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Reduang Enteral Feeding Related Aspiration Risk During the Provision of Nursing Care

Prope nutitiond suppot of hogitalized paients has often proven achallengefor
clinicians Criticaly ill patients are even more chdlenging in that they require additiond
calories, goecia diets, and aypical feeding outes. In order to preserve or return to
nomal gastrointestind fundion, enteral feedingsare preferred to paenteral methodsof
providing nutitiond support in this popubtion. Entera methodsof feeding indude
varioustypes of liquid diets indilled through tubes placed in the somach or small bowel.
If we are to meet the paientsCcal oric needs, frequent prolonge interruptions of enteral
feeding should beavoided.

There are severa bariers to providing cmngstent nutition usng an enteral
feeding device. These indudevariationsin practice paternsamong dinicians, lack of
condusveness of existing research findings and the difficulty in reliably detecting
complications One of the more common and devastating complicationsof enteral
feedingsis aspiration, ortheinhdation of gastric and contaminated oral secretionsinto
thelungs Nosocomial pneumonia, aresult of aspirating contaminaed oral and/or
orogastric secretions is the mos common type of nosocomial infection, and is estimated
to dgnificantly extend thelength of say (by as much a 16 das) and increase the cos of
care by $30,@0 o $40,000 pecase (Metheny, Chang, @ d., 2002, p150;Rello & d.,
2002, p. 2118) The human wuffering tha is assodated with necessarily prolonged
ventilator suppot is excessive.

Existing research into the prevention of aspiration ha focused on pope feeding
tube placement, tolerance of the feedingsby measuring gastric residud volumes, and the

early detection of aspiration episodes. Podtioning of the patient with the head of the bed



Redudang Entera 4

at 30D45 darees is often prescribed to decrease therisk of aspiration, however, paient-
types commonly receiving enteral feedingsare frequently placed supinefor turning,
trangport, and diagnodic testing. No dear guidance exists as to the proper procedure for
cliniciansto follow when conduding this routine nursing care. The observed practice of
turning off the enteral feeding jus prior to placing the paient supine deies logic, as the
rate of continuousfeeding rarely exceeds 80 @@ an hour(1.3 @@ per minute tha the
paient is supine). This intervention would nottake into eccounttheexisting gastric
volume of food, which represents thereal threat for aspiration.

The pumpo< of this sudy is to degermine the effectiveness of amethod of
preventing aspiration of tubefeeding duing episodic supine paiodswhile meeting the
paientsOnutritiond requirements. Existing best practices will befollowed with regards to
verifying enteral tube placement and detecting episodes of aspiration, however it is noted
tha QMany of the nursing guidines to facilitate the care of patients with enteral tubes
have not been based on airrent research, buton fituad and ophnionQ(Williams & Leslie,
2004, p. 330)

Review of the Literature

A literature search was conduded usng the terms gastric, enteral, aspiration,
pneumonia, and tubefeeding induding RUBMED via Ovid, CNHAL viaOvid, and
Google Scholar, ametasearch engine for scholarly material. Documents induded ae no
more than 10 yers old and in the English language In addition o research studies, |
induded practice reviews and mnsenaus satements as they give aclear picture of the

current state of nursing dinical practice behaviors, and frame the importance of this sudy
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in improving the practical application of nursing care of the enterally fed critically ill
paient.

In oder to redlize the bendfits that could berealized through aredudion of rates
of aspiration, we mug first undestand the gravity of the problem. Rello, & d., (2002)
described theimpact of aspiration pneimonia as causng sgnificant increases in length of
stay, cod, and number of ventilator days, butfound no dfference in mortality in ther
sample (p. 2118) In ancther study identifying aspiration pneimonia as the mgjor type of
nosocomia infection in aitically ill paients, sgnificant increases in morbidity and
mortality were noted (Esparza, Boivin, Hartshome, & Levy, 2001, p. 661) Though
mortality rates of paients with ARDS have declined snce the 1980§) Hudson &
Steinbeg (1999)describe a30D40 % mortality rate in pdients whose aspiration
pneumonia progresses to ARDS (p. 80)

The occurrence of aspiration is a source of much debate in theliterature, with
rates described from 0.8 95%of critically ill paients. Much of this variation ha been
attributed to thelack of a sandadized definition of aspiration. Recent studies indicate a
rate of 9.3D10% (Espazaet d., 2001, p. 663Rello & d., 2002, p. 2117)f criticaly ill
patients have episodes of aspiration. Rello & d. ddermined this rate usng a highly
specific and slective method oftagging tubefeedingswith the isotopetechndium such
tha daly lung £answould condusvely demongrate the rate of aspiration anongg this
vulnerable popuktion.

Significant work has been donein the area of confirming placement of feeding
tubes. While radiographs remain the gold gandad (Cirgin Hlett, 2004, p. 253)other

techniques are commonly described. These indudetheinaufflation ofar while
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ascultating ove the ssomach (Metheny, Wehrle, Wiersema, & Clark, 199B), checking the
pH of secretions(Ellett, 2004;Metheny & d., 199, p. 253) checking for the presence of
pepdn, trypsn, and/or bilirubin (Metheny & d., 2004; Metheny & d.) and visud
confirmation usng endoscopeguided placement (O'Keefe, Foody, & Gill, 2003)

In oder to prevent overexpoaure to radiation, we mugt limit radiographic
placement to initial confirmation and goisodes when nonradiographic findingsare
incondusve in the face of adverse symptoms. Traditiondly, intubaed pdients receive a
daly chest x-ray, and areful placement of the film would facilitate the confirmation of
nasogastric tubelocation withoutadditiond expoaure.

The commonly used techniqueof insufflation ofair to listen for agurgling sound
has been proven to beurnreliable and ineffective donein dgermining gastric versus
pulmonay placement (Williams & Ledlie, 2005) Smilarly, checking the gastric pH is
problematic because common medicationsand enteral feedingsare known to raise the
gastric pH to levels tha are indistinguishable from those of pulmonay secretions Use of
pH in the confirmation of new feeding tube placements is accepted if condderation is
given to thefact that 70% of gastric secretionsare apH of 0 B5, while mog respiratory
secretionsare 7 orabove(Metheny, Aud, & Ignatavicius 1998;Williams & Ledlie).
Consquently, thelower the pH of secretions the greater the likelihood hetubeisin the
stomach. Small-bore feeding wbes placed in the duodenum or jegunumcannotbereliably
placed orevaluaed this way dueto therise in pH ona secretionsenter the bowel.
Conveasely, sudioning oftracheal secretionsto reveal aspiration is unreliable unless the
gastric pH is low enoughto contrast anongg the pulmonay secretionsba condition tha

isunlikely after the patient has received continuocustubefeedingsand medications
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Bedsdetesting for pepsan, trypsn, and biirubin ae notwiddy available a this
time. Severa studies have conduded that pgpan would beussful in bedsde monitoring
for tubeplacement and aspiration deection. Thisis dueto the high slectivity and
specificity of thetest (Metheny & d., 2002;Ufberg & d., 2004, p. 151)though helack
of availability of abedsde method oftesting requires the sample to befrozen and snt to
an ousidelab. Consquently, theresults would notbeavailable in atimely fashion such
tha confirmation of placement or treatment for aspiration could beinitiated. In addition,
Ufberg, et d. dated that pepsn activity decreases over time and therefore would likely
limit the usefulness of the assay in ddecting acute aspiration gisodes. Bilirubin testing,
when available, is ussful in predicting the correct placement of a nasogastric tubein the
small bowel when thevisud bilirubin scale is used (Metheny, Snith, & Stewart, 2000)

Thefind, and nog invasive method described in the literature (short of surgical
placement) is placement of small bore feeding tubes usng an endosope (O'Keefe et d.,
2003) They describethe benefits of endoscopic placement as the visua confirmation of
prope placement, ability to visudize the uppe Gl tract to ob®rve for undiagnosd
pahology, and the decreased risk of trauma to the nasal and oral mucosa.

Bluefood mloring (Coametic BlueNo. 1) had been widdy used for many years
to oolor enteral feedings It was bdieved that observing blue coloring in putum
condusvely indicated aspiration, hhough his method ofdetection is known to have poor
specificity (McClave et d., 2005) Unfortunaely, it has been assodated with serious
adverse events, induding the death of severa paients (Lucarelli, Shirk, dulian, &
Crouger, 2004, p. 793) Its us has subsequently declined. Cher types of dyes, such &

methylene blue, have long ben outof use for smilar reasons  The frequent Smilarity of
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gastric and pumonay secretionsmade coloration of gastric fluids a particularly well
embraced way of detecting aspiration, however the benefits do notoutweigh therisks.

Though notuseful for detecting gastric placement, the use of glucose test Strips
for the detection of aspiration is common. By measuring pumonay secretionsfor the
presence of glucose, onemay sugpect tha gastric contents have entered the pulmonay
space. The difficulty tha exists with this technique relates to theimpact bloody orblood
tinged scretionshave on findings posibly resulting in false postive readingswhen
blood s present in the pulmonay tree.

Once inserted, placement of the enteral feeding tubeshould beconfirmed on a
regular basis usng acombination of the available techniques and in conjunction with
organizationd policies. Placement confirmation is usudly peformed every 8 hous, but
amore frequent assessment may berequired for restless or combaive patients to assure
thetubehas notbeen disodgeal. Frequent assessment of residud volumes mug occur
durng initiation of feedings when the rate of feedingshas increased, orwhen the paient
has gastrointestind pahology. Many ingitutionscheck residud volumes every four
hours, and nore frequently when indicated. Theliterature, however, does not suppot the
validity of checking gastric volumes to ddermineaspiration risk (McClave et d., 2005, p.
329)

Postioningis widdy described in theliterature as beng the pimary way to
decrease theincidence of aspiration. ®or ventilated paients receiving enteral feeding,
the supine postion ha been shown to bea risk factor for gastric aspiration and
pnaeumonia compared with the semirecumbent postionQ(Scolapio, 2002, p. 58)

Drakulovic, & d., (1999)found n thar study that theinddence of pnaumoniain supine
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paientsis sgnificantly highe than those cared for in asemirecumbent postion. Therate
of aspiration pneimoniain supine paients was 50% consequently, the study was
stoppe.

Current nursing ptactice guiddines reflect the above literature findingsin that
they recommend a radiograph o confirm initial placement of an enteral feeding ubeand
frequent reassessment of placement usng acombinaion of methods(insufflation, pH
bilirubin levels, and/or glucose levels). Pepsn assays look vey promising in confirming
placement and identifying acute episodes of aspiration, however the absence of areadily
available bedgde test makes this method unwieldy. Nurses must combine protective
interventionssuch as postioning & a30D45 degree angle (if not medically
contraindicated), diligent monitoring of tubefeeding placement, and assessment of risk
factors for aspiration. Examples of risk factors indudenausea, vomiting, frequent
coughing, orloss of arway reflexes. Pogtioning durng the provision of regular nursing
care mug bedore with the congderation tha it may make the patient vulnerable to
aspiration.

Despite evidence suppoting postioning interventionsto prevent aspiration, no
mention is madein the literature of the best practice to use when placing the paient
supinefor turning, rangporting, orpaforming diagnogic procedures. Patients proneto
aspiration would beat great risk duning these evolutions and drategies need to be
developeal to hdp gudethedinician when caring for ther paients.

This study will inquire as to whether there is any bendfit to aspirating gastric
contents prior to placing a paient supine and then returning the contents when the paient

is placed back in a semirecumbent postion. This techniquewill becompared to the
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inddence of aspiration doserved usng thetraditiona techniqueof turning off the feeding
immediately prior to and durng the supine episodeand therestarting dter the patientis
no longe supine

Funding for this sudy will be obtained through he NINR and/or the NIH who
have suppoted this type of research in the past. Expected expenses indudethe cos of
conduding the bedsde pH testing, pgan andysis, and the preparation and andysis of
theingruments. A cellular phonewill be purchased to provide a contact point in case of
guestionsby those collecting the daa.

Methods
Design

Hypothesis 1. Patients who have thar gastric contents withdrawn prior to being
placed supine have alower inaddence of aspiration pnasmonia than those who retain thar
gastric contents while supine

Hypothesis 2: Patients who have thar gastric contents withdrawn prior to being
placed supine have alower inddence of aspiration than the organizationsdoaumented
rates of aspiration.

This study is an experimental design uilizing aconvenience sample of 30 paients
at each of three Midwest ICU® (n=90). Patients studied will indudethose mechanically
ventilated with whom nasogastric or orogastric feeding wbes are placed to initiate
feeding. Thegastric tube placement will be confirmed by radiograph, and agastric pH
reading will beobtained and recorded. The paients will then berandomly assignal to
oneof two groups and assigned acodenumbe which will beplaced on heir bedsde

ingrument and any lab work: Onegroup will receive the experimental intervention of



Reduang Entera 11

having thar gastric contents withdrawn prior to leaving the semirecumbent postion of
30-45 dayrees and returned when they resume tha postion. The second gioup will
expeience the current practice of turning off thetubefeeding jus prior to leaving the
semirecumbent postion and restarting it once they have returned to the semirecumbent
postion.

Utilizing the best available indicators of aspiration, boh groupswill have thar
tracheal secretionstested for pgoan and pHeach moming & 0600 @l pgysin samples
will befrozen and snt to same outside laboratory). Thebedsde clinician will note the
sample collection times and record the pH on he provided form. The datawill be
collected for 3 consecutive days for each paient notinduding the day of insertion ofthe
tube Thedinicianswill beencouraged to provide typical care aside from that described
above
Data collected will be compared to previousrates of aspiration pneimonia maintained by
each respective hogital, and then combined to compare with the intervention/non
intervention gioupsfrom dl facilities.

Sdting

Three Midwest ICUG will paticipae in this experiment following the pprova of
the respective IRB® and with the unit directorsOconsent. The units have similar paient
popuktions induding pdmonay, noncardiac surgical, trauma, and medical illnesses
and ongst of 15, 18, ad 20 belsrespectively. Typica demographics tend toward the
eldely (>70 ys of age), and dl units have high mncentrationsof mechanically ventilated

and enterally fed paients a any given time.
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The gaff are amenable to research projects, and are obligated to paticipae as afundion
of thar job descriptions Noneof the units has aformal policy on he management of
tubefeedingswhen repostioning the paients, and is open to suggestionsin improving
ther procedures for caring for this paient popuktion.

Thelab pasonrel a each inditution have given their preliminary suppot for
handling the pepsan tests, and dl have thefacilities to do ® withoutadditiond cod.
Sanple

A convenience sample of 90 pdients who ae mechanically ventilated and
undego theinitial insertion of anasogastric feeding tube(NGT) will be selected to join
thestudy 30 & each facility), provided they do notmeet any of the excluson aiteria
Subjects mug be 18 orolder and beable to give informed congent. Excluson aiteria
indudecurrent or previousgastrointestind surgery (excluding dolecystectomy and
appendectomy), known gastrointestind pahology, ordiagnosd/sugpected of pnaumonia.
This nunber is selected to provide an adequae comparison of the experimental versus
control group withoutincurring excessive cods in processing lab work or creating an
excessive administrative burden for the staff. The study should take no longe than one
month based on pdient popuktionsand the size of each unt.

Patients will berandomnly assigneal to ather theintervention gioup orthe control
group by neansof a sealed envdopeprocess. Inddethe envdopewill bethedirections
for oneof the two groups In oder to blind the researchers and cliniciansfrom the
envdoped contents, the enveopes will befilled and saled, mixed up, ad then coded on
theoutside Thedinician will select an envdope once they identify an eligible candidate

and obtin informed consent. Thedinician will beadvised to write the code from the
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envdopeon heindrument once it is opened. This codewill then beused for dl sudy
doaumentation and lab work for tha paient.
Interventions

Patients in the experimental group will have ther gastric contents aspirated prior
to bang plced in asupine postion. The contents will besaved unil the paientis
replaced in asemirecumbent postion and then will bereturned. Ratientsin the
expeaimental groupwho mug remain supine for more than 15 mnutes should have therr
NGT placed to LCS unil returned to the recumbent postion, & which time the gastric
secretionsorngindly withdrawn will beretumed. Patients in the control group will
experience typical care with the exception ofthe daily pepsn and pHstudies of tracheal
secretions which the gaff will betrained in peforming. This process will occur for 3
days following theday of insertion ofthe NGT. All other care provisionsare to remain
unchanged auch tha they do notinfluence the outtome of ether group. The pumpo< of
the control group sto identify if there is truly adifference in therates of aspiration when
the gastric contents are removed prior to placing apatient supine Results of the sudy
will beprovided to each inditution for ther review and action, if indicated.
Variables

The primary variable measured in this sudy is aspiration. Theingruments used
to measure this variable are theresults of the daly pgpan immunoassay and pHtests.
The pepsn immunoassay is highly selective and gecific as described earlier in this
doaument. Thegastric pH measurement is weakly selective in that it is impacted by
medicationsand tubefeedingswhich raise the gastric pH to levels tha are similar to the

pulmonay pH. Theseconday variable tha will bedoamented is whether the paient
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had gastric fluid withdrawn ornot These two variables will be compared at the
conduson ofthedaa collection to daermineif theintervention influenced the rates of
aspiration pneumonia.

Mortality and ingrumentation ae the only sgnificant threat to interndly validity
tha is gppaent. Patients in this category may improve or expire during the course of the
study and therefore bedisenrolled. dinicians may place a patient supine without
aspirating the ssomach contents thereby impacting theinternd vdidity of the
measurement. The likelihood ofthisis reduced by the short duration ofthe daa
collection for each patient. Conduding the Sudy at three separate inditutions postively
influences externd vaidity. Thedaawill only begeneralizable to adults with
mechanical ventilation and nasogastric or orogastric tubefeedings Fndingsmay not
apply to pdients with anall-bore or j-tube feedings.

Ingtruments

Two ingruments have been developed (Appendices A and B) which are from the
experimental and control groupsrespectively. The experimental form containsabox
place the patient@ codenumber, atable with the spaces for four pH measurements, and
thethree pepsn check-off boxes to indicate they were sent. Directionsare induded for
aspirating the contents of the somach prior to repostioning the paient, and obtining and
handling the pgpsn and pH tests. A contact phore number is provided to answer any
guestionsthat may arise during the course of the sudy. The control form is identica
with the exception of excluding the directionsabout aspiration of gastric contents.
Ingead, amessagetells the saff to care for the patient as is nomally donewith the

exception of the lab work daly a 0600.
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Research Procedures/Informed Conent

Thethree inditutionshave provided initial gpproval for my study pending IRB
review and acceptance. | expect that dl three IRB@ will respond wthin 6 nonths Once
IRB approvd is obtained, | will arrange to visit each unt and meet with the manager
and/or director to explain the procedures and establish awindow of action. | will meet
with thelab director to darify the procedures for completing the pgpsn tests and arrange
for payment of the fees assodated with the pepan and gastric pH tests. | will distribute
informationd flyers at tha time, explaining boh thereason for the sudy and procedural
information. Then, | will arrange a meeting with theintensvist a each facility to initiate
thestudy. Abox with 30 eavdopes, each containing acodenumber that identifies both
thefacility and therandam paient number will beplaced & the nurses station such tha
nurses can randomy choose an envdope and initiate the indicated activities. The
envdopebox will have the cellular number for technical suppot, theindusion and
exclugon aiteria, and aletter of suppot fromtheintensvist a each respective facility.

During the course of the study, nuses will approach paients who meet the
indugon aiteria as they are identified to seek consent for enrollment in the sudy.
Patients who give undestand thear rights as aresearch subject and give informed conent
will beenrolled in the sudy and randonly assigned via the envd opeselection piocess.
They mugs beaware tha participaion is voluntary, tha they may disenroll a any time
withoutfear of repercussion, and that thar pasonal daawill notbeshared or released in
any way. They will beadvised of the anonynouscodethat they will beassigned and that

thar lab work will belabeled as such. They will befurther advised tha paticipaion in
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this study will notobligate them in any finandial way because study® funding pays for
thelab work.

This study will notexpose the patient to any panful procedures or increase any
risk factors surrounding their hedth. In fact, the experimental group nmay benefit from
decreased gastric residual volumes duiing supine postioning. Theonly intervention
patients experience involves the temporary removal and replacement of gastric
secretions Removad of gastric secretionsis commonplace in nuising piactice and, in
mog situationshas no impact on the patientsOfluid status or eectrolyte balance.  All
other healthcare interventionswill occur as if the patient is not a subject of the study.
Strengthsand Limitations

Strengths of this study includea diverse popukbtion from which the sampleis
drawn, the proven qudity of pgpsn as a specific and slective marker of pulmonay
aspiration of gastric contents, and the short duration of the sudy tha hdpsto avoid aloss
of subjects and loss of interest by the administrators of theingruments. Weaknesses of
the sudy indudethe potential loss of daa encourtered by nding the pepsan lab work to
an oussidelab, thelack of condusve daatha suppots gastric residud volumes as
contributing o aspiration, ad thereliance on individud nurses to congstently peform
theintervention in the experimental group when it may beviewed as tedious or
cumbesome. Incongstency in paforming theintervention would undemine the entire
expeiment.

Timeline
The completed proposal will be submitted to the three IRB@ by May 1%

Responses are expected within 6 months  Meetings will occur with the
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managers/directors of the ICUB in early December and indudethe distributing of flyers
explaining theinduson and excluson aiteriaas well as theam of thestudy. The
second week of January will condst of meetingswith each inditution®@intengvist. This
will sgnd the start of thestudy. The study will continueunt|l each facility enrolls 30
patients and mmpletes the daa collection piocess. It is estimated that this process will
take beween four and Sx weeks to finish. Data collected will beandyzed agang each
howital @ historical aspiration rates and then collectively compare the experimental and
control groupsfrom each facility. Fndly, expeimenta groupswill becombined and
compared with the composte control groups This daa will be prepared and piesented to
the paticipaing olganizationsand unts for review and action if indicated. The exact
date of presentation dgpendson heturn-around tme on the pgpsn samples and the

length of time to complete the study & each facility.
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Appendix A

ID No:

Experimental Group

Congratulations! You hare been slected as a subject in the experimental group.
Ensure tha the patient@® HOB is kept at 30D45 deyrees at dl times. If the paient is
lowered bdow this range please withdraw dl gastric contents unil they are returned to
the semirecumbent postion. If you ae leaving the paient supine for more than 15
minutes, please connect the NGT/OGT to low continuoussuction for the duration. It is

very important tha this procedure is followed every time the patient is placed bdow 30D

45 deyrees.
Lab dudies
Gastric pH Results Pepan Immunoassay Completed
On NGT/OGT insertion: XXXX XXX XXX X XXX XXX XX XXXX
0600: 0600:
0600: 0600:
0600: 0600:

Aside from the above activities, please paform dl other nursing interventions as you
nomally would aside from collecting the abovementioneal labs each morning. [ you
have any questionsaboutthis sudy, pkase call 5555551212 and smeone will assist

you.
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ID No: Appendix B

Control Group
Congratulations! You hare been slected as pat of the control group. Fease continue
to provideyourtypical nursing cre for this paient with the exception of adding te

following lab tests each moming for 3 days.

Gastric pH Results Pepan Immunoassay Completed

On NGT/OGT ingertion: XXXX XX XXX XXX XX XXX XXX XXX
0600: 0600:

0600: 0600:

0600: 0600:

If you have any questions aboutthis study, plkase call 5555551212 and smeonewill

assist you.



Appendix C
Timeline

Submt Completed Proposal to IRBx3
Receive Respons and arangemeetings
with Manager/Director ICUGX3
Distribute Flyers regarding Sudy
Meet with Intengvist/Project Kick Off
CondudeData Collection
Andyze Data
Submit Results to Participating Facilities

Reduang Enterd

May 1%
December 14

December 15th
Januay 15t
No later than March 14
Complete by April 15t
May 14

20
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