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New England Spinal Cord Injury Toolkit: In Theory and In Practice
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Objective
The New England Spinal Cord Injury Toolkit 
(NESCIT) provides succinct, relevant and up-to-date 
educational information for care providers who may 
not have current expertise in treating people with a 
spinal cord injury (SCI).

Design
NESCIT consists of information on topics that a multi-
disciplinary group of SCI professionals deemed to be 
very useful for people with SCI after discharge from 
acute rehabilitation as well as for clinicians treating 
SCI. These include: patient/family/caregiver education; 
autonomic dysreflexia; skin care; bladder management; 
bowel management; sexual health and fertility; and 
spasticity. The development of NESCIT was focused 
on providing resources to give pertinent and clinically 
useful information regarding each topic and its standard 
of care to help educate the care provider – or individual 
with SCI depending on the resource- easily, effectively 
and efficiently. NESCIT was disseminated to multiple 
health care professionals and people with an SCI in many 
settings.

Participants/Methods
NESCIT has been distributed to care providers in various formats, including in person, online and in paper 
format. It has been presented to clinical staff from rehabilitation facilities, skilled nursing facilities, home health 
care agencies and personal caregivers working with people with SCI, as well as to people with an SCI. These 
presentations and the inclusion of the Toolkit link in professional online newsletters and websites has exponentially 
increased page views and downloads.

Results
NESCIT is available online for free, public use. Education implementation of 
the Toolkit prompted inquiries from care providers and people with SCI for 
the NESCIT clinical support team, focusing on obtaining guidance regarding 
their specific needs. Comments received from recent surveys include, 
“Excellent presentation!”, “Fabulous education”, and requests for additional 
topics to be covered.

Future Plans  
Currently, we are tracking inquiries, gathering website statistics, and survey 
results. This information and data will be used for the process and content 
improvement of NESCIT. Topics related to TBI, pain, orthosis use, aging 
with an SCI, psychosocial adjustment, resources and the rehabilitation 
process have been suggested by NESCIT users.

Conclusion  
NESCIT along with one-on-one support from the clinical support team 
provides an easy to access and relevant education tool for care providers 
along the continuum of care for people with SCI.

Support  
This project was funded as a National Institute on Disability and Rehabilitation Research Grant 
#H133N110019, #H133N120002, and the National Institute on Disability, Independent Living and 
Rehabilitation Research Administration for Community Living Grant #90SI5013

 

1 Gaylord Hospital; 2 Hospital for Special Care; 3 New England Regional Spinal Cord Injury Center: 
Boston University School of Public Health; 4 Hartford Hospital
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Antimicrobial Stewardship Program at Gaylord Hospital
Maureen Sullivan, Pharm, D., msullivan@gaylord.org, (203) 294-3203 
Gaylord Hospital, Wallingford, Connecticut

OVERVIEW
Gaylord Hospital instituted an antibiotic 
stewardship program in 2011.  The stewardship 
program demonstrates a collaboration between 
our Infectious Disease consultant, an Infectious 
Disease-trained pharmacist, the Infection 
Prevention Department and our Medical Staff. 
It was unusual at that time for an LTCH to 
implement such a program, but we had good 
reasons.

►

►METHOD
A prospective audit is done daily by the Infectious 
Disease pharmacist on all patients receiving IV 
and certain oral antibiotics throughout the hospital. 
Medical Staff are then contacted regarding 
antibiotic selection when a change in antibiotic is 
considered beneficial.

GOAL #1
Our first goal was to prevent the development of 
antibiotic resistance in the LTCH setting. 

GOAL #1  METHOD
To accomplish our first goal of preventing antibiotic 
resistance, we encourage switching from a broad 
spectrum antibiotic to a narrow spectrum one 
whenever possible and supported by specific 
cultures or literature for empirical therapy. This is 
communicated to the physician in real time via hospital 
pagers. By limiting their use, we are decreasing 
exposure to the antibiotic and thereby lessening the 
potential for development of resistance.

GOAL #2
The second goal was to lower the incidence of 
antibiotic -associated diarrhea caused by Clostridium 
difficile (CDAD). 

GOAL #2  METHOD
To address the second goal of lowering the incidence 
of CDAD, we focus on antibiotic selection for treating 
common infections. Certain antibiotics are associated 
with a higher incidence of causing C. difficile infection 
such as the fluoroquinolones, clindamycin, and broad 
spectrum spectrum penicillins, cephalosorins, and 
carbapenems. When a fluoroquinolone is being used 
to treat a UTI, and the organism involved is sensitive 
to another antibiotic, we suggest a switch to the drug 
with a low incidence of causing CDAD. 

GOAL #3
The third goal involved patient safety and aimed to 
improve patient outcomes. It included drug selection 
and appropriate dosing and monitoring of antibiotics to 
prevent drug toxicities and the occurrence of adverse 
drug events. 

GOAL #3  METHOD
The third goal involves patient safety and outcomes, 
so we look at microbiology reports and drug selection, 
appropriate dosing for the type of infection, duration of 
therapy, adjustments for renal function, drug toxicity, 
and monitoring for adverse events.

GOAL #4
The fourth goal was to reduce cost which has 
proven essential in our present health care 
environment.

GOAL #4  METHOD
The fourth goal regarding cost reduction is calculated 
by tabulating the interventions that were successfully 
made and resulted in a change or discontinuation of 
an antibiotic regimen that is less expensive than the 
original antibiotic regimen.

RESULTS and LESSONS LEARNED
The prospective antibiotic audit strategy has been successful because 
it results in an immediate change in antibiotic prescribing and, in time, 
leads to an improvement in antibiotic selection and use by affecting 
prescribing habits. Demonstrating the program’s success with objective 
evidence is a little more difficult, however.  To do so, we looked at 
cost savings, C. difficile incidence and the stability of our antibiogram 
resistance rates. 

Table 1 shows that our cost savings have been significant. The actual 
dollar savings decreases each year for couple of reasons. First, the 
stewardship program keeps moving the Medical Staff toward using 
narrow spectrum antibiotics that are usually less expensive. In time, this 
becomes habit and more thought is given to selecting an antibiotic for a 
therapeutically specific reason. Therefore, the successful program will 
see a decrease in the number of interventions and cost savings over 
time. 
 
The second reason for an increase in cost savings overall, but a 
decrease by this program, is the use of generic (less expensive) 
antibiotics which can be made the preferred choice in certain situations. 
We have also been very pleased with physician “buy in” and compliance 
at our hospital. 

Further evidence of the success of this program can be seen in the 
declining number of Clostridium difficile infections at Gaylord from 2012 to 
2016.  There were 33 infections in 2012, 36 in 2013, 34 in 2014, and only 
13 in 2015.  Although there is an overall downward trajectory, the number 
increased to 23 in 2016. This increase was felt to be secondary to 
patients with C. difficile infection which were undiagnosed prior to transfer 
to our facility. We have recently developed guidelines for the treatment 
of new and recurrent C. difficile infection, along with an early screening 
and testing program which we hope will be effective in differentiating 
incidence from prevalence. 

 

► Table 1.  Cost saving and therapeutic intervention data from 2011 to 2016  

“Cost saving antibiotic changes” 
refers to switching from the antibiotic 
regimen that the patient was initially 
prescribed to a less expensive 
antibiotic that has equal or better 
efficacy. 

“Therapeutic interventions” 
involve switching from a broad 
spectrum to a narrower spectrum 
antibiotic, switching from a 
quinolone antibiotic to another 
class, decreasing duration of 
antibiotic therapy, vancomycin 
and aminoglycoside dosing and 
monitoring, appropriate dosing 
based on renal function and type of 
infection, and appropriated antibiotic 
selection with the aim of prevention 
of antimicrobial resistance and 
lessening the incidence of C difficile.  

Cost savings per year

2016

2015

2014

2013

2012

2011

$50,162

$88,550

$97,081

$102,250

$89,070

$121,025

# of cost saving 
antibiotic changes

2016

2015

2014

2013

2012

2011

178

241

263

311

391

374

Compliance by 
physicians

2011 2012 2013 2014 2015 2016

88%

85%

78%

86%
85%

86%

Compliance by 
physicians

2011 2012 2013 2014 2015 2016

91%

88%
87%

86%

89%

86%

# of therapeutic 
interventions

2016

2015

2014

2013

2012

2011

506

606

522

919

969

942

Lastly, as an indicator of antimicrobial resistance patterns 
in our hospital, we compared the antimicrobial susceptible 
profiles which are produced by our clinical microbiology 
lab each year. Our susceptibilities have remained fairly 
stable over the last few years, which is encouraging, since 
antimicrobial resistance has been increasing at an alarming 
rate in hospitals in this country and world-wide. Susceptibility 
of our anti-pseudomonal drugs- ceftazidime, cefepime, 
and ciprofloxacin has actually increased. For example, the 
susceptibility of Pseudomonas aeruginosa for ciprofloxacin, 
cefepime, and ceftazidime was only 41%, 53% and 65%, 
respectively, in 2011 and increased to 56%, 80%, and 80%, 
respectively, in 2016. Tracking susceptibility of MRSA isolates 
is a future goal of ours. 
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Use of Heated High Flow Humidity with Ventilator and Tracheostomy Weaning
Lorraine Cullen, MS, RRT
Gaylord Hospital, Wallingford, Connecticut

DESCRIPTION of the PROGRAM or PROCESS

In late 2012 Gaylord Hospital Respiratory Therapy 
department leadership reviewed the percentage of ventilator 
patients who successfully weaned from the ventilator and 
the number of tracheostomy patient who were successfully 
decannulated. We noted that the tracheostomy population, 
whether on the ventilator or off, struggled with thick 
secretions, mucus plugs and difficulty maintaining a patent 
airway. This translated to longer days on the ventilator. The 
hospital also had a ventilator associated pneumonia (VAP) 
rate that the department wanted to decrease. Department 
leadership decided that in addition to heated humidity on our 
ventilators, heated high flow humidity would be the standard 
of care for all ventilator weaning and tracheostomy patients. 

UNIQUENESS

When Gaylord began this process change in 2012, most 
LTACHS provided humidity for tracheostomy patients in the 
form of a cool mist. This system delivered a cold mist that did 
not achieve deposition beyond the upper portion of the trachea. 
The system was cost effective, costing approximately $10.00 or 
less per patient. Some facilities also used HME (heat moisture 
exchanger) devices. HMEs are also cost effective with an 
average cost of $2.50. We decided to purchase the Vapotherm 
precision flow unit, which cost approximately $4000.00 in 
2012/2013. Between 2012 and 2014 we purchased 31 units, 
in addition to the 3 we owned. Our total cost for this equipment 
was approximately $124,000. We felt we could potentially 
decrease ventilator days, ventilator associated pneumonias 
and issues with airway clearance and mucus plugging by using 
heated high flow humidity. This would translate to cost savings 
and improve care for our patient population.

LESSONS  LEARNED
Our hospital learned significant lessons from this process 
change. We realized cost savings in our decreased metrics. We 
saw positive results in terms of our increased decannulation 
rates.We also realized the use of heated high flow humidity on 
ventilator weaning patients not only provided oxygenation and 
better humidification, but the ability to increase flow improved 
patients ability to tolerate a ventilator wean. This translated to 
better wean rates for our ventilator population. Our ventilator 
wean rate was 67% in FY ‘12.  In FY ‘15 the rate was at 73%

Gaylord became the first Vapotherm Center of Excellence for 
Heated and High Flow Humidity in 2014. We have shared our 
results with other LTACHS in the hope of changing practice for 
ventilator weaning and tracheostomy patient care. We hope to 
influence best practice in the LTACH environment to improve 
patient outcomes and quality of life. 
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Total annual cost for 
average of 65 patients

FY ‘15 $1,365,000

FY ‘14 $1,274,000

FY ‘13 $1,365,000

FY ‘12 $1,729,000

Ventilator Days

FY’12 FY’14FY’13 FY’15

19 1415 15
% Decrease from FY’12

FY’12 FY’13 FY’14 FY’15

NA
21% 21%26%

$394,000

Approximate average 
annual cost savings

Cost ( $1,400/day )

FY ‘15 $21,000

FY ‘14 $19,600

FY ‘13 $21,000

FY ‘12 $26,600

FY’12 FY’13 FY’14 FY’15

4.1
(per 1000 vent days)

2.0
(per 1000 vent days)

1.0
(per 1000 vent days)

0
(per 1000 vent days)

VAPS / Ventilator Associated Events

Successful decannulation improves patients’ quality of life and it 
positively impacts their discharge disposition.  It is often difficult for 
a patient to discharge to the skilled nursing facility of their choice or 
to home with a tracheostomy tube in place.  Decannulating patients 
improves their options for the discharge destination of their choice.  

MEASUREMENT  INDICATORS

Prior to May 2013 May - September 2013 FY’14 FY’15

50
patients

81
patients

131
patients

83
patients

Decannulating tracheostomy patients per year
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