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Effect of continuous oral suctioning on the development of
ventilator-associated pneumonia: A pilot randomized controlled trial
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Background: Both continuous and
intermittent aspiration of subglottic
secretions by means of specially
designed endotracheal tubes
containing a separate dorsal lumen
that opens into the subglottic region
have been shown to be useful in
reducing ventilator-associated
pneumonia (VAP)._ However, the high
cost of these tubes restricts their use.

Objective: The aim of this pilot
randomized controlled trial was to test
the effect of a low- cost device (saliva
ejector) for continuous oral suctioning
(COS) on the incidence of VAP in
patients receiving mechanical
ventilation.

Hb &

s ESIHIAE TR 2
VRIS — N S s
1T AGE N SE SR,
HIE ) )R X 2 U I AR b
WIS B2 FH T AE 1 i 96
(VAP) . PR, IX4eSPER5
A PR T e TR

H 1 ARE 0 H a2 K H
S AT HE 0 X o A —
MERRA I B (HERHE 48 )
FREE OWR (JEXL465E: COS)
ﬁﬂﬁﬁ%%kw%ﬁﬁ%@é
]




WE (2)

Methods: The study was conducted in = . N . ‘
the six-bed medical-surgical ICU of a o ¥k XIS XA

hospidtal with oveL400. becrlr'ls tdhiat | 4005k R A T B AL 1 1 1=
nsiv v I N, ey
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randomized controlled trial. While both W I T e — A AT A a6
the experimental and control groups RS . BRI PN S2 LG 5 %) B
used the conventional endotracheal 4 Rl HIT Oy = 0 s £
tube, the saliva ejector was only ’%1%)1? % R iaé = Eﬂ{fF
applied to patients assigned to the Bﬁ%ﬁmﬂﬁéﬁ—‘zi?ﬂ i 21 52 56 2H
experimental group. The device was )R . R B M R N P
put between the patient” s cheek and A 45 22 8], SR JEERES]100
teeth, and then connected to 100 22K SRR IR S 2 11K

mmHg of suction for the continuous
drainage of saliva.




Results: Fourteen patients were randomized to

receive COS and 13 patients were randomized
to the control group. The two groups were
similar in demographics, reasons for
intubation, co-morbidity, and risk factors for
acquiring VAP. VAP was found in 3 patients
(23.1%; 71 episodes of VAP per 1000
ventilation days) receiving COS and in 10
patients (83.3%; 141 episodes of VAP per
1000 ventilation days) in the control group
(relative risk, 0.28; 95% confidence interval,
0.10-0.77; p = 0.003). The duration of
mechanical ventilation in the experimental
group was 3.2 days(SD1.3),while that in the
control group was 5.9 days (SD 2.8) (p=
0.009); and the length of ICU stay was 4.8
days (SD 1.6) versus 9.8 days (SD 6.3) for the
experimental and control groups, respectively

(p = 0.019).
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Conclusion:Continuous
clearance of oral secretion by
the saliva ejector may have an
Important role to play in reducing
the rate of VAP, decreasing the
duration of mechanical
ventilation, and shortening the
length of stay of patients in the
ICU.
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What Is already known about the topic?

« Ventilator-associated
pneumonia (VAP) is a
preventable secondary o Hrh AN TR R
consequence of intubation and l/‘ﬂ:%i%'l )
mechanical ventilation. One of
the promising preventive
measures is aspiration of
subglottic secretions.
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What Is already known about the topic?

 Both the continuous and

iIntermittent aspiration of o TR IAYR B A T S ]
subglottic secretions by means Sl @ﬁ?l]mﬁrﬁ’]@"
of specially designed NS RS S S T I
endotracheal tubes containing B 75 1] s B Sk VAP A
a separate dorsal lumen that F I . ARTT, 30k M 450 [ v ok

opens into the subglottic region K B LA
proved to be useful in reducing
VAP. However, the high cost of
these tubes restricts their use.
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What this paper adds

Continuous clearance of oral

secretion by the saliva ejector,

which was designed with five
holes for effective suctioning,
resulted in a significant
reduction in the rate of VAP,
duration of mechanical
ventilation, and length of ICU
stay.

The results of this pilot study
can be used as a guide in the
design and implementation of
a full-scale, definitive
randomized controlled clinical
trial (RCT).
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1. Introduction

VAP € X
VAP 5 28 5¢
VAP 55
PTG T VAP 3 X
5] HCOS




2 I\/Iet OS

saliva
ejector

suction tube
connected to
suction system

adaptor

holes
Fig. 1. Orsing Hygoformic Saliva Ejector {Adult Universal).
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2.1. Research design and setting

The device used for COS in this study o AW HICOSHIEE B & 7 Bl

was a deqtal dgvice_, the Orsing E, i‘X/l\Orsing Hygoformic[@
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originally designed for use in dental '}EZ ’ Bﬁ%ﬂmﬁﬁﬂ:?%’L%*EPﬁh

surgery for the purpose of suction. The
tube of the saliva ejector is arranged
spirally and equipped with five holes
at the inner rim of the spiral head for

suction.

This design enables the user to avoid * ﬁ&ﬁ‘ﬁéﬁzﬁﬁ'«%w}\ 55 &
placing the suction ports in direct B R R e, M
contact with the patients’ oral Ik 2Dk B 35407 L2

mucosa, thus minimizing the chances
of mucosal injury. To ensure comfort,
the device can also be adjusted to fit
cheeks of different shapes and sizes.




2.1. Research design and setting
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The saliva ejector is made from a non-

toxic and non-polluting mixture of YR 2 5 R R N s (R TR A )
polyethylene and polypropylene. To I

ensure that the material composing the
device is safe for long-term placement
in the oral cavity, a migration test was
undertaken in accordance with the
European Commission Directive

2007/72/EC and its amendment ¢ ﬁt%%%%% ’ *@}&12%%%
2007/19/EC. MELE I BT R AR, 1K
The result of the test revealed that the Eﬁ 12%3@@3@%% %ﬁé El@ o

overall migration of the material making
up the device was very low, indicating
that the device is safe for continuous

usage. L L
In this study, the saliva ejector was 24/ NI B EL S B, AR AR
changed every 24h and whenever ‘U REFR LA R EHE i .

necessary to ensure that it was
continuing to effectively drain secretions.




2.1. Research design and setting

The design of this study was a parallel-
group randomized controlled trial. While
both the experimental and control groups
used the conventional endotracheal tube,
the saliva ejector was only applied to
patients assigned to the experimental
group. The device was put between the
patient” s cheek and teeth, and then
connected to 100 mmHg of suction for
the continuous drainage of saliva. When
the patient changed position, the device
had to be adjusted to the dependent side
to ensure the effective clearance of
secretions (Fig. 2).
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Fig. 2. Diagram_of continuous oral suctioning of secretions with saliva
ejector.




2.1. Research design and setting

Before the first patient was enrolled, all = ZE%5—/ N ANBERT, ICURRH

ICU bedside nurses patrticipated in at P /bER I —IRNELS, E
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study, became familiar with the saliva %ﬂ ;/VQZQ ‘ﬂ“] %%ﬁ%ﬁ; HAR A, Jf
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ejector, and had their questions N : -
answered. After demonstration of the o MEWEHEHLE RSN ARG )G, B

application of the saliva ejector, each g BRI EEAE R ) TR,
nurse vas asked operomareun LIRS T PTG B RE.
emonstration of the procedure to -~ o g 1
' o RE|IREFCELEMHITIAIR 5E R,
ensure that they had mastered the oL T 1 . o
required _skill. An audit trail was done ey COE S 2 H .

during the study period and it was
noted that the device had been
properly applied to the subjects.
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2.1. Research design and setting

The study was conducted in the
six-bed medical-surgical ICU of a
hospital with over 400 beds that
provides comprehensive medical
services to the public.

The study was reviewed and
approved by the Ethics Committee

o ZHIFR SN T % R E
A8 B % B 2 K22 R AR,
AL L SR 1975 F1f L

of the hospital and the Human R /R 2 2 5 Ok TAC B AR E
Subjects Ethics Sub-committee of HRILE B o AT AE

the university with which the
research team was affiliated, and
was carried out in accordance with
the ethical standards set forth in
the Helsinki Declaration of 1975.
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2.2. Sample

Considering the popularity of pilot
studies, there is little discussion in the
medical literature of how to determine
appropriate sample sizes for pilot
studies. However, some articles have
raised the issue. For example, in a
discussion on pilot testing an
instrument, Treece and Treece (1982)
contended that for a project with 100
people as the sample, a pilot study
with 10 participants should be a
reasonable number.
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2.2.5ample

In the medical field, Julious (2005)
observed that for small sample
sizes there is a marked gain in
precision for each increase of 1 in
the sample size per group.
However, the gains are less
distinct after the sample size has
reached 12. He then
recommended 12 per group for
pilot studies as being an
appropriate sample size. This is
equivalent to n = 24 for a
traditional two-group study.
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«  Similar calculations were made o Bt E L Hvan Bellefr
by van Belle (2002), who also 20024FEFE Sk Iy, A i i 4t
suggested a sample size of at Y ZS /1A REA N, UK
Ieast. 12 loer. group to cor!strgct a W ANTEX . 2B
confidence interval. In this pilot R R T RA SR

- - XTI, Pl I 48E 55 SAF
randomized controlled trial, we DoT A 5] 5% U I3
anticipated recruiting a total ALI2T4, u’ﬁ AR (ELO
sample size of approximately 27 % 125 A WA

to accommodate a potential
attrition rate of 10% among the
participants.




2.3. Procedure

Patients entering the ICU were
screened for inclusion and exclusion
criteria. If a patient met the inclusion
criteria and_informed consent was
obtained, he or she would be
randomized into the experimental or
control group.

A randomization list was generated
from a computer, and treatment
allocation was concealed using
sequentially numbered opaque sealed
envelopes.

All patients hospitalized in the ICU,
aged 18 or above, and requiring
mechanical ventilation through an oro-
endotracheal tube for 48h or more
were included in the study.
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2.3. Procedure

Exclusion criteria were being
HIV positive or contraindicated to
the use of a continuous oral
suctioning device (e.g., suffering
from oral trauma or having
undergone oral surgery),

receiving immunosuppressive
therapy (including COPD patients
receiving 20.8 mg/kg/day of
prednisone equivalent),

having a blood leukocyte count of
less than 1000 cells/mm3, or
having been diagnosed with solid
or hematological tumors.
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2.3. Procedure

|dentical measures for the
prevention of nosocomial
pneumonia were applied in
both groups, e.g., no routine
change of ventilator circuit, a
closed tracheal suction system,
a semi-recumbent body
position, oral care, and hand
hygiene. Enteric nutrition
would also be started as soon
as possible, and periodic
verification of the residual
gastric volume would be
performed.

9 ZH 33 2R A I 1 di i T e
N2, B, AR H R
[RIFIR AL #,  — B
TGRS, FEMLANL, 1
BB T DA ANty
REIJHRIATION E R, IFR
7 I e R B A




2.3. Procedure

In both groups of patients,
tracheal aspirate would be
collected for culture at the time of
endotracheal intubation and
repeated when there was_any sign

of pneumonia:

two or more serial chest
radiographs with new or
progressive and persistent
infiltrate or consolidation or
cavitation or pneumatoceles;

fever >38.8°C with no other
recognized cause;
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2.3. Procedure

leukopenia (<4000 WBC/mm?) or
leukocytosis (22000 WBC/mm3);

a new onset of purulent sputum or
a change in the character of the
sputum or increased respiratory
secretions or increased suctioning
requirements;

rales or bronchial breath sounds:

and worsening gas exchange (e.g.,
O, desaturations [e.g.,
Pa02/Fi02<240], increased
oxygen requirements, or

increased ventilator demand)
(Horan et al., 2008).

3. EREEDRE (<4000WBC/mm3)

B4 iE 2 (=2000
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2.3. Procedure

The_following data were prospectively
recorded for all study patients:
demographics, the Acute Physiology
and Chronic Health Evaluation
(APACHE) Il score, the reason for
iIntubation, and co-morbidities. Several
risk factors for VAP were recorded,
such as a history of COPD, a failure to
achieve a semi-recumbent position of
30° , and the use of intravenous
sedation, a paralytic agent, stress
ulcer prophylaxis, antibiotic therapy,
and corticosteroid. In addition to the
occurrence of VAP, we assessed
secondary outcomes, including VAP-
free time, the duration of mechanical
ventilation, tracheostomy, the length of
the ICU stay, the length of the hospital
stay, and mortality in the ICU.,
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2.3. Procedure

All of the participants were screened
daily for the occurrence of VAP by ICU
physicians who were not members of
the research team.

Episodes of pneumonia diagnosed
within 48 h of ventilation were not
considered to be associated with the
ventilator. Screening for VAP was
maintained until the first episode of
VAP, or 48 h after weaning from the
ventilator or death.

In the event of _unsuccessful weaning,
which was taken to mean that
ventilator support was needed again
less than 48 h after extubation,
patients were kept in the study. After
extubation, all patients would be
followed up for the occurrence of
pneumonia after 48 h.
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2.3. Procedure

 The diagnostic criteria of VAP« VAPRIZ Wi kR vE£EHOranZ: A 1)

in this study were adapted TP T T, (2008
from Horan et al. (2008). é;ﬁp T

« Owing to safety and feasibility, .
instead of obtaining bronchial 2 TR AT, ’Eﬂeﬁﬁﬂ

- : SR E BAAR Y SOE 43 W

secretions using a
bronchoscope and a protected %ﬁz{xé)ﬁpjﬁﬁr BRIRAR ﬁﬁm
specimen brush, tracheal AR E W B IE I bRAS, &
aspirate was collected as a SEZ W 2% B A
specimen for establishing the (Chawla, 2008) .
microbiological diagnosis of N _
pneumonia (Chawla, 2008). (;’(E{;ﬁ;}iﬁ

« The criteria were as follows: 1 AR Mj

(i) Radiological (ii) AERAAEME (I, 11D

(ii) Sign and symptom (I, 1D (ii1) SER=RA

(iif) Laboratory




2.4. Data analysis

Quantitative variables were reported
as the mean standard deviation, and
were compared using the T test.

Qualitative variables were reported as
percentages, and were compared
using the chi-square test or the
Fisher’ s exact test as appropriate.

The probability of remaining free of
VAP was calculated using the Kaplan—
Meier method, and a comparison
between the two groups was
performed with the log-rank test. For
statistical analyses, the Statistical
Package for the Social Sciences
(SPSS) version 18.0 for Windows was
used throughout this study.
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3. Results

During the study period, 197 patients
were admitted to the ICU. Forty
patients met the criteria for inclusion in
the study. Of the 40 eligible patients,
15 were excluded from the study
because 4 of them had hematological
tumors, 2 were on immunosuppressive
therapy, and 7 declined to participate.
A total of 27 patients were enrolled
into the study. Among them, 14 were
randomly assigned to the
experimental group and 13 to the
control group. Of these, 2 were lost to
follow-up because they had received
mechanical ventilation for less than 48
h (Fig. 3).
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Assessed for eligibility (n=197)

Excluded (n=170)

— Did not meet inclusion criteria (n=163)
Declined to participate (n=7)

Randomized (n=27)

l

Allocated to continuous oral suctioning (n=14)
Received allocated intervention (n=14)

Lost to follow-up (n=1)
Patient received mechanical ventilation for less

than 48 hrs

Analyzed (n=13)

l

Allocated to usual care (n=13)
Received usual care (n=13)

Lost to follow-up (n=1)
Patient received mechanical ventilation for less

than 48 hrs

Analyzed (n=12)

Fig. 3. Flow of participants through trial.




3. Results
 There were no significant o WA RIWAEEHE RN
differences between the groups ZENy, IR, AR R
with respect to demographics, VAPHIfGRG R =35 7 (R 1D

reasons for intubation, co-morbidity,

and risk factors for VAP (Table 1). . KBS ISR (52%) &

« Thirteen patients (52%) developed HVAP: SEISZH =424 (23.1%
VAP: three (23.1%; 71 episodes of 1000 S KA TIRVAP) , 1
VAP per 1000 ventilation days) in SRR ZH 1045 (83. 3%, 4£1000
the experimental group and 10 ANBERAG141RVAP)  CHI%}
(83.3%; 141 episodes of VAP per K, 0.28: 95% A= X ] A
1000 ventilation days) in the control 0. 10-0. 77, P=0.003) .

group (relative risk, 0.28; 95%
confidence interval, 0.10-0.77; p =
0.003).
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Table

Demographics and characteristics of patients

Experimental Control group @
group (N=13) (N=12)
Mean (SD) Mean (SD)
Age (year), 70.3.(14.3), 79.4(12.5), 0.104
APACHE Il score, 21.5(7.3), 23.0(6.4) 0.601
Experimental Control p.value
group group
N (%) N (%)
Gender
Male 7.(53.8%) 7.(53.8%) 0.821
Female 6.(46.2%), 5(41.7%)
Reason for intubation
Acute respiratory failure, 7.(53.8%) 7.(53.8%) 0.821
Shock. 2.(15.4%), 0.(0%) 0.157
Cardiac failure, 2(15.4%), 2(16.7%), 0.930
Neurological disease, 2(15.4%), 1(8.3%) 0.588
Miscellaneous 0.(0%), 2(16.7%) 0.125
Co-morbidity
COPD 3.(23.1%), 5(41.7%) 0.319
Cardiovascular disease. 7.(53.8%) 4(33.3%), 0.302
Chronic renal disease. 5(38.5%) 2(16.7%), 0225
Diabetes mellitus. 6.(46.2%), 5(41.7%) 0.821
Risk factors
o Coma 9 (69.2%), 9(75.0%), 0.748
Sedation, 5(38.5%) 6.(50.0%) 0.561
Paralytic agent, 1(7.7%), 2(16.7%), 0490
Stress ulcer prophylaxis, 12.(92.3%), 10(83.3%). 0.490
Enteric feeding 9 (69.2%), 5(41.7%) 0.165
Head of bed less than 30" 1(7.7%), 0.(0%), 0.327
Antibiotics, 12.(92.3%), 12.(100%) 0.327
Corticosteroid, 0.(0%), 1.(8.3%), 0.288
Urgent intubation, 8 (61.5%), 7.(58.3%) 0.870
Multiple intubation 4 (30.8%), 4(33.3%) 0.891
Reintubation 0.{0%) 1.(8.3%), 0.288
Nebulization, 8 (61.5%) 9 (75%), 0.471




3. Results

A Kaplan—Meier analysis confirmed a
significantly lower incidence of VAP in
the experimental group than in the

control group (p = 0.018) (Fig. 4).

The duration of mechanical ventilation in
the experimental group was 3.2 days
(SD 1.3), while that in the control group
was 5.9 days (SD 2.8)(p = 0.009);

and the length of ICU stay was 4.8 days
(SD 1.6) versus 9.8 days (SD 6.3) for
the experimental and control groups,
respectively (p = 0.019) (Table 2).

No significant differences were identified
between the two groups in terms of
tracheostomy, length of hospital stay, or

mortality.
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3. Results

The microorganisms that
caused VAP in this study are
shown in Table 2. In this trial,
13 patients acquired VAP.

From the microbiological
analysis, it was evident that 8
of these episodes were
monomicrobial, whereas the
others were polymicrobial
episodes.

The 5 polymicrobial VAP
cases occurred exclusively in
the control group.
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Fig. 4. Probability of remaining ventilator-associated pneumonia (VAP) free.
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Table 2
Clinical outcome and microorganisms causing ventilator-associated pneumonia (VAP).

Clinical outcome, Experimental group (Nx.13) ontrol group (N=12) p.value
(%),or mean (SD) %), or mean (SD)

Acquired VAP, 3.(23.1%) 10 (83.3%) 0.003
Duration of mechanical ventilation (day) 3.2(SD.1.3), 5.9(SD 2.8) 0.009
of ICU stay (day), 4.8 (SD 1.6) 9.8 (SD 6.3). 0.019
Length of hospital stay (day), 9.8 (SD 3.7). 21.8 (SD 25.0), 0.126
Tracheostomy 0 (0%), 2 (16.7%) 0.125
Mortality 1.(7.7%) 4 (33.3%) 0.109
Microorganisms_causing VAP Experimental group TN =13) ontrol group (N=12 p.value
N (%) N (%)
VAP
Monomicrobial VAP 3 (100%), 5.(50%), 0.118
Polymicrobial VAP 0 (0%), 5.(50%)
Gram—pesitive-badilli
S. aures, 1(33.3%) 5.(50%) 0.612
S. pneumonia, 1.(33.3%) 1.(10%), 0.326
Gram negative bacilli
Pseudomonas, aeruginosa 0 (0%), 2 (20%), 0.400
Stenotrophomonas maltophilia, 0 (0%), 1.(10%) 0.569
Escherichia_coli 0 (0%), 2 (20%) 0.400
Klebsilella supp.. 1.(33.3%), 2 (20%) 0.631

Candida albicans. 0 (0%), 2 (20%), 0.400




4. Discussion

In the ICU, nosocomial pneumonia is
the most common infection, and
there is a 6-20-fold increase in the
rate of nosocomial pneumonia for
patients who are mechanically
ventilated (Celis et al., 1988; Chastre
and Fagon, 2002; Torres et al., 1990).

The incidence of VAP varies from 7%
to 70% in different studies (Alp and
Voss, 2006; Safdar et al., 2005).

In this pilot study, although the nurses
adhered to the measures for
preventing VAP, such as hand hygiene,
avoiding routine changes of ventilator
circuits, and maintaining the patients’
semi-recumbent position, VAP still
occurred in 13 out of 25 (52%) patients.

—

(EICU, BrBiiiAe 1M 5% /2 dn
JLIIEGS, FEHUUE HmA
LEAN AL I N B 2% 751620
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7%%170% ,

FEIXARIG TS, BEARP
X FFINPT VAP S, anF 4,
B G DAL LA IR AL ]
YA Fr R IR, (HAZITSY
[r12541 B vk 2 A7 1341 (52
%) KAVAP,
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4. Discussion

The relatively_high incidence of
VAP in our pilot study might have
been due to an overall increase in
the need to make multiple
attempts at intubation in the
experimental and control groups.
It has not been possible to
determine if this was a significant
risk factor in this pilot study.

A larger sample and a thorough
statistical analysis are needed for
us to fully understand the
independent effect that each of
the risk factors has on the
development of VAP.

I FT VAP A3 AN B s )
A HESE H A S g0 2 R0 A
7 B2 AT o« (AR IS
WHoE, —ERAEM X2
I TE VAN IPS

X T N ORI REARN— A
ST, TA1A 8
a3 1 R RS PRI 28 VAP
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4. Discussion

Oropharyngeal colonization plays an e
important role in the pathogenesis

of VAP. Johanson et al. (1969)
reported an association between
oropharyngeal colonization and the
risk of developing VAP. A

subsequent study confirmed that
oropharyngeal colonization is a risk
factor for VAP (Bonten et al., 2001). ,

In intubated patients, bacteria-laden
nasal and oral secretions were
collected above the endotracheal
tube cuff and below the glottis. VAP
developed when this subglottic
secretion traveled down to the lower
respiratory tract if leakage occurred
around the cuff.

1 RS S # TR LE VAP I R R H L
S EEEWEH . Johanson
EN1969EHR T T — AN AR
%€ FH VAP I A2 1 AH I S B IR 35
b J5 RS E S, 1 RS S Al
JEVAPIIE B R 2=

SEEETRA, SRR
I A E R EARE R
Beuf f LA T] M. i
cuf P RAIS, FI1 iy
W 1) T BIIA R PR GE IR 5
VAPHI R A .




A

4. Discussion

- Studies on the use of an o WKL, M cuff B —
endotracheal tube with a dorsal AN RS S EEETT T
lumen above the cuff for IS, VAP 90 22 0] DLy /b
removing subglottic secretions 509 .
found that the incidence of VAP
could be decreased by 50%

(Kollef et al., 1999; Mahul et al.,
1.99.2, VaII_es e.t aI., 1995). . %'[é’fuﬂﬁ, Eﬁtﬁﬁ%VAP EI‘JQQ%‘QE

« Similarly, in this study the IR TR (23.3%) w4

incidence of VAP in the
experimental group (23.3%) was
60% less than the control group
(83.3%).

(83.3%) {k60% .




4. Discussion

 This preliminary result . 5%%3{%%]\@}%?@@
supports further research on ﬂ?ﬁ5/\}L ) e 3 HE HE RS R4t
the continuous clearance of S O s 4w . 13Xk n] ﬁ{g%~/\
oral secretions by the saliva BTN, R AT N
ejector, which was designed Yy, FERVAPHY 75\%177@

with five holes for effective
suctioning.This might have
contributed to a substantial
decrease in the collection of
subglottic secretions and,
hence, in a reduction in the
rate of VAP.




4. Discussion

A saliva ejector costs US$0.06. In
terms of resource impact, the
proposed intervention in this study
might be a good alternative to
continuous subglottic suction in
preventing VAP in the ICU._A formal
costing study is warranted to explore
the question of whether improvements
in cost might be realized if patient
outcomes are improved and the length
of stay is reduced. The findings could
be particularly useful in developing
countries with limited resources, where
the prevalence of nosocomial
infections is generally higher (Alp et
al., 2011).

— AN MEHE H 23 O AR 2 A
0.063 G, FEBTYRITIHI, ANHF
GY A BT A SO it T RE S
— MR L PRARRFEL S ) P
ST VAP . 1F AP A AL 5L,
T BRI In) B T N T 2
15 = A B H o2 b A
e LT oR, WREEAE K EY
KB PR, B P IRy i
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4. Discussion

Mechanical ventilation and additional
days in the ICU require more
resources and cause an increase in
healthcare expenses. A longer
duration of mechanical ventilation also
exposes patients to a greater risk of
morbidity and mortality (Jimenez et al.,
1998; Cook et al., 1998). For instance,
Ely et al. (1999) found a relationship
between ventilation duration and
mortality. They noted that patients who
were ventilated for 1-7 days had a
mortality rate of 33%, and that a
subsequent increase in ventilator days
increased the mortality rate.

HUBE S AN E A 1 A TCU R
PHEZ R, SEET
PIBE N I TR UAE < ib &
A5 R RO AL T ) XU
B filhn, Ely219994F A3l
AT ) AT 2 2 (A R 9 ZR o
A TR, AlbES1-TREH
FET-% K33%, b Gl
PRI SORE WAL T 2R
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4. Discussion

In this pilot study, significant
decreases in the duration of
mechanical ventilation and length
of ICU stay were found in the
experimental group. The duration
of the patients” mechanical
ventilation and the length of their
ICU stay decreased from 5.9 (SD
2.8) to 3.2 (SD 1.3) days, and
from 9.8 (SD 6.3) to 4.8 (SD 1.6)
days, respectively. COS appears
to have been effective in

preventing VAP, hence resulting in

a significant reduction in the
duration of mechanical ventilation
and length of ICU stay.

FEATGT R I, SERHAENL
I S R I (B R TCUAR: B i
BIETE N PN IR $ ik i)
FR SR [a) AT TCURS ) R BRI
FESr IG5, 9K (SD 2.8) F
3.2k (SD 1.3) , 9.8KZ
(SD 6.3) 4.8k (SD 1.6) &
COSABLT- O A &7 11 VAP,
I, 0 DM U R AR TR R
AETCURY JA]
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4. Discussion

Although only those participants
who had received mechanical
ventilation for more than 48 h
were included in the analysis, and
the groups did not differ in
demographics, reasons for
intubation, co-morbidity, and risk
factors for VAP (Table 1), we
could not exclude the possibility
that VAP was reduced because of
earlier extubation in the
experimental group. In addition,
before being discharged from the
ICU, the patients were extubated
and all of them were followed up
for the occurrence of pneumonia
after 48 h.

{204 T B sz AU = s A

A8/ N, HAEN

g8k, $6E R AL FERTR I

FVAPIF GRS N 22 ¥ B 2 o7
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4. Discussion

Therefore, it was likely that the

reduction in the length of the
ICU stay was attributable to
COS. The differences in the
length of the hospital stay,
tracheostomy, and mortality
between the experimental and
control groups do not appear
to be statistically significant.
Taking into consideration the
small sample size in this pilot
study, these results should be
interpreted with caution.

Rltk, B ] RE T COS4a% 4
ICURITR] o AEFEI R KEYIIT
DL IET R 2 (B ZE 5, S
HANN A A St ==
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4. Discussion

« Hoem (2008) contended * Hoem (2008) i\J, &Gitl*45
that indicators of statistical PRI SN AZ RS, A I
signicance should be used A . i, AEARER /DL
flexibly rather than e, HRPIPHAS I ¥E X,
mechanically.For example, 16T R A3 1 p (B ELO. 05 FE
much higher p-values may N, ATREEH G E X

be expected to indicate
statistical significance in
very small data sets, while
for large studies p-values
much smaller than 0.05
may be needed to indicate
important features in the
data.
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4.1. Limitations

The findings of this research
should be considered in light of its
limitations.

First, recruiting participants who
are receiving mechanical
ventilatory support for clinical
study poses particular challenges
(Chlan et al., 2009). Our results
are limited by the small size of our
sample. Further studies with larger
samples are warranted to evaluate
whether COS can decrease the
incidence of VAP.

Second, our findings represent the
practices of only one hospital. We
do not know if these practices are
followed at other sites. A multisite
study would be necessary to
determine whether these findings
also occur at other sites.

AT &5 A H R B

G, IR S F
] RVZROIS N OE S IE P 527
FiPklk (ChlanZs, 2009) . &
TR 9T 455 G 4% FRAl T R FEAS B¢

/PR T ﬁﬁﬁimﬁﬁ
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4.2. Implications for future research

« Although there was a positive o HART-PIREAERT, [HAESLE
trend toward the use of the FRERMEAEFICOS, X R,
intervention, it would be
unwise to advocate the use of
CQOS in practice.

« Instead, the results of this pilot o N
study can be used as a guide FH I, IXIRIEA 5T 45 Hnl LA

i i A AN B IBENL
in the design and fEN " JPi
implementation of a full-scale, ﬁ%‘ﬁ”ﬁ’fﬁ% (RCT) [ v AN
definitive randomized S it 45 R o

controlled clinical trial (RCT).
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4.2.1. Sample size calculation

One reason to conduct a pilot
study is to provide information for
use in calculating the sample size
of a subsequent main study (Arain
et al., 2010). This seems
especially sensible in situations
where no data are available from
previous studies to inform this
process. Preliminary data
collected from the current study
were used to estimate the sample
size requirements for the definitive
RCT on COS. The expected event
rates in the control group and
treatment group were 83.3% and
23.1%, respectively.

AT ST He A — AN JR A
SEPEULAERE 5 1 ST
FEA®E (ArainZg, 2010) . iX
RLP- TR B S oL,

METTH ST T X AN LR

XFT-COSH] A F s it e 42 v M H
HI A FAIRCT BB 57 RAG T FE A
oK o AETIHAVAP K A2 R AE X
HEZH RS2 BG2H 4350 S 83. 3 %6 Al
23.1%.
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4.2.1. Sample size calculation

« In a power analysis, the sample o TEBN NI HTH, WEAIREA

size for each group was estima.ted HATE 10, X530, 8 power
at 10 to reach a power of 0.8 with 0. 0511 B, G-
a 0.05 significance level, using G- H ~ 2>
power. Based on this calculation, pogel;:;'i%li fﬁigf ’ i_léﬁ
the pilot study has already met Y] ZL A TER o IO, L e
sample size requirements for ZIK%%E&EE ﬁkﬁﬁ’ ﬁf_\%%@a
hypothesis testing. However, E)I FUIRTT E@@fr{ﬁﬁ Hb??fﬁ”
variance estimates obtained from SEVER AR R ZE . RNV ER
pilot studies can be subject to KGRI NEEA, VEIT RCR ]
substantial sampling errors. BES AL B S 7 (Sim and
Treatment effects may be under- Lewis, 2012 :LeonZ%, 2011) .

or overestimated because of the
imprecision inherent in data from
small samples (Sim and Lewis,
2012; Leon et al., 2011).




4.2.1. Sample size calculation

Therefore if not used cautiously, the . W, WEAEEAH, A

:ﬁisslljétzdo; ngLOt stu_dles can potentially RS I 48 BLAG 1] G5 B RE Ak

ple size or power NP e
calculations (Kraemer et al., 2006). NI (Kraemer 4,
Alternatively, it is common in practice 2006) . B, HOLAIRTESE
to determine a required sample size by 03 DL AR 50 1 B e DL
an estimate based on data from P B e
previous similar trials. In determining REPTiHd E’Jﬁf—Zliji/J;;Val les=y
sample size requirements for the (1995) KTHRFELmE ] PR 5]
definitive RCT, VAP data from a HIIH 5T B VAP R 4% FH T4k 11 A
previous study on the continuous RCT T EL A EA R . LEAHT
aspiration of subglottic secretions e \ e ‘s
conducted by Valles et al. (1995) It T FEARRIAS T L
were used for the estimation. The $jfa IEJ E[/‘J o

sample and data collection
methodology were nearly identical to
those in this study.




4.2.1. Sample size calculation

Previous data showed that the VAP o DIRTHIEIE B, VAP KRAE#

:ates in the control group at)nd Y’EXﬂLﬁﬁéﬂﬂsﬂigﬁéﬂﬁj\%Uyﬂ%. 5
reatment group were 32.5% and o il 05 LTk
18.4%, respectively. Based on the oAI18. 4% . T 7~ H R
conditional assumption of a type 1 4140, 05F180 % 1, FE2H.
error ?f O..05 and a pc)iowerlgft?Oi/cZ;he PR T 2 14910, T
sample size required would be per W5 520 10% [l AR,
group. We anticipate recruiting a total Y -
SFEASE L3314

sample size of approximately 331 to
accommodate a potential attrition rate
of 10% among the participants.




4.2.2. Adjudication of VAP

Careful adjudication of VAP can reduce
random errors, and consistent decision-
making requires strict criteria. In this
open-label pilot study, the diagnostic
criteria of VAP were standardized and
agreed upon by all of the ICU physicians,
who were not members of the research
team.After training, they screened all of
the participants in both the experimental
and control groups daily for the
occurrence of VAP. Disagreement
between adjudicators would be resolved
through discussion and consensus
decision-making. Because these
adjudications were made by physicians
who were aware of the patients’
treatment assignments, they were
reviewed by the research team to ensure
consistency and completeness.

VETHZ VAP AT DAY/ D B LR 22,
I — B0 R TR T B A TR B A
FEIXANFE AR, B
AERIFFT /NPT R 53 1 B 1R TCU
e A 45— WL IR VAP )12 Wb
HEHEAT T hniEfL . BR)l4s WG,
WA BRI IE T S 55 A
S 20 FIGE IR 2 B R A VAP
PP 53 2 TRIAE 43 055 P 20 3k 1+
WA R Tk . ik de |
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4.2.2. Adjudication of VAP

To further enhance the diagnostic
accuracy of VAP, endotracheal
aspirate was collected for culture not
only at the time of intubation, but also
repeated for any participant with a
clinical suspicion of VAP.

The diagnostic value of endotracheal
aspirate was confirmed in a recent
randomized trial conducted by the
Canadian Critical Care Trials Group
(2006) that involved 740 patients in 28
ICUs in Canada and the United States.
They compared a diagnosis of VAP
based on endotracheal aspirate culture
with a diagnosis based on
bronchoalveolar lavage culture and
found no difference in clinical
outcomes.

Syt — e EVAPIS W VR 22,
AMUAEE N WEE S RS )
FR:FE, i HIGIK EAA LA VAP
Mtz HE e T EE,

S NG YR W E B
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4.2.2. Adjudication of VAP

Owing to budgetary constraints, we
were unable to use adjudication
committees to conduct_a blinded
assessment of outcomes in this pilot
study.

The time-consuming nature of
adjudication and the associated
manpower costs in using this more
stringent adjudication process would
have diverted research funds from
study infrastructure, data acquisition,
or analysis.

However, for a definitive RCT, a
blinded assessment to ensure the
rigorous adjudication of clinical
outcomes is definitely an important
Issue to consider.
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4.2.3. Training, safety, and regulatory issues

» Before commencing the study, the o W FUEZ R, WFIT /NN
research team gave all nursing staff in T AT 2 B\ A ZE ] 15 ) M

the ICU training on how to apply the

+4 o
saliva ejector and provide continuous FEH g, PROEFRER R 1 R
oral suctioning. i 71850
e o et e * RIS LTI,

\ L / P A II'—‘
and use of the device. Given the uaﬁ{%u%ﬁg H f@)ﬁﬂﬂ ‘ /_?
novelty of the intervention, the training B TR 85I AT
provided an opportunity to develop HERf [i%[l;[: i, %1 T
consistent practices to confirm the ﬂ 75 NG Il TESK
competencies and skills required for

gation to be conducted with PN o
accuracy and precision. This is critical, % | @ﬁmﬂlﬁﬁ/\m EE/\A%
especially if multiple sites and Z IS .

investigators are engaged in the study.




4.2.3. Training, safety, and regulatory issues

The intervention itself was well
received by nurses and patients,
and the pilot study evolved quite
well. All of the patients completed
the intervention, and no adverse
event was associated with COS.

The saliva ejector was tolerated
well, and no safety concerns were
identified. Although the saliva
ejector has been approved for use
in dental surgery for suctioning, its
application for the prevention of
VAP is considered off-label.
Currently, COS is an
investigational intervention.
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5. Conclusion

The incidence of VAP is high in
mechanically ventilated patients. VAP
brings an increase in morbidity and
mortality, lengthens hospital stays, and
raises healthcare costs. Preventing
VAP is always preferable to treating it.

COS may have an important role to
play in reducing the rate of VAP,
decreasing the duration of mechanical
ventilation, and shortening the length
of stay of patients in the ICU. The
results of this pilot study warrant a full-
scale RCT to ensure that the effects
are real and that the intervention will
have long-term benefits.

Much work is needed to establish its
efficacy as a non-invasive intervention
in the prevention of VAP.

VAP 1) 5 993 2R AE N Ul I = 5
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