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* Minimize the pooling of secretions above the endotracheal tube cutf.

ndotracheal tubes with subgloflic secretfion drainage ports for patients likely to

reater than 48 or 72 hours of intubation (Sirong recommendation).

ine, 2016: “A semi-
o a 0° to 10° supine
as. No adequate evidence is

s','
d the comparison of alternative

available to

semi-recumbent positions / / venous thromboembolism, were under-
reported.”
[ * Maintain ventilator circuits and change them only if visibly soiled or malfunctioning.
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2,370 hospitalized patients
745 not ventilated
891 ventilated for less than 48 hours
: - Group 1
734 ventilated patients ——t : .
{
11 tracheostomies
352 intubations with conventional tube -
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with suctioning without suctioning | | T 1 | | |
0 5 10 15 20 25 30 35
Time (days)
) 1 early tracheostomy _"1 early trache ostomy Group 1
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h
. . . . . ; Figure 2. Cumulative rates of patients remaining free of ventilator-associated pneumonia (VAP) in group 1 with
_170 patients ‘”C'Ude?’ In the 182_ patients included II‘I_ subglottic suctioning and control group (group 2) using the Kaplan-Meier method. HR = hazard ratio.
intent to treat analysis the intent to treat analysis

Figure 1. Flow chart of patients admitted to the ICUs between January 2012 and March 2013.




TABLE 3. Primary and Secondary Outcomes

Outcomes

Patients developing any kind of infection after intubation with TIET, n (%)
Respiratory infection at any time, n (%)

Early pneumonia (< 48hr), n (%)

Ventilator-associated pneumonia during TIET, n (%)

Pneumonia after TIET withdrawal, n (%)

Patients with ventilator-associated condition, n (%)

Patients with infection-related ventilator-associated complication, n (%)
Duration of antibiotic treatment (d), median (IQR)

Antibiotic days during ICU stay (%)

Antibiotic days during TIET ventilation (%)

ICU length of stay, median (IOR)

ICU mortality, n (%)

Hospital length of stay (d), median (IOR)

Hospital mortality, n (%)

Standardized mortality ratio

TIET = teleflex ISIS endotracheal tube, IQR = interquartile range.

Damas, Crit Care Med 2015; 43:22-30

Group 1

Group 2

Experimental
(n=170)

54 (34.9)
35 (22.4)
8 (6.3

15(8.8)
14(72)
37 (22.0)
14 (8.2)
7 (3-14)
61.6
68.3
11(7-21)
63 (37.1)
47 (21-148)
78 (45.9)
0.85

Control
(n=182)

63 (39.0)
52 (32.7)
8 (56.0)
32 (176)

14 (75)

41(22.9)

21(11.5)
8 (6-13)

685

75.7

12 (7-19)

74 (40.9)

49 (19-96)

93 (51.1)
0.99

0.57
0.08
1.00
0.016
1.00
0.84
0.37
0.45
< 0.0001
0.001
0.71
0.46
0.61
0.33
0.23







1 article
identifed from
reference list

510 records
identified
through
database

Control Risk Ratio Risk Ratio

1

373 records
screened after
duplicates
removed

21 studies
assessed for
eligibility

352 records
excluded based
on title or
abstract

—eeeeee

4 studies were
excluded:

One for use of
oral suctioning

One for use of
inspiratory
pause manuever

Two for lack of

control group

17 studies
included in
quantitative
synthesis
(meta-analysis)

Study or Subgroup

searching SSD

Events

Total Events Total

Weight M-H, Random, 95% CI

Year

M-H, Random, 95% CI

—

Mahul 1992
Valles 1995
Kollef 1999

Bo 2000
Smulders 2002
Girou 2004
LiuS 2006

Liu Q 2006
Lorente 2007
Zheng 2008
Yang 2008
Bouza 2008
Lacherade 2010
Tao 2014
Damas 2014
Koker 2014
Gopal 2015

Total (95% CI)
Total events

S
14
8

8
3
5
3

14
11

S
12
13
25
52
15

5
13

219

70 21 75
95 25 95
160 15 183
35 15 33
75 12 75

8 6 10
48 10 50
41 30 45
140 31 140
30 16 31
48 20 43
345 19 369
169 42 164
102 34 47
170 32 182
23 10 28
120 25 120

1679 1690
363

3.8%
5.5%
2.8%
3.7%
1.3%
3.5%
1.3%
8.5%
4.6%
4.6%
5.6%
4.0%
9.6%
28.3%
5.7%
2.3%
5.0%

100.0%

0.46 [0.23, 0.93)
0.56[0.21, 1.01)
0.61[0.27, 1.40)
0.50 [0.25, 1.03)
0.25 [0.07, 0.85)
1.04 [0.50, 2.18]
0.31[0.09, 1.07)
0.51[0.32, 0.82]
0.35 [0.19, 0.68)
0.58[0.31, 1.11)
0.54 [0.20, 0.97)
0.73 [0.37, 1.46)
0.58 [0.37, 0.90]
0.70 [0.54, 0.91)
0.50 [0.28, 0.89)
0.61[0.24, 1.53)
0.52 [0.28, 0.97)

0.58 [0.51, 0.67]

Heterogeneity. Tau? = 0.00; Chi? = 12.12, df = 16 (P = 0.74); P = 0%
Test for overall effect: Z = 7.71 (P < 0.00001)
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Figure 1. Preferred Reporting ltems for Systematic Reviews and Meta-

Analyses study flowchart.

Caroff, Crit Care Med 2016; 44:830-840

Figure 2. Ventilator-associated pneumonia in patients with subglottic secretion drainage (SSD) versus controls. M—=H = Mantel-Haenszel.
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SsSD
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Control
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Mean Difference
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Kollef 1999
Smulders 2002
Lius 2006
Lorente 2007
Zheng 2008
Bouza 2008
Lacherade 2010
Damas 2014

Total (95% CI)

Heterogeneity, Tau? =
Test for overall effect: Z = 1.37 (P = 0.17)
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10.5 15.91
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160
75
48

140

345

169

170

1107
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5.1
5.4
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3.8
14
9.79
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182

1163

29.1%
9.5%
1.0%
1.8%

50.8%
3.3%
4.5%

-0.40 [-1.30, 0.50]
-1.30[-2.88, 0.28]
0.00 [-4.83, 4.83]
-0.60 [-4.24, 3.04]
0.10 [-0.58, 0.78]
0.10 [-2.57, 2.77]
0.84 [-1.44, 3.12]

100.0% -0.16 [-0.64, 0.33)
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Heterogeneity. Tau? = 0.00; Chi® = 3.68, df = 6 (P = 0.72); I = 0%

Test for overall effect: Z = 0.64 (P = 0.52) 4 -2 0 2 4
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Abbreviations:
SSD, subglottic secretion drainage; M-H, Mantel-Haenszel; Cl, confidence interval; IV, inverse variance; SD, standard deviation

Figure 3. Duration of mechanical ventilation in patients with subglottic secretion drainage (SSD) versus controls. A, All studies with available mean and sp
for duration of mechanical ventilation. One study (Zheng et al [36]) is an outlier relative to all other studies and leads to high heterogeneity on meta-analysis
(P =679%). B, Findings on meta-analysis after excluding Zheng et al (36) (P = 0%). M—H = Mantel-Haenszel, IV = inverse variance.

Caroff, Crit Care Med 2016; 44:830-840




ICU Length-of-Stay
55D

A Study or Subgroup  Mean [days] 5D [days] Total

Control
Mean [days] SD [days]

Mean Difference
Weight 1V, Random, 95% CI [days]

Year

Mean Difference
IV, Random, 95% CI [days)

Kollef 1989 3.7 4.6 160
Smuldlers 2002 9.2 7.4 75
Lorente 2007 14.1 17.81 140
Bouza 2008 56 10.7 345
Zheng 2008 9.3 2.9 30
Lacherade 2010 15.9 14.4 169
Damas 2014 16.2 1252 170

Total (95% CD 1089
Heterogereity: Tau? = 1.92; Chi? = 16.62, df = 6 (P =
Test for overall effect: Z = 1.49 (P = 0.14)

SSD
Study or Subgroup  Mean [days] SD [days] Total

3.2 4.5
12.3 3.6
15.5 19.93

6.5 14.2
12.3 5.7
15.7 20.4

15.7¢ 12,15

0.01); I = 64%

Control
Mean [days] SD [days)

22.5% 0.50 [-0.47, 1.47]
17.3% -2.00 [-4.86, -1.14]

6.9% -1.40 [-5.84, 2.04)
17.4% -0.90 [-2.74, 0.94)
15.0% -3.00 [-5.26, -0.74]

8.6% 0.20 [-2.60, 4.00]
12.3% 0.44 [-2.35, 3.23]

100.0% -1.04 [-2.40, 0.33]

Mean Difference
Weight 1V, Random, 95% CI [days)
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IV, Random, 95% CI [days)
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Kollef 1999 37 4.6 160
Lorente 2007 14.1 17.81 140
Bouza 2008 5.6 10.7 345
Lacherade 2010 15.9 144 169
Damas 2014 16.2 1352 170

Total (95% CI) 984

Test for overall effect; £ = 0.41 (P = 0.68)

3.2 4.5
155 19.93
6.5 14.2
157 20.4
15.76 1315

Heterogeneity. Tau? = 0.00; Chi® = 2.27, df = 4 (P = 0.69); F = 0%
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Hospital Length-of-Stay
SSD
Study or Subgroup  Mean [days] SD [days] Total

Control
Mean [days] SD [days)

Mean Difference
1V, Random, 95% CI [days]

Mean Difference

Kollef 1999 11 11.2 160
Stulders 2002 26.8 233 75
Lius 2006 30 i1 48
Bouza 2008 14 254 345
Damas 2014 34.92 3256 170

Total (95% CI) 798

Test for overall effect: 2 = 0.60 (P = 0.55)

12.4 14.2
283 282
32 19
13.7 17.4
33.27 26.36

Heterogeneity: Tau? = 0.00; ChiZ = 1.26, df = 4 (P = 0.87); I’ = 0%

-1.40 [-4.09, 1.29]
-150[-9.78, 6.78]
-2.00[-12.23, 8.23]
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-0.57 [-2.44, 1.30]

IV, Random, 95% CI [days)
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Figure 4. Length of stay in patients with subglottic secretion drainage (SSD) versus controls. A, All studies with available mean and so for intensive care
length of stay. Two studies (Smulders et al [12] and Zheng et al [36]) have very small sps in the control and treatment arms, respectively, that lead to high

heterogeneity on meta-analysis (7 = 649%). B, Findings on meta-analysis after excluding these two studies (F = 0%). IV = inverse variance.

Caroff, Crit Care Med 2016; 44:830-840




SsD Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Mahul 1832 17 70 16 75 3.0% 1.14 [0.62, 2.07] 1992 E—
Valles 1995 39 a5 35 ) 8.3% 1.11[0.78, 1.59] 1995 R
Kollef 1999 & 160 8 183 1.0% 0.86 [0.20, 2.42] 1999
Smulders 2002 12 75 10 75 1.8% 1.20[0.55, 2.61] 2002
Liu Q 2006 18 41 13 45 2.2% 152 [0.86, 2.70] 2006
Lius 2006 5 43 11 50 1.1% 0.47 [0.18, 1.26] 2006
Lorente 2007 26 140 32 140 5.0% 0.81[051, 1.29] 2007
Yang 2008 32 48 29 43 12.8% 0.99[0.74, 1.32] 2008
Zheng 2008 8 20 12 21 1.9% 0.69[0.33, 1.44] 2008
Bouza 2008 24 345 35 3269 5.3% 1.04 [0.66, 1.63] 2008
Lacherade 2010 80 169 84 164 22 3% 092074, 1.15) 2010
Tao 2014 48 102 29 47 11.4% 0.76 [0.56, 1.03] 2014
Damas 2014 78 170 93 182 22.7% 0.90[0.72, 1.11) 2014
Gopal 2015 2 120 1 120 0.2% 2.00[0.18, 21.76) 2015

Total (95% CI) 1613 1619 100.0% 0.93 [0.84, 1.03])

Total events 405 408 ﬂ

Heterogeneity. Tau? = 0.00; Chi? = 9.99, df = 13 (P = 0.69); I! = 0% e’z l:’=5 I i' %
Test for overall effect: Z = 1.21 (P = 0.19) ’ .

Favors SSD Favors Control

Figure 5. Mortality rates in patients with subglottic secretion drainage (SSD) versus controls. All studies that provided mortality data regardless of mor-
tality time point were included. Analyses restricted to studies that reported ICU mortality and hospital mortality, respectively, are reported in the text.
M—H = Mantel-Haenszel.

Caroff, Crit Care Med 2016; 44:830-840
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Continuous

Method Wall Suction or General Suction

Traditional Approaches
Intermittent

Wall Suction or General Suction

Manual

Syringe

Automated Approach
Intermittent

Specialized Suction Device

-20 mmHg (may be too low to
aspirate viscous secretion and
increased above recommended
guidelines)

Pressure

-150 mmHg (high frequency
aspiration —virtually continuous
at a much higher pressure)

-580 to -720 mmHg
(nearly 4-5 times higher
than recommended)

Taillored by patient,
-50to -150 mmHg

Accuracy of Pressure Delivered Mot reliable

Mot reliable

Always Higher than
recommended Guidelines

Accurate/reliable

Frequency Continuously, 24/7

Aspirating virtually continuously
with short pauses (16 seconds),
2447

Hourly (often less regularly)

Tailored by patient, Aspiration
for 10 - 20 seconds and pause for
5 -20 minutes, 24,7

Daily Aspirations Mon-Stop Aspiration

1,440 - 3 600 aspirations daily

24 aspirations daily

24 -144 aspirations daily

Noise Level Highly Maisy

Highly Maisy

Mone

Quiet

Staff Time (per bed per day) 10 minutes

10 minutes

120 minutes

10 minutes

| | Volume of Secretions 10- 30 ml

10- 30 ml

30 ml

100- 500 m|

FDA Cleared MNo

Mo

MNo

Yes

Specifically Designed for S5D No

Mo

Mo

Yes

Potential for Cross Contamination

Minimized

Cozean J, Benefits of automated intermittent subglottic secretion drainage. Respiratory Therapy 2015;10:4:27-28
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Determination of the amount of Negative Pressure that is generated by

Syringe using various size Syringes (Bench Test)

Various size syringes 2, 5, 10 and 20 ml syringes were utilized to measure the amount of Negative
Pressure that each syringe generates. A calibrated pressure sensor was used to measure the amount of
negative pressure in mmHg. For each syringe the test was repeated 3 times and the results are tabulated
in the following table. The photo below demonstrates how the syringe is connected via a tube to the
pressure measuring device.

This bench test’, clearly demonstrates that the larger the syringe. the higher the negative pressure it
generates. The most common size syringe used in hospitals for removal of secretion from respiratory
airway 1s 10 ml syringe. As it 1s shown in the table below, all size syringes generate negative pressure in
excess of the -770 mbar or -578mmHg which 1s quite high and four (4) times the AARC recommended
MAXIMUM pressure range of -200 mbar or -150 mmHg. The results of this bench test are in line with
other published test and data demonstrating the fact that syringes do generate higher suction pressure.””

Test to measure peak vacuum pressure of syringes with different volumes
Vacuum / Pressure [mmHg]

s [ e |
-578

Volume of Syringe




A Single-center, Randomized Controlled Study Comparing the Efficacy of the Simex Automated
Intermittent Subglottic Aspiration System in the Prevention of Ventilator-associated Pneumonia and
Ventilator-associated Events in Long-term, Tracheostomized, Mechanically-ventilated Patients

Jermy Gentile, BSRT, BSHA, MBA, MPH, EdD{c), RT, RRT |
DHA, MA, RT, BRT-NPS, RPFT, RPSGT, CCT, AE-C, FACHE

Alphonso Quinones,

Introd uction

Director, Cardiopulmonary Services |

Ventilator-acquirsd presumaonia (VAP) contirues to be a significant causs of morbidity and mortality, increased hospital stays, increasad antibiotic
use, and mcreased costs. WAP is the most commen and preventable nosooomial infection among mechanically wentilated patients {Dawis, K., 2006
Research suggests that subglottic suctioning decreases incidence of VAP; preventing asparation of contamanated seoretions into the sterile lower
airarays. High mortality rates amang VAP patients are primarily dus io patisnts’ comorhidities and ths vindence of the colonizing bacterium. The
SIMEX, Autcmated Intzrmittent Subglottic Aspiration System has been uilized in Europs, in over 1000 patiants, with axosliont dinical cutcomes.

Thi= Randomized Contral Trial (RCT]L the first of its typs in the world, measursd the sffects of the SIMEX Automated Intermittent Subglottic Aspiration
System in a long-term, $0-bed wentilator unit. Working in conjunction with a S-step VAP protocol, the SIMEX Subglottic Aspiration System yielded

significant positive clinical cutcomes.

Importance of VAP Prevention

= WAP mdes am important in long ferm ventlator
units due 1o £5% increase in Mmooty mies
[lorehim, BH., ot al, 2001}

= WAP is meponsible for incrmased morbidity mies,
decremssd ressnus, ncressaed duration on
mechanical ventiizbion, and treatment costs thet
oy mwoeed 40,000 (Guter], G, 2013).

RCT Method ology

= 25 patients rendomired 1o trsatment —
Group A, devios groug] See Fgure 1.

+ 15 patients - {designaisd Group B, non-devios
carerl groug).

= BCT wess 4 months in dunstion.

+ dmount of espirmie moorded doly

+ Pories: Blusline subglotfic imcheostomy tube —with
donsal lumen —wes used for subgiotic sooess.

» Most efiective settings wsesd in the sl wes suction
pressun -150 mmiHg /12-second suction
dumstion 1 0-minute suction internols.

Clinical Problems Associated
with Tracheaostomy Tubeas

+ [Due in tmchecsiomy tubs plscement, nomnal sy
defense mechanisme are compromised.

+ [ baciena are introduced inlo the nomally serds
IDwer mirneyy — coloniration and infection begin.

» Trcheostomy tubes disnupt the muoooilinng
esoakior and impair the cough refec

* Trcheostomy tubes con cause injury o the
trechienl fmsue.

Redefining Trachaal Cuff
Prassures

= The tmchsostomy ouff is used o sonl aineey o
provide positie pressuns mechanical ventiation.

* The cuff can provide a platiom for seortions o
pool end evventunly lnok aound the o
= Most Resspirmtory Thempists s cuf pressues
o “minimally cochuded volume™ — bobween
20-26 om0,

= Our messarch found that “minimaly oocuded
volums" pressures am oo low 1o prevent sakege of
contaminaied secretions.

= Wiz found that ouff pressues of 30 om0
[+~ & amHp0) are ideal for lsak prevention. Resuks
wre simiier io [Chendmsskharn, A ot ol, 2013,

» furraps ouf pressims in RCT wees 28-33 amH0
withowe adverss racheal wall damage or patient
discormion.

Reszpiratory Care Protocol

* Onoo pdmised, Fi:’puﬁwﬂ'u’q:m changes
trexchestormy fube o subgiotic werson,

* Patient is connocied to SIMEX Automated
Iriermmittent Subginttic Aspirmtion System.

= Active humidification is discontinued and swilched
i Hant and Moisture Exchanger HUME)

= Medication nebulrens ere discontinued and switch
1o MDis.

Eastchester Rehabilitation & Healthcare Center, Bronx, NY
| Associate Professor of Alied Healthcare Science, Molloy College, Rockville Centre, NY

= VP Protoool alows diferntistion between

* fpu'jcmis.:d'ni:mdh:-:h:wrﬂ:hrwi:amzpirs
& fempermtuns within 48 hours, patient is worked

up for a possble VAP - considersd a commurnity-
arguired VAF.

= E-step VAP progrern inisisted: {1) hasd of bed 30
45 degrees; [2) DVT prophylads: (3) protan pumg
inhibitor; {) chiorheadine 0. 12% oml ine; and &)
Benchmarks Prior to Introduction
of SIMEX Automated System and
Mew VAP Protocol

* Prior to use of SIMEX subginitic devioes WAF min
evemged 1626% —with VAP projoool in placs.

* Trensiers 1o hospitnl with VAF swemped 6056

= Mortality rates for terslemed patierss svemged 50%.
Hﬁpmwhmpﬂbmtﬂg'mdubgb-:
ports dxshit — veny labor nkensve.

* fyerage manunl suction wolime with 20oc syringe -
3040 iy

* Surtion pressums with 20oc syringe wee
d-mgem.:b_,lhgﬂ:"ﬂ]rrrl-lg] potentialy cousing

racheal tese
. Eﬂfcdmapphlmslmﬂwmsuumprmm.
* Moway D crsure madmal espimtion of sibglattic
volume.

FRIGURE1

SMEX Auromated Intormitlant Susgiotic Azpirion Eysiom - sotup on a patent in fadiky

Motice: no macsmation
or soiled clothing

AGURE 2
Eubgiomic Trachanshomy fuss oonnacted to iha SIMEY Aspiration System.

with subgiottic secretions collecied In the aspiration containar.

AGURE3

Dyptimal Suction Sattings on tha SIMEX Astomated Intermittant Subglottic Aspiraion Device

~ 150 mmbg - 12 second darabon - 10 minule Wanvas

Caf Preszures Subgiotiic Secrdon Youme
18- 25 omHeD £ - 120 mifday
25 - 30 omHD 130 - 250 midday
30— 35 omHyD 50 - 420 midcy

EASTCHESTER

Randomized Controlled
Trial Results

= Initinl subglottio secretion volumes mnged bebween
B0-120miiday. See Figume 3.

= Afer “redefining” “minimal oocluded volume” — oolected
subglattic volunes mnged between 1302820 midday.
This indicated leskage of subglattic secmtions at lower
trachecstormy cuff preessumes. Ses Fgure 3

» Tmcheostomy subgio®ic suction port design and posiion
play 2nimportant ole in eficdency and efedtivensess of
subglottic suctioning.
* Macemtbion of Sssue sumounding the sloma decroesed
signiicantly resulting in less sciled clothing and need for
trequent tmcheosiomy tis danges. See Figue 2

= Conclusion of RCT - 26 patients on SIMEX devios Group
A rguited in VAP rale of 3% versus VAP mie of 33% in 15
patismnt oontml Group B.

= Post ACT Statistics — 40 patients on SMEX devios - past
B manths March — October, 2015 - 2 confrmead WP -
1 treeted in-howse — 1 requined trenster to hospital and
returned within 7 days.

= Mo rnortalby with VAP

* Hespimtony thempists report SIMEX devios simple to
program, mantzn, and monion

Conclusion

The SIMEX Autocmated Intermittant
Subglottic Aspiration System, working in
mignificantly decreased the incidence of
VAP in our venblator unit. Thess results

ane important considering the 5% WP
maortality rate. We hawe saved significamt
facility and keep patients in
beds - increasing revenue. We have also
decreased the 30-day transfer rates back to
feeder hospitals, impeowing our relationships
while Improving patient care. Lasty, we hawe
decreased time on mechanical ventilation
and improved quality of Hs.

Poster Presanted ot 2016 CHEST Anmwad Meeting,
Lios Angeles, Califormia
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Table 1. Automated Subglottic Aspiration System Patients

Coronary artery bypass OP. Morganella morgagnii 100 ml mucopurulent Delirium

Cerebeller infarction (fecal smell) Dysphagia

Valve replacement. CHF. Diabetes | E.coli. Morganella morgagnii. 150-250 mucopurulent Delirium
Stenotrophomonas Dysphagia

55 day post esophagectomy for 400 ml Gastric regurgitation

cancer. COPD watery

Coronary artery bypass OP with 150 ml mucopurulent. 1400 ml Dysphagia
aortic valve replacement. Acute total collected within a few days Depression
persistent renal failure. Severe

critical iliness polyneuropathy.

Slow recovery due to axonal type

83 29 days post emergency
coronary artery bypass OP.
Severe critical illness
polyneuropathy

75

250-350 ml mucopurulent

48 hours post intubation for Stenotrophomonas maltohilia 50 ml mucopurulent. 600 ml total | Dysphagia

AECOPD collected within a few days Anxiety disorder

Intubated for pneumonia. MS for 400-600 ml watery Dysphagia

20 years

AECOPD Enterobacter. 50-100 ml Delirium
Serratia Mucoid, hemorrhagic secretions Dysphagia

AECOPD. ICU weakness. E.coli. Pseudomonas. Klebsiella. 500-1000 ml watery Severe dysphagia
CIP. Multi resistant against 3-4 major
CIM. antibiotic classes.

92 days post ARDS, following Enterococcus resistant to 4 major De-cannulated but later died not
spondylodiscitis with sepsis and antibiotic classes wanting further treatment
fibrotic lung

37 days post pneumonia. Sepsis. 50-100 ml mucopurulent Delirium
Multiple organ failure. Severe Dysphagia
weakness

Valve replacement for Multi-resistant Klebsiella and E. 50 ml Delirium

endocarditis. ICU acquired coli Mucoid, hemorrhagic secretions
weakness

AECOPD. Extreme weakness Very resistant MRSA and 50-150 ml mucopurulent Dysphagia
Enterococcus

123 days post pulmonary Klebsiella in sputum on
embolism. Slightly obese non-invasive ventilation

67 26 days intubated for pneumonia | Klebsiella 500 ml Dysphagia
and AECOPD oxytoca watery Delirium

Wolf, Respiratory Therapy 2016; 11:28-33




Exqmple of watery seci

(/}D Wolf, Respiratory Therapy 2016; 11:28-33



“Automated intermittent supglottic suctioning...ofters d lower

rate ot VAP than manual and other me'r'mocJ:, less

Therapy 2016; 11:28-33




