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Running the Experiment Figure 2
+ An average of 1.7 million people contract a Hospital Acquired Infection (HAI) every year. The contaminated regulator was set to 100mmHG and run in intermittent mode for 48 Rate of Wall Canister Contamination
« For ICU patients, the rate of acquiring an infection is 5 to 10 times higher than someone hours. 500ul samples were removed from the wall collection canister and the simulated
in a general ward ’ stomach at .5, 1, 2, 4, 8, 24, 32, and 48 hour time points. Each sample was plated onto 1.00E+08 4'
' Nutrient Agar Plates and incubated at 37C for 24 hours. 1.00E407 [
+ A patient with an HAI will cost an estimated $15,275 additionally and stay in the hospital Figure 1 = Looeos A A —4
for an average of 14 extra days. O // / eBrand A
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gan is associated wi ree major risk factors: Test 5 /
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* Suction regulators are a standard piece of medical 1.008+01 /
equipment in an ICU and are employed in a wide Sterile/Disposable Suction 1.00E+00
array of applications, such as naso-gastric drainage. , Tubing-hospital standard 0 10 2 30 a0 50 60
Nasal cavity suction tubing 6’ length, '/, Time (hr)
+» Naso-gastric circuits require a regulator to function on an ol ’ ID (6mm) -
g::g:?:tfl;ta?gg es’:;iznclsg'\f::]ts?;eeté?;ﬁﬁsure’ 9 «to“'r’eegﬁ't'gfled, Nasogastric Figure 2: This graph displays the progression of bacteria from the regulator to the wall
) y D collection canister (n=4).
* As the regulator cycles on and off, air is vented back into I
the canister through the flow path of the regulator. ‘ \ Figure 3
* Should thls flow path pecome contaminated, there exists [ Patient Inlet Fiffer and Rate of Patient Stomach Contamination
the potential to.spread infectious agents from the regulator “ J,/‘| Calibrated Leak Lo0Es08
back to the patient. ) | s Orfice . /\*‘} ;
* This study aims to reveal the device as a possible . ) - ‘ [ — Hospital Wall Collection
source of infection by challenging three assumptions: Diagram of an NG Circuit Mock Patient Stomach Canister with = 1008406 / Al'
containing Sterile Growth aerosolizing filter § //

1) Regulators cannot become contaminated. Media in Water Bath at § 100E+05 // A

2) A contaminated regulator cannot release contaminants back into a suction canister. approximately 37°C ;f 1.00+04 W Brand B

3) A patient cannot become infected when connected to an NG circuit with a £ // Brand C

A 1.00E+03
contaminated regulator. // “Brand D
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_ Figure 1: Simulated NG circuit for evaluating the flow of contamination from the regulator to the LooEs01 /
patient circuit. ’ /
Assumption 1 1.00E+00 m—i———f <+ - >
Regulators were obtained from 11 medical facilities. Using the BD Culture Swab _ 0 10 20 30 40 50 60

Collection System (BD Biosciences #220099), a sample was collected from the patient Time (hr)

port of the regulator. All cultures were streaked onto Tryptic Soy Agar Plates and A . 1 Figure 3: This graph shows the progression of bacteria from the canister to the patient
incubated at 37C for 24-48 hours. All plates that presented with bacterial growth were sent ssumption stomach for each tested regulator (n=4). Note that Brand A had no growth in the patient

to North American Science Associates, INC. (NAMSA) for identification. Suction regulators from 5 major manufacturers were evaluated for bacterial contamination. —
Of the 470 regulators swabbed, 173 (36%) produced growth when streaked onto TSA plates. )

Assumptions 2 and 3 : ) . [ : . o
Once regulators were identified as possessing infectious material, a simulated patient Hlpem euell aifem By @ e Party el e, s elIewuIng SIS M 'dent'f"ed' _
naso-gastric circuit was created (Figure 1). This circuit enabled the determination that a Pseudomonas aeruginosa  Staphylococcus aureus Enterococcus faecium

sterile circuit could become infected if the controlling regulator was contaminated. Bacillus cereus Staphylococcus warneri Staphylococcus lentus « Suction regulators are frequently (more than 1/3) contaminated and are a notable source and
Infecting the Regulator Aerococcus viridians Micrococcus lylae Allococcus Otitis reservoir for pathogens.

Escherichia coli ATCC 29425 was grown in Nutrient Broth Media for 5 hours. The Kytococcus sedentarius  Bacillus megaterium Bacillus circulans + In a test model, the patient stomach became infected via reflux of material from/through a
bacteria solution was diluted to 1 x 106 cfu/ml. A 0-200mmHg regulator was set to Bacillus fusiformis Bacillus subltilis Bacillus mycoides suction regulator in as little as 24 hours.
100mmHg in intermittent mode. 100ml of the E.coli solution was pulled through the Bacillus flexus Bacillus licheniformis Bacillus coagulans * At the conclusion of this trial (48 hrs.), only one brand of suction regulator showed no
regulator. After the entire 100ml of the solution was pulled through the regulator, the Bacillus thuringiensis Brevibacillus choshinensis  Paenibacillus circulans colonization in the stomach.
regulator was turned off and placed in a test stand for further use. Bacillus sporothermodurons Brevibacillus laterosporus « Contaminants in a patient’s stomach may not survive in the acidic environment. However,
Setting up the Naso-Gastric Circuit many patients on an NG circuit are given antacids, proton pump inhibitors or H, blockers to

The Naso-Gastric (NG) circuit was set up according to the diagram in Figure 1 below, control reflux. These medications can facilitate colonization by organisms within the stomach.
P g 9 9 ’ Gastric colonization may lead to respiratory or systemic infections.

Th? EEMIETITEDE [EEUIEHDr e connecte_d D 6 pisce of ste_rlle ol .tmeg' U . Assumptions 2 and 3 * In the ICU, the frequent use of NG suctioning and medications to control acid reflux presents
lefing) o ther.1 Slifelied (D it WAC port I 4115 “d, Of. 15z hOSp't?I walllcanlster. e patlent Running a contaminated regulator in a simulated NG circuit proved that it is possible for the the suction regulator as a possible vector for hospital acquired infections based on the

ppn on the canister was cgnnected with another 6 [press of sterile tubing to the portin th'e canister and ultimately the patient to become infected. In this study, 0-200mmHg intermitting frequency of contamination found and ability to transmit contaminants.

SIEN e st DL TS UEE INES coTpr!ged GIEl A I G5 o 2L I regulators, from five different manufacturers, infected the canister within the first 24 hours. All » Studies are needed to evaluate the methods and frequency of disinfection and sterilization of
a polyethylene lid. The lid was equipped with a .001” orifice with a .22um filter (Milled-GV; but one regulator was able to transmit microorganisms in as early as 30 minutes. The patient suction regulators.

#SLGV013SL) to allow a controlled amount of air into the system. The entire simulated
stomach was autoclaved prior to use to ensure sterility. The simulated stomach was then
filled with 1000ml of sterile Nutrient Broth Media (BD# 233000).

stomach became colonized at 24 hours for all brands except one.
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