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1999	IOM	report:													
“To	Err	Is	Human”

• 44,000	– 98,000	people	die	
each	year	in	our hospitals.

• IOM	suggestions:
1) Establish	a	national	focus
2) Establish	a	nationwide	

reporting	program
3) Raise	standards	through	

oversight,	organizations	
and	voluntary	reporting

4) Implement	safety	systems
• Surgical	answers:		SCIP,	
SUSP,	NSQIP	&	ERAS



SCIP	Measures	2004	/	2006	- 2016
• “Proper”	Antibiotics
• Antibiotics	within	1	hr of	surgery
• Discontinue	Antibiotics	within	24	hr
• “Appropriate”	Hair	Removal
• Remove	Foley	POD	1	or	POD	2
• Monitor	temperature
• Beta	Blockade
• DVT	Prophylaxis
• Pain	not	addressed



Other	Hurdles

• Pain	as	a	“5th Vital	Sign”
• HCAHPS	(Hospital	Consumer	Assessment	of	
Healthcare	Providers	and	Systems)	Scores



Old	L



NEW	!!



Despite	early	descriptions
ERAS	IS	NOT…

• A	“Fast	Track”	protocol
– Focused	on	inpatient	course	and	fast	D/C
– Ignored	what	happened	after	DC
– Data	showed	high	readmission	rates

• A	“pathway”
– Focused	on	surgery	/	surgeon,	not	patient’s	
hospital	course



Enhanced	Recovery	After	Surgery

• >	10	Years
• >	800,000	articles
• Decreased	LOS
• Decreased	Complication
• Decreased	Infection	Rate
• Decreased	Readmission	Rates
• Increased	Patient	Satisfaction





Preadmission Preoperative	Day	of	Surgery Intra-operative PACU

Patient	Instruction	booklet	from	MD	office	
to	include	information	on	all	of	the	following	
items:

Check	blood	glucose	in	SDS	and	notify	
anesthesia	and	surgeon	if	>180	for	orders.

Ensure	that	proper	antibiotics	are	hanging	
and	administered	within	1	hour	of	incision	
time.		Be	aware	of	time	to	re-dose	antibiotics

PACU:	administer	oxygen	at	50%	venti-mask	
until	D/C	from	PACU	even	if	o2	saturation	is	
adequate

CHG	Shower	for	3	days	prior	to	surgery,	and	
morning	of	surgery

Clip	entire	abdomen	in	SDS.		Nose	to	Toes	
program-	nasal	swabs,	neck	to	toes	CHG	
Sage	Wipes

Maintain	Temp	>	36.5	throughout	entire	
procedure	using	Bair	Paws

Bair	Paws	on	patient	while	in	PACU	to	
maintain	temp	>36.5	(97.7)

Mechanical	Bowel	Prep	if	MD	ordered DVT	prophylaxis-	thigh	high	TED	stockings Clearsight	intraop	fluid	monitoring
Minimize	use	of	narcotics:	Use	IV	tylenol	as	
ordered,	IV	toradol	as	ordered

Encourage	electrolyte	enhanced	liquids	day	
before	surgery	for	non-diabetics	(Gatorade,	
Powerade)	No	RED	Gatorade

Hang	appropriate	IV	antibiotic*
Redose	antibiotics	based	on	duration	of	
operation

Postoperative

·									Cefoxitin	2gm	AND	Gentamicin	5mg/kg ·									Cefoxitin	Redose	at	3	hours

Non-diabetics:	12oz	regular	
Gatorade/Powerade	3	hours	prior	to	
surgery.

·									If	B-lactim	allergy	only:																																												
Clindamycin	900mg	AND	Gentamicin	5mg/kg ·									Clindamycin	Redose	at	6	hours																																																			

Floors:		All	dressings	are	waterproof	and	are	
to	remain	in	place	for	48	hours,	unless	visibly	
soiled	or	per	MD	instructions

	Please	note	time	drink	completed/amount	
taken/drink	type.	 ·									Gentamicin	n/a	for	redose 					Dermabond,	Tegaderm	over	Steri-strips,	

No	RED	drink.		Be	sure	to	get	regular	
Gatorade,	not	G2	or	diet	drink.

If	no	Gentamicin,	please	document	reason	
for	withholding	(ie:	renal	failure)

					Opsite

Smoking	Cessation Entereg	12mg	po	x1	in	SDS Maintain	intra-op	FIO2	at	least	50%	
D/C	foley	POD	1	unless	MD	order	to	
continue	with	reason

Oral	Antibiotics
Bair	Paws	applied	to	patient	in	SDS	to	
maintain	temperature	>	36.5	(97.7)

Monitor	intraop	glucose:																							target	
range	140-180	mg/dl

Ambulate	patient	POD	#0	at	least	once

·									Neomycin	1gm	and Ambulate	patient	POD	#1	at	least	twice

·									Metronidazole	1gm	or
Ranger	fluid	warmer	for	intraop	warm	IV	
fluids

·									Erythromycin	base	1gm

·									2pm,	4pm,	10pm	day	before	surgery
Minimize	use	of	intra-op	opiods.		Consider	IV	
tylenol,	Toradol

Clear	liquid	diet	POD	#0	with	MD	order																																
Full	liquid	diet	POD	#1	with	MD	order

Instruct	what	medications	may	be	taken	with	
sip	of	water	on	the	day	of	surgery

Exparel	TAP	block	per	MD	order
Wound	protectors	used	for	all	colon	cases	
for	specimen	removal

Minimize	use	of	Narcotics	post	op																																									
IV	Acetaminophen	or	IV	Toradol	with	MD	
order

Preoperative	CEA	level	drawn	for	all	patients	
diagnosed	with	colon	cancer

IV	Acetaminophen	unless	allergic
Lavage	each	layer	at	time	of	wound	closure	
intra-op

Reinforce	Discharge	instructions:	Patient	
preop	handout

Preop	pain	medications: At	time	of	closing:
·									Gabapentin	 Change	gloves	and	gown
·									Lyrica Use	separate	closing	tray 																																										8/1/2016



This	is	how	we	built	it:

• BUY-IN	FROM	ALL	PARTIES
– Then	hold	them	accountable

• Decided	on	low-hanging	fruit	that	was	easy	to	
implement	in	a	short	time	frame

• Frequent	updates
– New	options
– Review



Pre	ADMISSION

v Pt	Instructions
• CHG	Showers
• PO	Antibiotics
• Mechanical	Bowel	Prep
• Electrolyte	/	Glucose	Solution	(Gatorade)	until	
3	hrs preop

• ERAS	identifiers:	color	coded	similar	bracelets,	
binders,	wall	magnets





PREOP	DOS	
• Blood	Glucose	(check	and	control)
• Clip	Hair
• Antibiotics	(Antibiogram!)	
• Entereg (?)	
• Bair	Paws	Warming
• CHG	(“Nose	to	Toes”)
• Opioid	sparing	pain	control	techniques:
– Gabapentin	/	Lyrica
– Slow	released	marcaine TAP	or	rectus	sheath	or	QL	block,	
OnQ Pumps

– ATC	(not	prn)	IV	acetaminophen	and	/	or	ketorolac



INTRA	OP
• Maintain	Body	Temp	with	Bair	Paws
• Re-dose	antibiotics	when	necessary
• IntraOp Fluid	Monitoring	and	adjusting
• FiO2	>	50%	
• Monitor	Glucose
• Wound	Protector*
• Separate	Closing	TRAY*
• CHANGE	gloves	/	gown*
• Lavage	closure	layers*	



POST	OP
• Continue	warming	in	PACU
• Continue	FiO2	>	50%,	regardless	of	SaO2	 (while	in	PACU)
• Remove	Foley	asap
• Ambulate	POD	0
• Clear	liquids	/	hard	candy	/	gum	on	POD	0
• ATC	non-narcotic	pain	control	
– No	PCAs	(new)	
– No	epidural	catheters
– Scopolamine	patches
– PRN	narcotics	only	after	investigation	by	SHO	(new)		



Staggered	Dosing

18

Fluctuating	
Serum	Level	

Consistent
Serum	Level	

Portrayal	of	Simultaneous	dosing	

Portrayal	of	Staggered	dosing	



Saint	Mary’s	ERAS	Rollout

• 19	colorectal	SSIs	in	2014	– pre	ERAS
• Zero	since	Oct	2015
• Colorectal	LOS	1st NSQIP	decile	(from	5th)	
• Colorectal	Readmissions	7th NSQIP	decile	
(unchanged)	



Penicillins Cephalosporins Fluoroquinolone Aminoglycosides Other

GRAM NEGATIVE 
ORGANISMS # of isolates Ampicillin

AMP / 
SUBLAC

Piperacillin / 
Tazobactam 

Zosyn
Cefazolin 

Ancef Cefoxitin
Ceftriaxone         
Rocephin

Ceftazidime 
Fortaz Ciprofloxacin Gentamicin Tobramycin

TMP/SMX 
Bactrim

Nitrofurantoin 
Macrodantin
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Escherichia	coli 2243 58% 65% 97% ? 94% 95% 97% 87% 92% 93% 81% 93%

Citrobacter	koseri 42 R R 98% R 95% 98% 98% 98% 100% 100% 71%

Citrobacter	freundi 42 R R 90% R R 88% 90% 95% 98% 95% 87%

Klebsiella	
pneumoniae	ssp	
pneumoniae 397 R 88% 95% ? 96% 98% 98% 98% 98% 98% 93% 31%

Klebsiella	oxytoca 60 R 67% 97% ? 98% 97% 100% 98% 100% 100% 98% 83%

Proteus	mirabilis 228 89% 92% 99% ? 93% 97% 97% 85% 97% 98% 90% R

Enterobacter	cloacae	
complex 74 R R 78% R R 74% 76% 92% 92% 95% 88% 24%

Enterobacter	cloacae	
ssp	cloacae 12 R R 67% R R 67% 67% 83% 83% 92% 83% 38%
Enterobacter	
aerogenes 36 R R 89% R R 86% 89% 100% 97% 97% 100% 14%

Morganella	morganii	
ssp	morganii 37 R 95% R 51% 81% 78% 81% 95% 95% 73% R

Serratia	marcescens 50 R R R R 100% 100% 100% 100% 92% R

Providencia	stuarti 15 R 93% R 100% 93% 93% 67% 0% 0% R
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Pseudomonas	
aeruginosa 226 R R 100% R 90% 80% 91% 97% R
Stenotrophomonas	
maltophilia 30 R R R R R 87%
Acinetobacter	
baumanii	complex 13 R 100% 0% 46% 77% 85% 92%



Financial	Impact
~	October	2017

• Decreased	Infection	Rate
– 19	Colorectal	SSIs	2014
– 1	since	using	ERAS	/	Antibiogram
– (NSQIP	ROIC*,	CMS)	$28,000	/	SSI	
– >	$1,002,000	savings

• Decreased	LOS	–
– 2.3	days	(bottom	1st	NSQIP	decile,	from	5th,	no	change	in	
readmission	rates)		

– (Becker’s	CFO	report,	state	of	CT,	non	profit	hospitals**,	
CMS)	$2406	/	day,	national	average	4.8	days	LOS	(6.3	StM
historical	controls)	

– $	78,532	incomemy	patients	alone	(x10=	$780,000)

• http://www.acsnsqip.org/ROICalc/home.jsp
**	http://www.beckershospitalreview.com/finance/average-cost-per-inpatient-day-across-50-states.html



Obstacles

• ?	Finance
• Surgeons!	&	Office	staff
– Apathy,	still	dont believe,	goes	against	decades	of	
teaching

• Anesthesia
– Blocks,	Clearsight monitoring

• Nursing	and	residents
– Education	about	pain	control	(PCAs)	








