnecting the patient from the ventilator .0 without needing

A:to delay the. suctioning whi}’ quipment trays are prepared ,Ihe. .
* )

‘catheter only needs to be disconnected avery 2& hours to- be .

_g'replaced with a* new sterile catheter during ventilator circuit

changes The outside of the suction catheter is cleaned during

_ withdrawal of the catheter back into the plastic.sheath by passing

iy ‘through a membrane valve dnside the patient connection (Figure 1)

| The inner lumen of the catheter is cleaned b& injecting sterile

aline through a- sidearm instillation port while epplying suction

The auction control valve is closed to the outside and locks on _;

13

. or off to avoid inadvertent application of the suction pressure
Fleischmen (1985) has- suggested that the catheter vill result -

in improved infection control First patients' secretions are not “ o

sprayed around the bedside Secondly, the nurse is not at riskvof -

ecquiring organisms or hand infections through the suction control

ff valve, as may happen with the open control valve on atandard

4 e «

9 ,»'“g P SR o g<«_ . g 3 ‘



”‘:-cathe'ters (neischman 1985 Rosato Rosato & P1otk1n,,1970) o

' Other rpported benefits of the Trach Ccre ccthotc‘rs include _

9

increased patient feelings of AQ_curity during cuctioning o _

. i(Billi,ngsley & Radford no date-n Floischnan ].985)< cnd docroucd .

N ?costs »When_compared to the number of standard cnthetcrl neodod in .

”;a comoarable time period (Fleischman. 1985 Univeriity of Albarta iiun; |
iHospitals, 198&) In spite of the reported benefiti tho lafoty of |

’ 1eaving the catheter in place for 2& hours has boen questioned as

.le
o

has whether or, not the catheter is actually protected from " :
- outside contamination

R

»

R L el ot

. suction catheter

<—protective plastic shmh

’A.- Lcleaning nenbrane (insidg) .

PRI A . B TR EURIE,
\ A TN by
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19 (-endotrcchul tube connoction
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%;'date) performed a similar experiment with a sample of seven

— > - S - . ,7,.' o
{ Ritz Scott CoyLe & Pierson (1986) compared the tips of Trach
;}Care catheters which had been left connected to 30 patients for 26

rhhours to the tips of standa' t‘terile disposable catheters used'

«7\,

. {
l-once to suction the same patients at theaend of the 24 hour

_period Endotracheally aspirated sputum samples vere alseihbtaiheé_

;:at this time with a sterile disposable catheter The tfps o!bthev” .

) catheters were placed,in N acetyl L-cysteine then allpspecimens "
i were, plated on MacConkey, blood and chocolate a/s; No new types '
; of organisms were found on either kind oL catheter tip or inlthe
;.sputum samples when comparEd to prestudy sputum samples There A
'f;were also no significant differences found between the Trach Care
' or sterile disposable catheter tips in either their rate of

; contamination or. their colony counts Billingsley & Radford (no-;'

f;patients, and found that the Trach Care cstheter had at least
4 ,equal 15;“@? leEE\Q:ntamination than the standard sterile 1
Vtcatheterst o - - S -i | | |

A critically ill patient serves as an;immunocompromised host
' fand is prone to many virulent organisms in the ICU These';

.iorganisms may‘he from either endogenous or exogenous sources Of

'_"concern to ICU personnel are the exogenpus sources of entry for‘,f

.~potential pathogens, as these may perhaps be controlled or ,“'f”r f“

’ ;limited. Heasures such es routine changes of equipment and

3
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: of nosocomial,pneumonias persists Poor handweshing precticee. the g

: .(
B persistence~of grem negetige orgenisms-on the hends even efter

PR ;
ELTS N Ca

':weshing, end the predogip&nce df grenvnegativg fyp. P“‘“noniee,i*fu.“"f ;

:suggest that there could be en elenent of direc; hend

-~

‘;contemination in the developmentpof nosoconiel pneunoniee Thev o

'

; respiratory trects of ICU petiehte ere entered frCQuently for

‘endotrecheal suctioning The trauma induced by the procednre end':

;/4"

v:the opportunities for contamination of the equipment may allow the o

‘introduction df the organisms and the infections There%is very
.Qlittle published research available in which an essoci
‘-between endotrecheel suctioning.and respiretory colonf

-~

:'1infection is iuvestigeted This eype of iuvestigetiOn ie impor

pes a means of determining sefer 622;333’32 patient cere in,the S~

ICU patients require suctioning end it » ot poeeible to

\

’.‘withhold suctioning from ‘one- group or enother. It

'uthe Trach Cere theter may decrease the direct itmocu{'-'/T

:-e poeeible thet e

t'jorgenisms into the respiretory tract by limiting hend expoeure to 1;.3>7

-the catheter If this is correct. e.difference would be expected fi

.

i.rbetween eubjects receiving suctioning vith theitrech Qgre;cetheter f’“"

_‘in the—nunber of infections developed Thie theory in the beeie

behind the research hypotheses.;~:idf£f'frffy



HETHODS

The study design. hypotheses and operational definitions are

N

presented followed by a description of the- setting and ssmple ;'
used snd the data collection procedures Unique ethical

: consideretions were associated with this study dhich are"

e
o

éiscussed. A

A mixed factorial study design (Christensen, 1985) was used\to
';coupare two methods of suttioning at three time intervals An a six_
Hday period for each. subject (Figure 2) The control group receivedr

ell suctioning with Gentle Flo catheters (American Hospital |
:Supply). a standerd steriledisposable type of catheter The:
hexperimental group received a11 suctioning vith_Trsch Care f‘.x S
catheters, a multfuuse catheter enclosed in a sterile plastic

\'sheath.

N i - Lo,

‘Yz_f Y3 L

- " entry 72phours‘ -dl 144 hours ;r',"‘
i R _ u(Tine>A)j]g.,_(Iimg B) ’

:X‘ "= Gentle-Flo (standard)hcstheter groupe-f"'
: Xp = Trach Care catheter group.
Y1 - Y3 - datsjcollectionptimes for esch subject

. oo "::zniied_factoriai'ﬁtﬁdyadék;zn"

o —

:<~33.\5’



ficantly fewer subjects with

1. There will be s*
:colonization of the ljxer respiratory ‘tract . in the Trach Cere =
:catheter group tha& in the Gentle Flo-(standard)’éifheter group.

=R There will be significantly fewer subjects with ICU
-vnosocomial pneumonia in the Trééh Care catheter group then in the
‘hGentIe Flo catheter group o li.f i : -;’,"_a.: .ﬂ_f:. o “f:"u.h;i'i

: 3 Those subjébts who develop ICU respiratory tract |
icolonization with potential pathogens will be suctioned .'“p.»‘t.{:l_}“;;iﬂi'
"significantly more frequently than those subjects hegative for ;li':f v

"respiratory colonization or infection

4 Those subjécts who develop ICU jsogomial pneumonias will
'be suctioned significantly more - frequently than those subjects o

~negative for either respiratory colonization or infection.,-

For the purposes of this study. the development of respiretory

: 7
'tract colonization at\leest aa hours ef er entry into the etudy

v

fwes considered to be ICU respiratory trect coloni tion

J‘.v .

Respiratory trect colonization isbthe pr:sence of eignificent
:','numbers of recognized potential pathogens in the lower respiratory ;{- "‘
:tract in the ebsence of locel or syl—t\enic reactions in the host

f"(Bureau of Infection Control 1985) For the study this vaa
SR




‘deterllned by the presence of potentiel pathogens in the T;, N

endotracheel sputum ssmple in Juentitie of at least 3+ when the

'rpetient did not meet all the criterie for either probeble or |

-definite.pneumonia.

Any organisms which could result in an infectious resction in ‘

: \
_'the lower respiratory tract may be considered es potentiel

E pathogens . The following organisms were included al#grem-

negative rods Branhamella catarrh?lisQ&Streptococcus groups A, B‘:

C D and G Streptococcus pneumoniee and. Staphylococcus aureus;

J'{

'umon' ) N
For the purposes of this study any probable or definite-”

j‘pneumonia which developed at least h8 hours after entry to the

& !

: etudy was considered to-be ICU nosocomial The criterie for

_probable and definite pnéumonia were edapted from those of Salata K

et al (1987), with the assistance oé’in ICU/infectious diseases

ﬁspecialist snd an ICU/pulmonary specialist. The pneumonia '

, cetegories (probable and definite) were combined for the purposes .

| of enalysis ‘
. ° ) a i 2 : .-.

Probeble pneumonis was demo

)
3
|

‘-
rogressive pulmonary infiltretes 21!& at leest two of thevf

3 fo loving purulent sputum. a rise in tempereture of et leest l

-degree Celsius end greater then 38 2 rectally, or hypothermis end

- 'leuko ',osis or at lesst a 25\ increese ip circuleting—“?

v e e SR )

5 reted by the presence of new or

h,35 S
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leukocytes Subjects'éere \150 classed as having probable

pneumonia if they met the criteria for definite pneumonia but.had

an extrapu@monary infection present ;,3-

g = the preaence of

'(1)‘

':opacities on the chest x>ray which are compatible vith
'{ :ipneumonié:]hs determined by a 2/3 majority agreement between ;
.}athree ICU radiologists s "'l ‘47‘_ ',“ ,,;A:r v,‘.f"
v.;(ii) pg; Lg §pg§gm - th; presence of less than 10 squamous
_ epithelial cells per low power field (Murray & Vashington,‘ ,-;
1975) gn_ greater than 25 polymorphonuclear neutrophils per
| ‘low power field (Joyce. 1986 Salata et al, 1987 VanScoy, _ ~;.
,'1977) on the gram stain of an endotracheally espirated.sputum =
'sample 5 | FI‘ }
-(iii) hxp_;hg;mig - a temperature of less than 36 0 degrees .

4

”'.55f181us (rectally) or less than 35 7 degrees otally. occuring .
'::at least least four hours following eurgery with generel
'.laneesthesia . R ,_,- "' - -

l :(iv) lggkggxgggig ~.a white blood count of 10 000 or more, or
Tithe preaence of more than lOe banda in the diffee‘itiel

”Definite pneumonia exiete in the preeence of nev or )
b;progreeeive infiltnates nlug one of the following pleuxel or 5,f“;3

pblood oulturee positive for the lene orgenil- el the endotrecheel ir;biéf”




. : 37,
‘basis reason could exist for 4he 1atter parameé;rs nor could the ,_! ‘“?#f‘
Esubjects have evidence of‘extrapulmonary infections » | | . A
Loy fgxgx -_any temperature equal to or greater than 38 .;.“.”
‘.: degrees Celsius (orally) ‘or- equsl to or greater then 38 3 .
:‘; degrees rectally,: ‘ . :f:
;"7(ii) Qew fey g: - the occurence’ of a: fever after'at 1east 24 ris>’
sighours of demonstrating a normal temperature s |
‘ _(iii) ng__hxpg;h_xmig - the occurence of hyplthermia after at g
_ , ‘ o
A suction episode is a time period in which th' catheter is* o
fpassed into the respiratory tracv as- many times as ne ded to clear
the secretions &n the study setting used this has be n observed
to.average approximately four passes of the suction c theter d;:n . :ﬁ
the endotracheai tube per episode. | . 'i




the beds in GICU vere isoletion roons 80" petients wlth aepais and

.resulting failure of ‘one or more body ayateua vere d!ié admitted

“in tﬁe ‘GICU pfior to the study The choice of catheter iia baaed

' primarily on each nurse 's catheter preference..and occasionally on'

k 4

the suggestions of the unit respiratory technologiets All

v

.A

_ventilator circuits ‘were chengedl:very 2& hours by the reapiretory..a

technologiSts, and the Trach Car

, time if they ‘were ., in: use. Sterile trays and other equipment needed'

0

for suctionﬁyg with Gentle Flo catheter% Were chenged with every
.suction episode The 500 ml bottles of sterile saline fer

’instillation were also changed at least every 26 hours Thﬁ'

j'freqéAncy

'/
.

. : ‘ L . _ CoL S R
- . R B L TN - ﬁ(

¥
N

criteria were (’3 endotraeheal vntubetion for no uore then h

_houre prior to atudy entry. or no. more. than one auctidging egisode'

‘ alnce intubation, (2) 16 yeera of age or nore' (3) no knoun
; ,pneumonie at the 1me of entry to the atudy, _and (4) likely to
A neqeln 1ntubeted for at 1eeat 48 houra or aore. If aubjecta net

"-'a conaent to participate vaa aought Q}.u:ing the

“h Both the Gentle Flo and the Trach Care cathecera vere 1n uae 'ﬁ‘ :

cetheters wete chenged at this i

lsuctioning and 1nstillations were not hltered for the d.“d

S

&



;GICU 183 of which met the subject selection criteria Tvelve of

‘f ~the eligible subjects were not included. 9 of vhich the ”'

: investigator was unaware of their resénce in the GICU 2 of which

were not expected to remain incubated long enough, when in fact
they d1d; and 1 for whom a second physician s consent was

_unavailable in time to Jinclude the patient The final sample

AN

”»

,entered into the ‘study was composed of 171 subjects
: L . .

In the GICU suctioning is performed primarily by nurses with -
_;'the assistance of respiratory technblogists and physionb_;apists

Procedures between 7ﬂ:#h;;bita1's various ICU's differ and often

» se the procedure they are most comfortable with A brief

for © catheters Inservices vere. provided with the video for

,'nursing, physiothhrapy and respiratory staff both before and ;._'
Q_during the study In addition, written reviews of the protocols
and the research design were given to a11 GICU staff, including

‘medical personnel

« '

Lo 3 B . .

‘_.
The aubjects vere randomly assigned to a: suctioning group by

" means of s coin toss. Once determined the assigned nethod of

euctioning vas to be used at a11 times by GICU personnel unless a

;eubject's condition varranted otherwiee Only two subjects vere

’. ..A . ] . R

o wa: made which demonstrated the correct suctioning procedure

39 S
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wr

' -their care plan

‘a.endotracheel tube.

drOpped from the study du to a chenge in cetheter essignment

.(both from Gentle Flo to the Trach Cere catheters) A sign was.

Q-

" placed't each subject: s bedej.de indiceting thet they vere in the . o

' study and the assigned method of suctioning ves written On the

front of their bedside chart end on the respiretory eection of

!
B

The suctioning procedures used vere those elready existing in-

: _the Gicu (Appendices A & B) Suctioning with the Gentle Flo

f{catheters required the respiratory tract to be opened to air,

s

manipulation of the respiratory tract with manuel bagging units,

: and equipment to be set up Two people were needed for the

-

1 procedure,_in order that the person suctioning could repein :"
1sterile The Trach Care method required only one person as the
,system remained closed to external sources unless a sputum :

”specimen was required If manual ventilations needed to be given..

o '.;,‘

: .

,1‘ -‘ . ﬂe. ;vA
)

a4

‘-

»eppeer within two ‘to four deys - ulully vithin 72 houre - efter ,
'a;innoculntion with pethogene (Greybill Herlhlll Char.ehg, :_g=."

' Vellece & Helvin, 1973 Lowy, carune Adm & Feiner, 1987;

.'the system vas broken at-a site eix inches distel to the ‘;'fi ‘ {'-‘?‘i"d

_ichosen as eymptoms of noeocomial pneundhtji hewe been found to '\\‘_'



:'-hai

| '_:-:"’otgeiter Linton Oliver & Forder 1937) A six day maximum was

:“:gchosen for a numbér of reasons if the subject was observed for

two 72 hour periods, subﬂeé%s not contaminated initially would be
‘": noted in the second 72 hour period the GICU physicians tended to

‘-_perform tracheostomies on patients intubated for longer than six

' to - seven days. and it was’ assumed that pneumonias or colonization

V;occuring after six days would likely not’ be related to a procedure
fsubjects had already experienced for six days Data collection Was\J'o
',b'discontinued for subjects if they were extubated given a .. \\

. tracheostomy or transferred to another unit during their

: participation in the study, or if the nurf/ng or medical sgaff

'thought a: change in caxheter group was warranted for the subject

L
2

L

T gt B \ _ gl ] i Ve Co

e : - . ) ; Sl o 1 - ) -' | e S . ', '\\ \

~ study:hours -24 0. 24 - 48 72 96 2 120 1aa, -
BT 4_h‘study Zf_. 'time_A P time B e

;f‘ Eigg;g_Q* Data collection times during study
o N’. ‘
: . . . . e oL
Data were\coflected for each subject at the closest time to
.',.ch of three data collectidn interVals (Figure 3: 0 hours (study,’." 3
'hf entry) 48 to 72 hours (Time A). and 120 to 1&4 hours (Time B) If'.
a subject had not completed at least 48 hours in an’ interval data L

.'from.that interval vere not used Three major groups of data were ;b,,nij

collected for each subject at each interval biéaraphical data,_.'
: o



'{_;including information about the subject's course of’illness; ?15 ?11“V
_f iagnostic data required to determine the preaehce of pneumonia
- respiratory colonization. and suctioning and reepiratory procedure‘
'dat&;v_"__': EA | 3 -
. x.lv., L :
ﬁt,t\ii Some variables were collected only vhen the aubject entered
‘the study and includedmthe following the subject's age and
Tlfgender length of hospital stay~yrior to study entry. type of

‘.;h endotracheal tube present,kdiagnosis, the highest APACHE II (a

I:,;'severity of disease score? within 24 hours of entering the atudy, S

;i" the body system in feilure,.and the primary factor precﬂpitating

L:-the failure The classification system for body system failure@dnd.:1
,precipitating factors vas that used in the g!ldelines for the
’-APACHE'II score (Draper Knaus & Wagner 1985 Knaus Draper,.
‘dWagner & Zimmerman, 1985) ' i;*{ifl v .Ahi"ttlf\e‘»*~'bﬁv

‘.‘ Other variables were expected to change over tdme and vereif
'E\‘collected based on events which occured in the 72 houre preceding g
:each data collection time, These variables incruded"¥§ her or
”1,not the subject received chemotherapy, antibioticl oF

. fcorticosteroids the number of houra intubated prior to enteringr
S 9y

1f:'the study, presence of possible espirations. presence of a Glaagow.ﬂ.ff'f

vcoma score of‘iess than 8 in the ebsence of general anaeatheeia';Fllf

'stube feedinga,iand the number of eurgeriee vith 5enera1

'3flenaesghesia ~f";* S

b'“,ia:presence of a nasoga-tric tube or aduinietretion of n.-o;.aiine.f',[f;fzf :



o>

"',A_':"»variety of diagnostric criteria found in the literatu

:pon data, from the 2h hours preceding each ti tervalg The %

e and chest x- rays T | R S

;e i ' culture ;repor‘

f‘,definite extr.a ulmonary ,infections vere, mborded

_ Diagnosis—of—pneumonia in‘ICU patients can be extremely '.;\f‘
difficult to determine as symptoms may be masked Th::? ‘are a, '

for which

TThe setlof

validity or reliability estimates ate not repbrtekﬁ

L4

l'criteria initially chosen for this'stuﬁy Were those of the.&b

R Canadian National Nosocomial InfectiOn Surveillance Study (Bureau

—_— _,-

~of Infection Control 1982) It was later found that some of the_

. -

‘icr¥%eria were too subjective producing varying results, and other

.criteria were vaguely defined Further it was learned that the

b

,»Bureau of Infection Control were: planning to change the criteria '

« B

‘fThe diagnostic criteria from Salata et a1 (1987) were thus chosen o
S 'S . AR
.+ for this SCUAy, as outlined in the operational definitions ' S

-a,

For each of the three data intervals sdbjects were classifiedﬂj_.
. . S 8 - : _,.,(,",.7‘
. as having respiratory "colonization ‘or pneumonia“', or as/ SR

,l

: information required to make these diagnoses for each subject

/ I-J@

’included selecqu subjeet paremeters, h}ood and sputﬁm samples, fe

i
F‘" .

. '*i
(1) ;ghigg;_ggxgmg;g;g - the aubject s tempé?agute. any blood

Ls

'and physician doeumentatizgﬁof probable or

l/!

’“- the aubjects white blood ';

; "Qﬂ@ o

'”."negative" if neither criteris were met The diagnosis vas. based’

B PRI
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._nursing or respiratory staff obtained endotrech&lly aspirated L

’ sputum _sa‘mpjlesj duri:‘ idata collection intervel using ‘the

o GICU protocol for th, _ed suctioning technique and f eterile; _::.: L I

R
o8

" putum Trap (Ch°“br°“8h Ponds) The nmples vere t:hen .gm;
e usually within ‘an hour to the nicrob'iology D°Plrtmem: for 81’9?'/‘ T

B _stain,'_and culture and sensitivity enalysie v - L g" i R : ,‘»l‘
Once in the laboratory, the aputum epecimene vere proceued
'using the hospital s routine procedures, with the addition of & ARRR : \\“

jquantification of the squamous epithelial cells and the _’ 'j § _ 'f‘

L .polymorphonuclear neutt\ophils 3}1 the gram stain The cultures« el

included a four 't;uadrant plating technique ‘on: blood agar \&ith a 7,;.-' i "

.' Staphy] ococcal streak (incubated in carbon dioxide etl 37 degrees .

Celsius for a minimum of 24 hoursv), end on !{acConkey Igar . j_gv ~}

N (incubated in oxygen for 24 hours at 37 degreea Cpl us) Plates 'i_ .j. . B

were then graded for the presence of organisms eccording to how ,,1
many quadrants the organisms were detected in, ranging from 1+ to . t [ ,
;:‘_ 4+ Actual quantitative correlates for thie eystem vere not ueed 7 . '
E however a specimen score-d as 1+ vaa cpneidered to cont’ein lees ’ v  ;?‘
.‘_';than 10 colonies of an organiem vhile e epecimen ecored aa 2 or.‘ B lf--»‘
- greeter was considered to contain more then 10 coloniee of en TR f,
. '."organiam,_ E L , f' S TN e ‘ o ,

Xy
Meaaures were taken in order to maximize the quality and
reliebility of the eputum eamplee Theee meuurel 1nc1udOd thm TR

folloﬂng repid transport of the epecimen o the leboretory, .end

»M'V‘ T



"department was closed (Jacobson, Burke & Jacobson, l981)._and

aA;" .

"obtaining the sputum samplﬁ vith a new sterile catheter after the -

'j;%first pass of the cathetgr, in order to remove any exudate ﬁhich
1*may occur from the local irritation of the endotracheal tube and
;fconfound the results Chtratton, 1981) - ‘ B 't |
- ;? (iii)_ghgg;qaﬁ;gyg Chest x rays were a required component of

'-i%the dia@nostic data Supine chest X-rays were taken at the time of

:"fintubation,'and every morning on all GICU patients The chest x-

mo T .‘

‘ "frays taken &t the ‘time cloSest to a data collection interval wer

*marked for the.r%diologists Once all other data coll;ction was
f g

: subject starting from approximately two days before entering the -
l'study (if available) to a fev days after ‘the study period ended

_for.that subject Based on the subject 8 overall progression of x-

4:rey chenges the radiologists indrpendintly determined whether the
qfubjectq.had new or . progressive opacities which vould be f

”:‘g competible vith pneumonia on the films marked for each subject 'y

e

data collection interval times Each marked film was scored qu v_'Ji

"nthe presence of chsnges as positive possible or negatiVe The
’7 ;,fradiologists then conferred for a majority group decision A
ﬂ:decision of possible' changes was treated as a positive' when _

.f:gall of the diagnostic findings were combined

The final group of data required was information related to-:-*»

‘lgf:the endotracheal suctioning and other,respiratory related

‘:?complete for a subject all x: rays were retrieved for each :j’f oo



. vinvolved were asked toggcomplete eny nissing 1p£omt£on to the “'

“variables for each subject Hany nurees. technologieta end

KRS

o therapists were 1nvolved with each eugj ? nkins OPlervetlons of
j:;11 suctioning episodes difficult A cheokl:let (Appendix C) ves |
) -‘designed for use at eech subject 'S, bedside ’Follmd& a . :
mc,tioninggpisode the staff dnli needed to plece s checkmark
beside the) time, using’the column corr\sponding to whether the :
‘_".fsuction.’mg protocol wa: followed or not Steff elso noted whenever_ o
: ",any accidental disconnebtions bronchoscopies br unusual events e

--.'viiioccured 'I'he checklist vas pretested 1mmediately prior to the i

- .v-'study to determine any problems the staff had in usi.ng or

funderstanding the form Minor changes were mde 1n column heedin.g.s-f_" '

and explanations of the columns but oth:arwise the etef.f 8‘“"‘11},’
: ;reported that the form was easy’ to complete end required very L )

= little of their time vThe suctionlng deta forme for eech eubject

were checked daily to ensure they were bei.ng compleﬁid The eteff

u- e '

. 'checkliet wee

: b‘ best of their recollection if :lt wu noted

g.incomplete for certait? time periode A

:"..n_.. - L e

Agditional reepirntory re‘lated dete which vere noted fer eech

: time 1ntervel and included the number of houre ventileted the

'.:‘.mmber of ‘:imee endot,recheel fmilletm bf li.doceine vere ",;"' o A." -

__given, the number of timee r%spiratory pereneten Vere ’uenured
;'_w:lth e respirometer. end the nunber of tine: nebulizer nedicetione
.;(euch es etropine or Ventolin) vﬁte edn:lnutered :

; s ey - L e e e Lo PRI N
<




The use of intubated patients in ICU many of whom are not

e Tad Qﬁx;f

jisiconscious presented unique ethical considerations Under segtiﬁn
iffk20 1 of the Dependent Adults Act (Province of Alberta, 1985), only

; !
'_ the patient himself can give consent for treatment In the absence 77
'u:of this capability, thé court may appoint a guardian deemed to‘beﬂ' |
rdunbiased or._if the treatment is considered to be essential or f
N ~

'_;potentially beneficial to the patient two physicians licensed in f ;

the. province may sign on the patient 8 behalf Following

o consultation with the facuIty from the University ‘of Alberta |

;;Faculty of Law (B Pickerd - pe;£:¥a1 communication October 20
o 1986), with the Public Guardian “for the Province of Alberta’(a._-y felgf'
,:VRussell - personal communication, Oct. 20 ‘1986) and approval by

g both the Faculty of Nursing and University of Alberta Hospitals

"fethics review boards. it was: decided that twa physicians could be

.used to provide consent for GICU subjects wfth decreased levels of o ;

2

s ;consciousness (Appendix D) This decision was made because |

P

3,endotrachea1 suctioning is a treatmen! is already performed on all

v'}ffintubated ICU patients the two. types of catheters and procedures ;fiV

'Vere already in use in the unit and the investigator would not S
interfere in clinicel decisions to change a subjeet'. therapy or,'

.'1f necessary,.the suction group. Additionally. if a '1801ficant i:)kf'frl .
.ﬁ,-benefit vas noted vith either catheter during th° ltudy, 1¢ Vas - ';';45?1;

: agreed that the study would be stopped to allow a. change to that b',_lf

°
iy

e - . X - ' N



| | - } 43
catheter In this way, patients could. benefi\ fron participationf W ’

, -

}'“Cin the’ research ',.fglfiffff.fbl{sffli;g,e'."_19 t:%;iilefilf:ﬁlftn"-;ﬁ.‘
ﬁhene;er possible,'subjectl were asked to eign their.ohlg.;; e k;i,:_
"fconsent aftir receiving a verbal and writ;in explenation of the:f?'c;‘ V‘j

. study (Appendix E), Host Patieﬁts vho require intubetion are hvn“"fd_fn

i hypoxic and in distress or. if they ere recently intubated they lff}
N

»may still be und‘r the influence of the narcotics or eedatives CRE 2

:__used’for intubation It was, therefore not common for subjects toﬂ e
Jﬁsign their own consentsv If a subject had reeently been sedated ';'hﬁb, : f

v".abut both the bedside nurse and researcher agreed that the subject__:?ﬂﬁ
Hr"was alert (as indicated by written comments Gr gestures) the -

| subject was asked to sign '"the consent and in thie ;nstmce the ¥ :
i:bedside nurse’ was asked to sign as ‘a second vitness.A.‘;',;fi;.xﬁa.ﬁivi.':f}‘
| In the interests of full disclosure it vaa decided that if

v‘ the subjects had not signed their own consent their femily (if

vviipresent) vould be informed of the study a8 vell When it vas ih.lfslt ;TJ,“

“dinossible the inwestigator explained the ltudy to them. and gave':f5-': =

"'T:ten explanation of the study (Apgihdix E) The femily




\het if it vould upset them to have their femily nenber included

»

,;.ubject was alert enough to unde@tend t" vxplanation; 5 Btudy @ B

, :“wa'xplained and the subject wss givesz chsncegtg_with aw fmﬂli

: _";?he study No one vithdrew. - S RN
. : : s Wq, | A
The option to use the consent of two physicians for subjects PR h
unable to provide their own consehts wcs extreneiy inportantgto |
L ithe conduct of the study Only 11 of the 171 subjects (6 43%):: were ;;}
""-.sble to sign their own consents prior ’to entering the study'* The :
o ;maining 160 subjects we::e inoluded on the basis of the V .
| .‘physicians consent After inclusion in the study, onlz hl L ._ : ,
",“:(23 97%) more of the 171 subjects or their families ‘were cable to . ; L
}_',.sign either the patient portion of the consent or the family L
""'acknowledgement foéms. The remaining 69. 6% of the subjects weref_
either not able to sign an informed consent had been extubated;_ :
‘?iend trans@rred out of the ‘unit or died before the investigator
‘ was able to obtain their edded consents or else their families?-"

'v‘were not available S '_ L e T ;‘.}‘_'/



RESILES ‘ SR

"

The characteristics of the subjects initially entered into the R

o 'study are described gllowed by: the. reoults of testing the

""_."hy;)otheses, the effects ‘of. attrition on the sample size and sample':i.u

‘ haract‘ristics a comparisonvbetween l two aucttoni?g groups c'h.i.«i.;dp[
| .’for pathogen growth and.thelreliability and validity of the fhi"g fi;7i?:fj
'instruments used for data collection ”é%.7if;7* g';"jflihwvf.; :thﬁ:.ejhhhr
A total of 171 subjects.were entered into the study ‘this

'sample was composed of £¢2 males (59 6%) and 69 females (40 a%)

' '~.The most predominant body systems in failure were the ;f - h”‘

Lt

' g strointestinal end respiratory systems (Table 1), witl%rauma or' L

e infections accounting for the majority of system failures ('I‘able

‘vlf2) The majqrity of the subjects had received surgery with

- anaesthesia at least once in the 72 hours prior to entering the

study, and snother quarter of the patibnts had Gllsgow coma scoresf\- e

':of Iess than 8 in the absence of surgery (Table 3) Two subjects

were nasotracheally intubated initially. but reintubated orally\ ;«' R

. :-within 24 hours of entry to the study All others vere orally

‘.

o ; .intubated The endotracheal tubes used vere Portex tubes with low é o :

“ pressure cuffs for 1699170 (98 8!) of the subjecta.

As the subjects were random y assigned to groups, the




T -

B v ’ . . . : ,” A t : e Qj" ‘;'\‘»
Ggstrbiﬁteséinal' :‘>'~‘ o o ".58:v(5379) ' o :.' -
~ Respiratory = . .- ST 46 (26.9) " o
- Cardiovascular’ ot o032 (8.

Neurological - 5 S 28 (16.4): f "'J_:°'.
-5Rena1 Metabolic and Haematologic SR AVIN OF '3 § B -

Totals 171 (100.0)

'Tabié 2.

-
W

Factor ' m ( 8) " Faetor . " n(®)

»Trauma A 34 (19 9)’. R ot e
.. Infection 20 (11.7) 'Ovetdose e e B (6T
. Sepsis ... 16 ( 9.4) Exacerbategachronic o e
-Bleeding .- - - 14 ¢ 8.2) - . disorder - 716
Obstruction - . - = 12 ( 7. 0) - Peripheral vascular - .
"Congestive Heart: - -, - -disease "v_»_ -6 (3.5)
© . Failure . 12 ( 7. 0) Post-arrest e 6 (3.5)

e Post O.R. ventilation 11 ( 6.4) All others with <5

"‘ Neoplasm S - ( 4 1)."subjects per category. 17 (2.21 s
R mbtotal. 127 (74.3) R subtotal * ws (25. 7).“’ L
“Table 3. e S

N

- ¥ "Soral N-171 I
Factor n (‘!ifn - Alhgtor Iy _ mean gcore -

Aspirated prior 19 (11.1) " APACHE II" .- 19.89 0
Coma score < 8 4% (25.7) - Boépitlljdays'ptiog' ) 12,47 -

s T



1
Sy
N

TR e A B v e b e T '”»‘rflyg”iﬁf
R horder to test tf-ne hypotheses. only those subjects who had R

K 95

. levelﬁof infection A two tailed significance level of 0 05 was :

'.-,used° for a11 statistical tests in the study . 1

' By Time A (lo8 to 72 hours ‘in the study), only 69 of the

L3

originel 171 subjects were eligible for enalysis By Time B (120
to 144 hours in the study) only 31 subjects were eligible for |

‘ analysis -The distribution of the three levels cf infection (new

S

- prneumonia respiratory colonization or neither) between the two :

. suctioning groups can be seen in Table 4

.

Table . u}-??ﬂ BRI 'fg_}_jw}gﬁ,

~W . Flo » =fgare . . }'lo AL

LW . ."(-'- P

negeg‘lve for colon-‘ S .
iﬁetion/pmumonia '_2“2 S _20--;.:_. o

new respiratory ﬁ
. colonizdtion 5.

,;gta,ntmmm;,:;”_g 6 '29‘V"4°J I S

| Toflls: 33 rfjsf{_pq;;ggjfi7ﬁlg?[,1dﬁ*31‘fj;f:?r



. opportunities for hand contam

It vas: hypothesized that the Trach Care suctioning group vould

hhave fewer subjects with respiratory colonization or pneumonia

than the Gentle Flo suctioning group, due to fever theoretical

nation during the use of the Trach

vCare suction catheter Chi square tests did not reveal any
.significant differences.between the suctioning groups in tg?

;levels of infection at either Time A or Time B.. It vas noted

-

ay however, that " there was a tendency toward increased pneuﬁbnias An -

‘.the opposite group from that hypothesized - more subjects in the. ‘

iTrach Care group developed pneumonia @t both Time A and Time B
There were small numbers of- subjects in the pneumonia and |
: colonized cells at both Time A and Time B. By Time B there were

;expected frequencies less than five in four out of six cells

(66. 7%) A new category was created by collapsing the colonized, §~;w—

-and infected categories into a ca. go;y cai.ed 'the presenceeofd

‘*infective changes" Chi square anal “\ated for both

_Time A and Time B data comparing the presenoy?or absence of

-

infective changes between s;i

ioning groups Neither analysis was

eignificant although there Verefﬂ5¥ltlubjects with infective -

'chenges in the Trach;Care grou_ﬂ'T ch time Ehere vere still 25%

' nxmhm five et Time a

~>quencfe$ ,

of cella vith expecten

' x;

"'c.It ves hypotheqdzed that the e Bfects who developed either

. : . . }‘

.respiratoxy colonﬂzation or Pﬂeﬂmoni‘ '0“14 h‘”‘ '°°°”"°d ”,\

| auctioning more freQuently t;han tho“ Vithout pneumonia Of S
5 ’ b3
2l o G .

53



- e

' colonizacion _The frequency of suctioning reported for eech :
subject was divided by t:he number of hours they had,'been i\\ the Sl . ,{’

g study, in order to eccount for differences betweeen lubject:e in

Rt e

thg length of time they were n the study The cuct:ioning | Z(“' SRR

frequency ratio ms calculated for both 'i‘i;e A endw dete “ - : k
L (Tab&e 5) | u ‘ ‘ R i
' Onewey analysis of uariance was’ performed for both time -
,-,periodsr 'No;ignificant differences wvere not:ed in the frequencyp‘of
suctioning be en t:he three levels of infection et either time
.‘.pe'riodv;._‘. o .f |
'“;"I'abl'ezh'S-}f' | B S SR o .
R . Lo S §
Cwmeny. =3 SRR
, 'Iimes suctioned per Times: suctioned per -
| ilegnciye i I .,28 . . ____
“'Neu' Ccloni_zati_oq"' : 31 ¢ : = ». 28“# : I

i

New Prewmonia . .29 . .. .30

The retio of: frequehcy of suctioning was also compared by oy

&

:‘using t:he collepsed infection cetegories. Student:'e t- teste\were ’
.done to compere che suctioning frequency retio between those - f“ .‘ o ,

~ -eubjects vith infective chengee end thoee vith no infeccive :
' chenges. using the dete fron both ‘i‘ine A end Tine B Neither t- o

5 - . <

" test reveeled eny iignificent differences.



The suctioning ggoups vere compared for differences in f'fe'
."" . !
L suctioning freqUency The .mean number of times—suctioned per hcur

.

Qwas calculated for each suctioning group At Time A Gentle Flo

é

subjects were suctioned approximately once every 3 hours and 51 .5

._iminutes (Table 6), while Trach Care subjects were suctioned

approxigately once every 3 hours and 8 minutes This difference :

(, .

. was statistically significant (p - 021) using a t test The
. .
frequency ratio of suctioning at. Time B was not significantly

';differen;;‘i 'vaf | .: tl#fh'_f;', \‘::.v£;14 R _:,\..“
. Table 6. |
R L (N—69) "'(N-.3'1.):-‘
jon Group. : : B " Iime B f
o 'c.engre.-r-i'&ff o oQS* S e T
:H::Trach Care.ﬁ ::‘ ,f 0.32% ‘“_l ,f:.,h‘dpéd"

( * ) - suction groups significantly different (p - 021)

- W e Tl
x;;v.‘ The original sample entered into ‘the study consisted of 171
hﬁfﬁv#am‘ S
: aubjects. It was expected that as their conditions improved

3

subjects would be extubated andupropped from the study thisi'
g

dropout led to a change in the composition of the suctioning

groups over time, as healthier subjects left tha stu

5}' seriously 111 subjects remained The attrition experien d meantf“

that it could no longer be assumed that random distribution of




.- : : . S i

subject characteristics existed betwaen groups The effects of git'

'.;attrition on the sample size and sample characteristics are ‘.' 7 ‘
iidescribed T 'vv7 Z”“‘“,u E - ";”' ;_E? }fr' :‘ _ i‘ng»‘u'{';vr QLI
) A total of 93 subjects were %pped fron the or:lginel nmple ‘
. of 171 subjects ‘as’ they had not completed 48 hours in the study |
N (Table 7) 'rhere were 78 subjects vith complete diagnostic datc . ’
) sets who remained 1ntubated at least 68 hours (two days) -
-h;Addftéznal subjects were dropped Lf they vere found to have cither
ﬂ'hcolonization or pneumonia on ent y to the study, as it would not
B be possible to assess nosocomial changes with these subjects A jhﬁ
"final sample size of 69 was used for the Time A (48 to 72 hour)
lvfdata interval 33 of these subjects were in the.Gentle Flo 5roup,
and 36 subjects vere in’ the 'l'rach Care gtoup o "" .' . 4. .
T#ﬂe]. T _
' Co(Nel71) T
iAtm;h.n_iLtor . Time A - -~ Il
.IZExtubated :'”: .f~‘;f : 69 B | ;
. Changed suction groups D §
' . Tranferred to other ICU = 4
" Received tracheostomy o 3
2

" Died . . C13
o !uuing diagnostic dstc .

| B Co. Total’ 93 r;. '. o ._37 ‘ :
Remaining smple. .v_7,8,_,¢' BT\ | RS
_... Subjects-with: pr:l.or o A UL PRI
: colonization/pnemonie':‘ 9*’ et ]Q- . '

| rnw. smrm-f' 69 ¢ 33 GentlesFlo. 3. 17 Gcntlc-l’lo L
36 'l‘rcch Cltc llo ‘rrcch Ccrc_;'_,

‘v-""“'
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‘ By Time B (120 to 14& ho‘/, 37 more subjects were dropped
M’-fr:om the sample (Table_ll_and an additional 10 subjects
demonstrated prior respiratory colonization or infection A final -

" sample size of 31 subjects was used for Time B with 17 subjects

w

-~

;, in the Gentle I-'lo group. and 14 in the Trach Care group
S The suctioning groups differed on: a number of. variables »‘
| :between Time A and Time B. The groups were compared on t’ne basis .
._ .of descriptive\yariables (such as age APACHE II score and ;
.' .previous days in hospital), disease characteristics and selected. "
Ty :

o risk factors for pneumonia o S T ’

- Over time,‘ the ‘ave'r‘age age and APACHE II score for subjects
l remaining in ;:he studyv incre:sed slightl_y (Table 8). The Trach
“_Care subjects at both T::ec A and Time B had been in hospitsl for '
more days prior to entering the study than the Gentle Flo K l
’. subjects At Time A there were also more men in the Trach Care
L group than in the Gentle Flo group 4
‘ - The sucti/on groups were compared at both Time A and Time B ‘on
the basis of each of the descriptive variables T- tests (and Chi- ’

' equare teats where appropriate) did not reveal any significant

_.differencamin the descriptive variables between either suction '

".group. at eic'gﬁr tirhe period ‘i'he average age and APACHE II scores e

. h
of the subjects remaining in the study increased o\rer time. as the



j ‘more severely 111 subjects vere primarily thi oqel vho reum
| 1ntubated o Lo - :.P

V'I‘ab‘ie 8 ;

S

5 -

NEAN FOR GROUBS S
, o Entry o  Time A~ = - ‘Iime B \
'.VARIABLE L cp + TC q_gr o TC T,;gr . (i

Age in. years 3'56.78 ‘ ,":r' §0.24 " 5939 b 60.94 - 606‘; RS ‘
APACHE 1T - -19.89 4 22.15 - 22 03 '23.88 1936
“7:61 9.78 o 5. 82__»»",7;21». R

Hospital days 112-',1;73”_ét

‘;”j’}~‘f ) n,(ft )jf n ( % ) n'( Y J- _n { 3 ) n( 3z )

© Males - 102 (59.6).|17 (s1:5) 22 (61.1) | 12 (70.6) 6 (42 9).
 Females .69 (40.4) |16 (48.5) 16 (38.9) | 5 (29.4).8 (51, D
fotals: 171 33 36 TR T

GF -,’G:ent';‘l_le-_l-'-_].p.,suctiion' group . A T
- TC = Trach Care suction group, =~ - . . ' 3

Of the subjects still 1n the study at Time A. IOOt of whe: s %

Gentle Flo subjects and 88 8t of the Ttac* Care subjects ,]::ad

= failure of one f four system (Teble 9) the cardiovtcular f‘
A 'S e
/'wstem, neurologicel uystem, recpira&ory systen, or thd v

. gestrointestinal system m remining four :ubjects 1n the ‘rrech

-.'_,'Care group were edmitted with teml hamtologic or uubouc
J K T

T ;fai.lure There vere -ore lubjectl 1n both groups at 'une A vho had
: rupiretory md gutrointutiml problo:u. \d.th lote rnpi.utoty |

: . i;fauures preunt in the ‘rrach Clt. group M: 'uu B. pproxiutoly

T8 ..' :5" n 1){ ‘1"'— " '° :



- 50! of eubjecte in each group were edmitted with failure of the

-

li'respiretory systemu.ﬂz‘écﬂAﬁl“, fr f" 'ffﬁ'~ . 6_:;-,"g ”.WEf.‘l

- Chi- square aﬂhlyses vere performed comparing the distribution

e s

"of the four major systems betweep the tvo suctioning groups There

Quere n0«significant differences between th»f'

S

,'as to the types of system failures presfﬁ

‘Tine B
. . .va‘:'
Table 9. . =
S TIME A GROUPS RPN TIME GROUPS _
 Body System . - ' GF ,,‘__ ™ -  GF - .TC'
1n_£g;5n;g R nl-(z);, : L) n_(s) o (%)
Cardiovascular . 8 (24.2) = '3 (13 9) | 6 (35.3) - 0 (¢O0)
Neurological .~ 7 (21,2) | 7 (19.4) | 2 (11..8) - 37 (21.4)
 Respiratory - - 9°(27.3) 13 €36.1) | 8 (47. 1) . 7.(50.0)
' 'Gastrointestinal 9 (27 3) (19 a) "1 (' 5: . 3.(2r.4)
' 1/Metabolic .'~“ A L
Haematologic . 0»(Q) -~ 4 (11 2) g
: h - .

- ‘_Iotals 33 (100 0) 36 (100. 0)

GF - Gentle«Flo grou
N " IC = Trach Care group

.&he factorsvwhich precipitated the aystem feilures were also
:A‘;examined for each suctioning grbup At both Time A and Time B the
‘ :aame fectors predominated Approximately 50& of subjects in each

'~iauctioning group at each time had their aystem feilure'.'-'ﬁ
-r;-precipiteted by one of three fectora. trauna, infection of eny
:‘ aite. or eeptic ehock (Tebie 10) The Treeh Care group had a -’;d;

"i higher percentage of aubjects vith infectiona of eny type,‘~’

IR

P



galthough more subjects in the Gentle Flo group vere considered to ;,

be septic than in the Trach Gare 5roup at boﬁh times The

categories of precipitating factdts fo: each suetioning group

fvwhich contained 1ess than three subjecta per catogory wera grouped'<i§','
;:together under the heading ’other factors' ' 7

. B M . L ) ‘ _.? ) /

Ceble 10. - P

; r:ns B cnours S
o n( - on (s).v“f_: BT

'ffgg;orf
fInfection any site 2(6.1) 7 6 L
. Trauma . 8:.(24.2y 7 (L 1 57(29.4) 2 (14.2) L
. Sepsis R ,jf5;(15¥2)f’ih»(llﬁi),;,af (29'4) 1(7.2).

" Neoplasm: . - -""47(12.1) 00 . ( N ) - - ) _
-u-Congestive heart R 3 B L R

. failure: 'fr_"'»2'(‘r1) 3 (8.3 - «. -.)-; _}('- y o
f:}Bleeding B 1069 Ceany |- ¢ BTN
‘Other factors.( <.3. S P
, subjects/factor) - 11 (33 3) 11‘(30;7)"~ 1;5 (29 3) 5 (35 8)"n'f1"‘»u

6.9y  42.8)

7~

[

o
- c. K ‘b .
' u-un-‘

Totals* 33 (100 05 36 (100 0) 17(100 0) 14(100 oy*f{f;f'.,

,‘L
LUK

- ,GF -JGentle Flo group
- TC = Trach Care group

Suctioning groups were nllo compared on tho bnci; of’leveral

f'risk factors vhich existed 1n the ﬁx days precoding ucl@dln

“'_":collect:ion time period 'rhe risk factoro veto dividad ineo L

___J_jnosocomia]. risk factots which were endogenous qo t:ha lubjocts nnd [
’ﬁi['gho?,Z‘ﬁich vere exognnoua to the subject. kt,'*ffffi'i@ihﬁfl}'ff{;fﬁw.iu

,‘,,'-'-"




-

(i) gndgggnggg_fgg;g;g Each of the endogenous risk factors

: from Time A vere compared using Chi-aquare tests (Table 11) The _i”,-ﬁ

presence of aspiration was significantly different between groups

(p - 003) There were no significant differencqp detected between

groups for the rest. of these factors although there were’ a larger ”V'i‘f “:b

. E
” 3. .

number of subjects with Glasgow coma scores of less than 8 in the i '“,':v

Trach Care group at Time A e :;-;‘.'“ hf;f. .tf”v;,sfbﬁiA?;«ih'f
L Table’ll,i ‘ . . T . .
> . .. - 'Endogemo k Factors by Su onfG ou
v 0 0 " TIMEAGROUPS. - TIME B GROUBS. -
L . . GF.-(N=33) vTCj(Nf ;7 ~GF. (N=17) TC (Ndl&)

n (%) n( 341

. mSCRcRnCv) o (ol

' 2 (64.9). 30 (83.4) " | 15 (88.3) 1k’ ‘(100. o)ffx’?.[?"?‘*
7.(21.2)" © 9.(25.0) 0 (0) T 16 (42.8) - T

3(9.1) 2 (5.6). | U 1(5.9) 107 (0)

‘ 6

0

'° a score < B 12'(36.4) 16 (48.5) 353y 3@y

‘Aspiration 0 (O)x 10 @1.8)x | 0 0y - 4;1.(7;1).;;
Extrapulmonary : - R o S T

- Infections . 14 (42 a) ,15 (al 7) 9-(56.7) 7 (50 o)~ -
Tube feedings ~ 5 (15.6) ° 4 (11.1) ‘;61(35,3)'=>*'af(28 6),j?l Sl

. - . GF = Gentle-Flo group s
T . TC = Trach Care group o

( * ) --significant difference between suction groups (p - 003)03'"

(ii)gxgggnggg_zigk_fﬁg;gzg - each of the exogenous risk
factore which occured in the 8ix days previous to eech tine period
were compared between the auction groups (Table 12)‘using tvtests
) The only exogenous fector aignificantly different between ___g,;iga,»E
'} auctign groups was the nuﬁber of accidental disconnections from L

3 -

o the ventilator which occured in the eix days prior ‘to Time’ B Hore ;*iffifff

| g?: ,gb{ﬁiif'ﬁfd:';::imﬂib;rff;;



discam\ections occured with r.he Trach Care group 'l'here vore nora  ;} . o

frequem: ﬁarameter measurements. sidestreau aerosol nedications. o
‘ .

.'”‘,

and reintubations tn t.he 'l'rach Care gtoup at: botﬁ@\bnﬁ theu‘ e "

were not found ‘to be stat:ist:i‘cally :1gnificant diffe:encu.
R-’ , »'.1. '-»-_ ,".:. o i R " \ IR -._ )

w

TU‘E A GRO“PS L CTIHE B. cnours ,' -
. _QF " : —_ TC" : 1 g.‘ SR TC"

s in suction asepsis . .03 l’;'. i 00 : :{: .'.08 e
Proto 1.modifications, @ 52.18 7. * R -‘4 1. . 4,50 " .0
‘Paramefyr measuxements . * 7324 . 3.7L .74 ALY 6.3
Aerosol wedicatfons - - 3.8 " 5103 ST o 8.290 7 15,00 -
-Endotrac] : 1Hocaipe . 1006 2217 b 05,29 364
Bronchosqopies R BN - R j-- 208, f _.»35_ S &
-’ Accident§ disconnecdons 36 T6 «25% - -1, 62%

Retntubafions . .- 09f '_f_f as w12 138

#

i ( * - ) -Jsuction groups significantly diffarent: (p- 015)

’ ? k Gl'-‘ -q, Centle Flo group

4
?3 R c “ TG - Ttaéh Care_.group ' i
G T _ - , :

e _' -me subjeccs we?re also compated foy: di@l’e:cnces :ln descriptive."-a:jf fa
characteristicﬁ anql r:lsk fact:ors at: varlou: levels of infection RPN

) Only thg dat:a from T}me A were u,sed dup.:o the large" sample aize

; \-'??..a: that: t:lme

<n> '

AN
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" was considerably higher than for subjects at other levels, and the \f'j;~“

.',"; L

fpneumonia subjects had been 1n hospital fbr mote days prior to u: ;f;' P

-entering the studyf.-

‘Table 13.

T L) e e
CVARIABLE = . ~ - ____Pneunonia

CAge inyears . 60.95 ,,61:331J1;7,:" 55033 .
APACHE 1I score .. . 21,60 .~ 19,50 . 25.53 - 0
Hospital days prior to study 8. 835,.'”_,":2;58 Lo v';13;40.', oy

w

A(ii

1noted between infection levels in the d{stribution of endogenous B v
' risk factors (Table 14) More men were in the pneumonia infection f;% it
‘fﬂlevel than in any other 1eve1 but none of the factors were found

/l

to be . significantly different using Chi square tests

xm'Table w0 f-f*”: N T

SHBJEQIS.IE.EAQH.GBQ!E
R (n-az) (ns12) 7 (n-lS) . SO
S Negative [‘ Colonized. P ?neumonia R
1 BISK_EAQIQB'-'4 r~*%- n(e) . nCsd) . nfs)
. ‘Gender - ni1e ‘22 (sz &) - 6 (so O)j“'_,“11,(73.3)
.- female ;; 20 (47.6) j‘ (50.0) - . 4(26.7)
. Aspiration | . T o i4 (9.5) 2 16.7) - 4.(26.7)

. Coma L. 157 (35.7) 5T1.T) - '8 (53.3)

. Tubs. f..dings'. Lt 6 (16.3) v 2 (. 7,.;;f,A 1.(7. 1)“_5



fif'3 2
(iii)

-'made to the suctioning protocol An the pneumoni»rf
e

the exogenous risk facto\>\were found to be- sta ﬁi

W :

.different between infection levels, using oneway enalysie of

3 variance. "-,A‘ e

. Table 15.

RISK FACTOR :

'jBreeksain asepsis .02 e 00 ‘ 07 ,‘(T’»'

- Bronchoscopies . = = .09 S ;209. SRR §
Reintubations . - . 19 . 07 7 .00

* Accidental disconnects ~ . .53 . .46 . CL 75

., Protocol modification  * - '2.10- - L.k 3.36

. Parameters measured’ 37 .. 5,02 0 73,28

Endotracheal lidocaine ~ 3.17 - . .92 ~ - - 328

. iAerosol medications = 5.20. . 3.67°. ~  1.67

Ihe types of organisms eultured ftom each subject werei aleo B

~':_5examined of interest were subject:s who hed heavy gtowth (either ,

) ’34’» or a+ growth) of potent:ial pethogem in theip lput.un Nom of

'.the :ubjects negative for pneunonia or eoloniut:ion hed lore than _'

2+ levels of any potential pethogen. A11 colonizdd subjectl hed et

N '.f'?'least: 3+ growth of potem:ial pathogem. u that m e necuury

“,f sq*?@jf




- criterion for colonization (Table 16) Relatively fpw of the
pneumonia eubjecte demonstrated heevy pathogen gro th The low |
levele of growth/in the pneumonia group most likely resulted from .
the mesking effects of entibiotic use By Time A, et leest 87& of ?"
the pneumonia subjects were on antibiotics, a8 vere 75% of the »v

colonized group and 81% of the negative group

-Table ‘16.

v o ‘ outh by _Infectio evels e.A“
7 _nggxlou GROUE
. (N=12) fl (N—15)
S T ...~ .Colonized '~ Pneumonia
 PATHOGENS ~ =~ 'ir A . n(%) - n(s)
_ Gram negatives: Esfyerischia coli  1* (8.3) = 0(0)
: .. SefMatia marcesens - 1% ( 8.3) 0 (0)
" Hélophilus species - 3% (25.0) S 0(C0)
Nelllseria species = 1 (.8.3) ' 0 (0) .
Psqomonas Species 1* ( 8,3) - 2 (50.0) .
ci acter species 1 (8.3 0(0)
O Kleb¥e1lla species 0 (0)r. 1°(25.0) -
. Gram positives: StaphyPococcus aureus 3 (25.0)" ~1 (25.0) -
o © - Group B Streptococcus 1« 8.3)_ _ YO'(‘Q‘YI’
Totals 12/12 R 4/15

: 2

(*) - another subject had pathogen but is listed elsewhere

There was a higher percentage of heevy grem negative growth in
the colonized group then the pneumonie group (Teble 16) likely
‘due to the definition of colonization requiring et leest 3+

gtowth vherees the . pneumonie definition relied on other factors

)



Both groups demonstrated the predominance of gran negative .
;Aorganisms noted in the Icu literature regarding noeoconial

~»'

infections

| " There wvas very little difference in the heavy growth oftl
firganisms between the two suctioning groups (Table 17) _Over 20"~
hof subjects demonstrated heavy growth of potential pathogens in

‘fboth suctioning groups There was a slightly lower percentege of '

Vheavy growth with gram- negative organisms in the Trach Qare '

‘ fgroup By Time A 82% of the Gentle Flo group, end 81&‘of the

jTrach Care group were on antibiotics »f? :
: B N " , hd ‘.-qa h‘
- Table 17. | \ |
. Qj P ote ‘t a
- : ,Ac least 3+ growth At least 3+ growth of 4
.o of any pathogen - gram negative pathbgens .
SUCTION GROUP : n/zrouo (s) =5 28X
Gentle Flo group - 7/33 (21.2) - . -~:.5/7" (71;4)""
»ufTrach Care group _i’.ﬁ9/36 (ZSrQ)f . itv, - 5[9,_ ‘;(6637"‘

na -
I : S0l ) L
s

‘Two eventé‘occured during the etudy vhich could heve g

;'fpotentially influenced the etudy reeulte. One vae the use- of

.. 66

;;dispoeeble catheters in eubjectl elzigned to the Trech Cate ;roup,_‘ﬁfr:tvlef

?.,:and the other wes & ehenge by the hoepitel in the typee of treye

‘.reupplied for euctioning vith the Gentle Flo catheterl. s fih



‘Trach Care system once every 72 hours or a naximum of three times

- It was expected that each subject would have Gentle-Flo ‘f
catheters used to collect their sputum specimens, as. outlined in:

the suctloning protocol This procedure involved bresking the -

'ﬂ-per subject, although two nurses were to be present to allow one
: nurse to maintain sterile technique while: obtaining the sputum

: specimens The nurses’ vere asked to record how often they used a

-disposable catheter (Gentle Flo) for subjects in the Trach Care

. sputum specimens.

,group other than for sputum collection Disposable catheters were'
‘used . at least one to three. times for 17 (&7 2%) of the Trach Care

subjects by Time A in addition to those catheters used for the

SEoes

After approximately four months : of data collection the
hospital introduced a new sterile disposable tray system to be

sed for suctioning with the Gentle Flo catheters It was

‘desirable to test the distribution between suctioning groups of

/Chi-square analysis did not'reveal any

" was perfotmed to compare the presence or absence of the new-trays —

2 subjects in the‘study after. the intro ‘ction of-the'new‘traysl A

‘gnificantﬂdifferences

between the numbers of subjects in each suctioning group before

' and after the introduction of the new trays
The effect of changing the Gentle-Flo suctiOn trays on the the o

: level of infection was elso examined A 2 x 3 Chi-square enalysis

. r g

L 67'



by the three levels of infection No significant differences‘uere o

f‘found to indicste that ﬁhe introduction of the new trsys had’ sny

'effect on the levels of infection or the suctioning groups

A‘\ »-.'. " N - : i
tad

~Two of the major tools used in the study vere the suctioning
data checklist end the diagnostic criteria to determine the
dpresence.of nosocomial pneumonia Measures zere teken to egsessi
_the! reliability and validity of these tools
: §uction1ng Qhegklist ' |

During the data collection a series of sixty observations S

swere made of suctioning procedures being performed on s‘bjects

! Thirty suctioh episodes were observed for each ca 3

A Within 24 hours sfter the suctioning episode, the l
: checklist was examined to~ compare the nurse s recorf'v’
suction episode with the observed episode ‘ _ _
~_ It was noté‘that 50 out: of 60 times (83!)., ghe nurses did |
Qrecgrd the episode For some of the episodes not recorded a few
nurses were noted to fill in the episode on the checklist when

‘ ithey next esme on. relying on their sbilities to recell snd the
' I :

-

continued presence of the subject or checklist
-l Suction episodes were cetegorized " either *'»full' or

psrtiel" bssed on whether or not the full GIC!J suctionlng

protocol vas’ used for the episode -or if it vas lodified ﬁuring;

' the suctioning observstions, the investigstor tecorded which

- - . ) R



.

'}.

- what column the nurses recorded the episode in An intefrater

e reliabi‘lity of 82% vas obtained between the investigator and the e

/f

c ¥

nurses, excluding observations with missimg recordings All bbt 53 i

one error in recording c01'.u'.'ns occured in the Trach (:are group,

_‘4

with most due to misinterpretat.ion of 'the meaning of "full" -

i £ -
protocol Only ‘one of these nurses had not receiﬁed the

\' orientation to the study. : R
. Bﬁ' N

i RN O - S )

. . \ . -
. et : v AT
WM . . b A . - T e ) : . T e e - CERO
. - . - f

EX s Q‘

L

Unfortunately, rellability and validity estimates have not S

‘ee;)s«t:ablished .forJ most of the diagnostic criterifa in use for g

Lo
) '

physician consultants for the study, A'lthough it was - decided not

‘."\‘. ,

to use the diagnostic criteria from the Canadian Nosocomial
i T : R, .
Infection Surveiliance Study, or CNISS (Bureau of Infection )

jects were still ranked according «to J:hese

(':-. '; # o o ‘ : \',.‘
. C.on_'qro,l", '.1'9_8.2) '-the:‘ su

\

L analysis 'The two sets of iqfection levels were then used to

&
.

* calculat\ a corr.zrat_ion becrqeen the gyo diagnostic methods‘- _

0611 171,( B j ! S/

SRR to calculate the correlation between the tﬁo sets of criteria A

5y,

78 aubjecta (25 6&) diagnosed as having pneumonia at Time A using

tha atudy criteria althpugh aix of these pneunonias were alaon

A X N .

N
: !
N . H Py . N

T

- across a11 A:hree infection levelsd Were used

column the episode should be‘ 'fei:orded in This was cowpared to -

e ' RERE
Salata et 81 (1985) for the study was: edtablish’ed with the two '-*'._;""'

Lol
Spearman 8 rho of 64 was obtained (p - < 01) ‘l'here vere 21 of ‘

[

criter‘ia in additio to the diagnostic criteria used for the fina‘I» '»

e

L‘:'.,,Q';\;



"}"’:-,_-_‘subjects (39 7%) were identified as havi'ng pneumonia 'Ihe greater S

ooel

» prresent7on admissinn Using the CNISS critieria, 31 of the 78

A
age of pneumonias using the CNISS criteria may reflect an

" o rfability” to overestimate the presence of pneumonia due to the
subjectivity noted wit‘n use of the criteria.‘_ Of the 21‘ tubjects

L wlth pneumonia at 'I-'ime A. according to the study criteria. 16

%) were ranked as having pneumonia with both criteria It vasi‘ . o
_"‘f'therefore assu.med that most subjects identified as havit}g

o 'pneumonia with the study criteria likely did have pneumohia

LERU

el




- DISCUSSION

. ‘,b‘ l
Using the data mainly fro Tine A (the time with the largest'

sample), no statistically significant differences vere found in

' levels of infection o - L R '.':1"5 c ’

- greater number of pneumonias could be the result of a nop-. . SRR

sample site or the unequal distribution of cases due to

attrition There was a’ significant difference between su&t‘ioning

‘-c

o the distribution of subjects at the three levels of infection PR

between suctioning groups 'Ihere were also no significant

differences in the frequency of suctioning between the three R

Although the differences in the distribution of subjects with |

infection were not significant there was a. tendency tosard more

pneumonias in the Trach Care suctioning group’es & whole 'rhe :

representative distribution of cases, secondary to having a snall

o

l .

'”.' . P

in frequencies of @Jctioning, «vhich both occurred more frequently
in the Trach Care group It is possible 'that if the frequency of

espiretion end sﬁctioning were evenly distributedwbetween

s

- 5
suctioning groups. : that ﬁo observeble differ‘encee in the frequehoy

.

Lot

o' L I . . ”3;_ .
of pneumonie vould have exieted be‘tveen the euctioning group’s, [ LT

b

Alternatively, the increased frequency of euctioning in the Trach' L

- Care group may reflect the eaee of euctioning vith the cetheter or -

the e‘ffects of appir)et}on in thet group As ‘no eignificent . :

differences were found in the distribution of infectione between B
[ -

groups there is potentielly no. edded riek of pneunonie vith the

N

A h“:‘



L el

R S

" ",[.Ibl' .

P v “‘ﬁ' T

?'use of either catheter type or techniqpe The leck of l

.,'j"eignificem: difference in’ the frequency of euctioning betveen S e

infection ievels elso suggeste t:het euctioning my not be a

B r-'primary concern in the developnent of ICU pneunonies.

o

There vas some evidence t:hat hend contminetion or

.

"-._"’menipuletion of the endotrecheal t:ube nay play an important tolg

' ,1n the development of nosocomiel pnemnonlu 'l'he 'l‘rech Cere group";_-j_»j; -

.. (v- 8

' ;‘»subjects experienced more frequent eccidentel disconnectione

-

extrapulmonary 1n£ectione or 'hed 'y 513'8°3’ °°"‘ °°r‘ 1‘“ r.hen 8

1n t:he .group \(i,r.h pneunonie None of thele endogenou’e fectore vere

':. eilgn.ificent:ly gliffer :nt betveen the (nfect:ions-




o There were a number of problens related to research in yjjﬂf»f'
Z:iclinical aettings uhich Were encountered in thie etudy One of

il the largest problems\is obtaining a large enough aample from one ; 7";‘f; .
aarea vith which to test hypothesest Different clinical are;E:»
A'utilize different procedures and pOSe difficulties with the L

‘1inumbers of staff to beooriented to the study‘ For this reason,\:f'

tsfonly ‘one ICU was chosen for the study Although a 1arge number of % 3
z;tsubjects were entered into the study ﬁtﬁh the one. ICU the final :. ;i
“ﬁ'sample at Time A was relatfyely sma11 due to attrition The size o ; "
f the sample left byv im iB was too small for most analyses tol e _é{i. ‘i
At Time e,,there were 33 subjecte in the Gentle Flo group, and?liof:;:ie:i;
'fj336»in the Trach Care group Due to the differentf'izes of f?:rﬂ ;:f?;E“$'ji;f2?

'_hsuctioning groups, n harmonic "n of 34 was computed for the t-f'éyfohﬂ:‘;rf‘f

;“uvtests comparing Suctionins Sroups across different variables I-.‘viq=r'
S ORI D '
Af} testa comparing suctioning groups et Time A had a. power of'*13 to ST

51 if the size of the differenc between groups wes of a 8na11 tosft;
‘..‘:;.,medium magnitude ‘rhe Pttﬂi’bﬂitylof ui,,mg, . cm’ differenc ;
L ; ' % . lb' =. " . .& a.. v ) “.I . ,"
3 _'funing the 'l'ime :ésm?u ,is,_f Where,f "’on '_ftjx._igh -.-_ag.m S -

-;‘ninimun 9f “9‘ (Cohen, 197 ) ‘If th_ effect size. or. diffetence ’. h fi;ffjﬂf;

'

PR ‘&i \:l‘4 E STy

: ¢,between gtoups ia large. it cen uaualu T
;'end research would not aIways be nedded rﬁbr.thie reason it vas SR

1i"eesuned‘that the difﬁerences betueen-sucttdning groups and those | )




between levels ‘of infection were likely of e emell to nediun

magnitude, 1f there were differences With such a hish Ptobebility

: of missing a true difference:"the significant difference noted .in

etitsftioning frequency between the two suctioning gtoups wee likely

- 'of et 'ieast a mediunr '

."'or lerger. Otherwiee the

-

ed»'with euch 6. Iow power end

as high es 61 with‘a medi\.(m effect size based on. a campke

l

f 69—‘me f;ailure to detect significant differences*between

v_ lewels of infection for the two suctioning groupe nay ‘have been e

: result of either limited p"bwer, or, qt:he true ebsence'f‘ f e

difference

of failing to detect e true:'difference wu et"le{ st 7&- |



~

)hresults across units '73}'1" _u."jh, j-{,;j'\.'- f(;;;*ﬂ_

Fl

The use of a convenience aample prevents generaiizing theva
same manner as the study population The probabilities of a
aimilar composition are unlikely As atudieg are replicated using

f‘f instruments,'diagnostic critéria and a variety of

.jjpopulations, it will be easier to generalize clinical research

Rt [ R Do 4

One of the other Qifficulties in conducting clinical research

may have been the comparison of‘the‘Trach Care technique wi;' .

j=great as it vas, based on previous GICU’data. but patienti_f:ff%&
. T R
;fpopulations and trends in ICU are not conatant R

iireaults to other ICU populations unleas they are composed in the_e'l"

i is the relatively amall amount of control in the hands of the i'-l‘ni'”‘

: o fo :
: *investigator It:wouldchaVe been ideal to‘have a. group of aubjects
,1:who were not enctioned but this was not possible An alternative 1:5-':'iv

atandard catheter sterile technique in uhich only one person

[.4, “

performs the procedure This technique is utilized inksome ICU'

‘}

| 'eyetema 7-‘33

and majﬁbaximize the varianqe betveen suctioning techniques in -

> order to allow the detection of any existing differencea 'The v..«w R

4

frequent ule of diepoeable cathetera in the Trech Carbigroup waa ‘

iﬂ an'added factor*uhich may have effected the abiliﬁy to detect

diffetbnoga between the huctioning groupd by making both open

A 'v . . : ','-'.,- N . L -

-t P

"_‘ » . o . - .u . . “}

| Anothpr problem vas the number of etaff performing auctioning,..,

Thia also made control of procedurea very difficult. ICU etaff

v &
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!

'if_fgenerally have their own preferre way,of':perforn(ing :proceduru

-I g
. o" ':,,..

and’ it was observed that the unit protpco’.ll vere nothel\uys e

.Y
2

l‘.‘ -which occured N . |
The timiné of dath collection periogs may have been a.

'a

"',‘limitation of the study design es vell It: is possible, that due

_" physicians decided to begin treatment "with antibiotics, the

. '_subject could present ae "negative at Time B Thie type ”:‘f error

e would have only ot:cured between the third end fifth dayi of the

subject s data collection. : It vas: noet likely that the majority of

P

' subjects would stil.l demonetrate eone hynptone et eithet the end

' _ of Time A or the beginning of Time .B _thus ‘being claeeed u

eit;her "infected" or "colc)nized" ' ”

yoo, e

éVltim of '“Ction e

‘K.. A
’
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,7reliability of the recordings fAt leest 83t of the time the'
: ! : \

'f;ch an interreter reliability of eza-for”"

4
)

-'checklist wae completed*

.’ : ~.l.j‘ "*'-:

]

o

‘the suction’classificaﬁg

The diagnostic Zriterie used may'have provide _;iascéafate..f.
1vestimate of the number of subjects with nosocomiel pneumonia. It

;is likely that this inaccuracy would be An the form of en ;;;;;;'ésjl i
‘underestimate based on the comparison with the CNISS criteria tﬂ]f?f'

’ 'd"“"
::Larger numbers of subjects with pneumonia would heve perhaps

pdemonstrated more differences between groups but it-uas -,Vif'n"

uvpreferable to use more stringent and less subjective criteria for
‘diagnosing pneumonias The diagnostic criteria are heavily besed
: on the presence or absence of opacities compatible with pneumonia

N l B

'hon the chest x ray The value of the radiological interpretations

-wwas strengthened by the use of three radiologists, end a
_:criterion of consensus between two of the three' adiologists

o Other data vere extracted from the eubjﬁgfq. cherts such ‘s‘ft L

r-

lfthe number of eerosol medicetions given and respiratory peramete;{f3f.
wcmeeeured There may have been omissions by staff‘in recording

g-these;Variables. : f‘

g .

.lc.,e'~

If there are no, eignificant difference"in the rick of

v gt

;;reepiretory infection vith eithjr catheter{ the choice of suctien
C e N ?" .“'.
.‘hfectora are the potentiel phyeiologic benefits, efficiency and

:?‘cost-effectivonesu of particullr suctioning techniqune. A cost-.d

.



R

._'effective ess. study at University of Alberc a Bogp 1tc1s (1981;) . R
.‘._ b.between standard disposable catheters and Trach Care Catheterg
‘.l.demonsuated & 50‘ cost. “"1“8 1!\ a 24 hour period vith the use of.; I

the Trach Care catheter, without including the added coste of the*

‘trays necessary £or suct‘ioning with the standard catheters The
Trach Care catheters are also reported to be more conveniant and |
are designed for patients receiving high levels of cxygen or i
positive end expiratory pressure ‘ ‘

*Aspiration and frequency of suctioning may etill be fectors in

. the development of pneumonia as both factors occured
.;"5'significant1y more often in the suctioning group with more
, pneumonias Further, the probability‘of mieeing a significant >. b

i'-'-='dif..‘:'erem':e in thevfrequency of euctioning between the levels of

.. .'infection was high For theee reasons._it ie recommended that x

;
g

' "_further study be conducted on the role of suctioning in

";-fd-‘,'development»of nosocom&al pnmoniQs. uﬁng s larger umplm end

comparing-different types of suctioning teehniquee e

Due to the known traune created.‘byiendotrecheel suctioning,




Patients in ICU are exposed to many risks of which ICU _,'

opnosocomial pneumonia 1s only one. Through continued research into_ fll- e

. o ,
nursing and medical ptuctices we may be able to ptovide safer '

i_care for this high risk population
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