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Outline

• The ongoing need to improve surgical 
safety

• Proposed new measures for SCIP and 
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• Proposed new measures for SCIP and 
review of changes and controversies

• National rates of performance and public 
accountability



Why focus on Surgical Safety
• 30 million operations annually
• Patients who experience a postoperative 

complication have dramatically increased 
hospital length of stay, hospital costs, and 
mortalitymortality
– On average, the length of stay for patients 

who have a postoperative complication is 3 to 
11 days longer

– Odds of dying within 60 days increases 3.4-
fold in patients with a complication*

*Silber JH, et al. Changes in prognosis after the f irst 
postoperative complication. Med Care. 2005;43:122-131.



Odds of Death after First Postoperative 
Complication Within 60 days
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Silber JH, et al. Changes in prognosis after the fi rst 
postoperative complication. Med Care. 2005;43:122-131.



Surgical Errors and Outcomes

• Excess 90-day expenditures likely attributable to PSIs 
ranged from $646 for technical problems (accidental 
laceration, pneumothorax, etc.) to $28,218 for acute 
respiratory failure, with up to 20 percent of these costs 
incurred postdischarge.

• With a third of all 90-day deaths occurring postdischarge, 
the excess death rate associated with PSIs ranged from 
0 to 7 percent. The excess 90-day readmission rate 
associated with PSIs ranged from 0 to 8 percent. 
Overall, 11 percent of all deaths, 2 percent of 
readmissions, and 2 percent of expenditures were likely 
due to these 14 PSIs.

5Encinosa WE, Hellinger FJ. The impact of medical er rors on ninety-day costs and 
outcomes: an examination of surgical patients. Heal th Serv Res. 2008 Jul 25



Controversies and New MeasuresControversies and New Measures
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Perioperative Glucose Control
Cardiac Surgery
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Patients with a blood sugar > 300 mg/dL during or within 48 hours of surgery 
had more than 3X the likelihood of a wound infectio n!

Latham R, et al. Infect Control Hosp Epidemiol . 2001.



Surgical Site Infections Reduced By 
Tight Peri-op Glucose Control

Type of Surgery
Pre-Tight 

glycemic control
Post_Tight 

Glycemic Control
Cardiothoracic 4.6% 2.5%

Vascular 1.9% 0.83%
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Vascular 1.9% 0.83%

Hip replacement 1.0% 0.7%

Knee replacement 1.1% 1.0%

Bariatric 17.9% 5.3%

Morris Brown MD, Henri Ford Hospital,
International Anesthesia Research Society



Should there be a new measure on 
perioperative glucose control for perioperative glucose control for 
operations other than cardiac?

9
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POISE
POISE Study Group. Effects of extended-release metoprolol succinate in patients undergoing non-cardiac 

surgery (POISE trial): a randomised controlled trial. Lancet. 2008 May 12. [Epub ahead of print]

Hochman said it is important to clarify that these results 
do not apply to patients already taking beta blocke rs 
undergoing surgery (such patients were excluded from 
POISE) or to patients in whom a physician had plann ed 
to prescribe a beta blocker within 30 days of surge ry.
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to prescribe a beta blocker within 30 days of surge ry.

Jessup stressed this too: "It doesn't mean that we 
should stop beta blockers in patients who are alrea dy 
on them." Tomaselli concurred: "This study does not  
say you should stop beta blockers in those patients  if 
they come into surgery on them. In fact, I would sa y that 
is absolutely the wrong thing to do."



Beta-Blocker Withdrawal

12Hoeks et al. Eur J Vasc Endovasc Surg 2006



Surgical Care Improvement Project
Performance measure - Process

• Perioperative cardiac events
• Perioperative beta blockers in patients who are on 

beta blockers prior to admission

CLASS I
1. Beta blockers should be continued 

in patients undergoing surgery 
who are receiving beta blockers to 
treat angina, symptomatic 
arrhythmias, hypertension, or 
other ACC/AHA class I guideline 
indications. (Level of Evidence: C)

The ACC/AHA are in the process of updating their guideline specific 
to use of perioperative beta-blockers.



Risk Factors for DVT or PE
Nested Case-Control Study (n=625 case-control pairs)

Surgery

Trauma

Inpatient

Malignancy with chemotherapy

Malignancy without chemotherapy

Central venous catheter or pacemaker

Neurologic disease
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Superficial vein thrombosis

Varicose veins/age 45 yr

Varicose veins/age 60 yr

Varicose veins/age 70 yr

CHF, VTE incidental on autopsy

CHF, antemortem VTE/causal for death

Liver disease

00 55 1010 1515 2020 2525 5050

Odds ratioOdds ratio



Performance Measurement Does Not 
Happen without Controversy

15
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Summary American Academy of Orthopedic Surgeons (AA OS) Clinical Guideline on 
Prevention of Symptomatic Pulmonary Embolism in Pat ients Undergoing Total Hip or 

Knee Arthroplasty

Standard risk PE, Standard risk 
Bleeding*

aspirin
LMWH
synthetic pentasaccharides
warfarin

Level III, Grade B recommendation

Standard risk PE, Elevated risk Bleeding
aspirin
warfarin
none

Level III, Grade C recommendation
Elevated risk PE, Standard risk Bleeding

LMWH
synthetic pentasaccharides

Elevated risk PE, Elevated risk Bleeding
aspirin
warfarin

17

synthetic pentasaccharides
warfarin

Level III, Grade B recommendation

warfarin
none

Level III, Grade C recommendation

Additional notes about AAOS Recommendations:
• “The risk of PE, however, differs among different p atients; however, there is currently no 
satisfactory evidence based risk stratification sys tem.” (page 12)
• Recommendation 1.2 All patients should be assessed pre-operatively for elevated risk (greater 
than standard risk) of major bleeding. (Level III, Grade C) Note: Grade of Recommendation 
reduced because of lack of consistent evidence on r isk stratification of patient populations.
• Recommendation 2.1 Patients should be considered fo r intra-operative and/or immediate 
postoperative mechanical prophylaxis. (Level III, G rade B)
• Recommendation 3.1 Post-operatively, patients shoul d be considered for continued mechanical 
prophylaxis until discharge to home. (Level IV, Gra de C)



Summary American Academy of Orthopedic Surgeons (AA OS) Clinical Guideline on Prevention of 
Symptomatic Pulmonary Embolism in Patients Undergoi ng Total Hip or Knee Arthroplasty

Standard risk PE, Standard risk Bleeding*
Aspirin
LMWH
synthetic pentasaccharides
warfarin

Level III, Grade B recommendation

Standard risk PE, Elevated risk Bleeding
aspirin
warfarin
none

Level III, Grade C recommendation

Elevated risk PE, Standard risk Bleeding
LMWH
synthetic pentasaccharides
warfarin

Elevated risk PE, Elevated risk Bleeding
Aspirin
warfarin
none
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warfarin

Level III, Grade B recommendation

none

Level III, Grade C recommendation

SCIP VTE 1 Performance Measure
Hip or Knee Arthroplasty

No Bleeding Risk Documented Documented Bleeding Risk

LMWH
synthetic pentasaccharides
warfarin

Knee arthroplasty only:
intermittent pneumatic compression devices 
venous foot pump

Mechanical Prophylaxis
[any other modality (including aspirin or warfarin) 
can be added]



So, why does the SCIP measure differ?
– As acknowledged in the AAOS guideline there is no 

validated risk assessment for determining what 
“standard” risk of PE is. Indeed many experts feel that 
total joint arthroplasty patients are all at significant 
risk of venous thromboembolism (VTE).

– The AAOS guideline only addresses symptomatic – The AAOS guideline only addresses symptomatic 
pulmonary embolism and does not discuss deep vein 
thrombosis or asymptomatic PE. Based on previous 
studies, 30% of survivors who have VTE will develop 
recurrent VTE within 10 years, and 28% of survivors 
develop venous stasis syndrome within 20 years. 
VTE is a chronic disease for many patients after it 
occurs and DVT is an important outcome.

19



So, why does the SCIP measure differ?
– The American College of Chest Physicians in their 8th

Edition Evidence-based Clinical Practice Guideline 
provides the following recommendation: “We 
recommend against the use of aspirin alone as 
thromboprophylaxis against VTE for any patient group thromboprophylaxis against VTE for any patient group 
(Grade 1A).”

– All of the recommendations for pharmacoprophylaxis 
in the AAOS guideline are supported by Level III 
evidence.

20



Proposed New MeasuresProposed New Measures
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Intraoperative Redosing
Proposed – not NQF endorsed

• Whenever first order kinetic drugs are given in multiple 
fixed doses or by intravenous infusion, the drug will 
accumulate in plasma until a steady state is reached. 
………The general rule is that it takes 4 to 5 half-lives  
following the initiation of drug therapy to reach a  
steady state concentration of drug in plasma.

22

steady state concentration of drug in plasma.

Because surgical antimicrobial prophylaxis typically 
employees a single preoperative dose of the agent, 
steady state has not been achieved and serum and 
tissue levels fall rapidly to levels often below the MIC of 
common organisms causing surgical site infections 
(SSIs).

If you are going to redose cefazolin, it makes no 
sense to wait 8 hours!



Prophylactic Antibiotics Timing
Cefoxitin

On Call Induction*

Serum Levels

23

Incision
2 hours
3 hours

34
11
7

99
22
11

DiPiro JT, et al. Arch Surg . 1985;120:829-832.

Serum levels at the time of the incision are important to  reduce infection!
*In DiPiro’s study, typically 15-30 minutes prior t o incision.



Prophylactic Antibiotics
Tissue Levels at Wound Closure

Time No Drug
Cefoxitin of Closure Detectable

On Call 2.5 hr 38%

24

With Anesth 2.3 hr 14%

DiPiro. Arch Surg. 1985;120:829

Patients who receive antibiotics too early prior to  incision are 
more likely to have no detectable antibiotic in the  wound (based 

on tissue biopsy) at the end of the case. The antib iotic is 
bedside in the foley catheter bag!



Intraoperative Redosing
Proposed – not NQF endorsed

• SCIP Infection 8 –
– The proportion of patients who receive a short half-life 

antibiotic preoperatively (cefazolin, cefuroxime, cefoxitin, 
or ampicillin-sulbactam), whose operation is still ongoing 
more than 4 hours after the start time of the preoperative 
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more than 4 hours after the start time of the preoperative 
antibiotic dose, who receive an additional antibiotic dose 
within 4 hours of the preoperative antibiotic.

DiPiro JT. Intraoperative serum and tissue activity  of cefazolin and cefoxitin. Arch Surg . 1985;120:829-32.

Scher KS. Studies on the duration of antibiotic adm inistration for surgical prophylaxis. Am Surg . 1997;63:59-62.

Ohge H, et al. An additional dose of cefazolin for intraoperative prophylaxis. Surg Today . 1999;29:1233-6.

Morita S, et al. The significance of the intraopera tive repeated dosing of antimicrobials for preventi ng surgical wound infection 
in colorectal surgery. Surg Today . 2005;35:732-8.

Zanetti G, et al. Intraoperative redosing of cefazo lin and risk for surgical site infection in cardiac  surgery. Emerg Infect Dis . 
2001;7:828-31.



Based on Medicare inpatients (N=35904) 
undergoing major surgery in 2001:
– Eighty-six percent of patients undergoing major 

26

– Eighty-six percent of patients undergoing major 
operations had perioperative indwelling urinary 
catheters. Of these, 50% had catheters for longer 
than 2 days postoperatively. These patients were 
twice as likely to develop urinary tract infections than 
patients with catheterization of 2 days or less.

Wald HL, Ma A, Bratzler DW, Kramer AM. Indwelling ur inary catheter use in the postoperative period. Ana lysis of the 
National Surgical Infection Prevention Project data . Arch Surg . 2008143:551-557.



27Wald HL, Ma A, Bratzler DW, Kramer AM. Indwelling ur inary catheter use in the postoperative period. Ana lysis of the 
National Surgical Infection Prevention Project data . Arch Surg . 2008143:551-557.
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Overall, 56% of hospitals did not have a 
system for monitoring which patients had 
urinary catheters placed, and 74% did not 
monitor catheter duration.

Clin Infect Dis . 2008;46:243–250.
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Relationship between the probability of doctors bei ng aware 
of catheters in catheterized patients (model predict ed 
values) and the number of patients on a doctor’s li st.

Tayton ER, et al. [lettter] J Hosp Infec t. 2007.



Physician’s Awareness of Urinary 
Catheters

Physician Unaware of 
patient’s catheter 

(%)
Student 21
Intern 22
Resident 27
Attending physician 38

30Saint S, et al. Am J Med . 2000;109:476-480.



SCIP Infection 9
NQF-endorsed

• Urinary catheter removed on postoperative 
day 1 (POD 1) or postoperative day 2 
(POD 2) with day of surgery being day 
zero. 
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zero. 
– Excluded: Patients who had a urological, 

gynecological or perineal operation performed
– Excluded: Explicit physician documentation of 

a reason to not remove 



Consequences of Hypothermia
Perioperative patients

• Adverse myocardial outcomes
• 1.5º C core temperature decrease triples the risk of morbid 

myocardial events

• Coagulopathy
• impairs platelet function and coagulation cascade

32

• impairs platelet function and coagulation cascade

• Reduces drug metabolism
• Thermal discomfort (patient satisfaction)
• Surgical wound infection

• thermoregulatory vasoconstriction

Sessler DI, Akca O. Clin Infect Dis . 2002;35:1397-1404.

There is strong support from the Am Soc Anesth for a measure of 
active warming in the OR.



SCIP Infection 10
Surgical Normothermia

• Proportion of patients undergoing any operation 
(any age) who have anesthesia for more than 
one hour, who have active warming devices 
used or achieve normothermia within 15 minutes 
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used or achieve normothermia within 15 minutes 
before or after the end of anesthesia
– Measure aligned with physician (PQRI) measure
– Excludes patients with intentional hypothermia
– NQF endorsed as of July 2008



What’s missing from SCIP?What’s missing from SCIP?



Outcome Measures

• Since the inception of SCIP, the Steering 
Committee has been interested in going 
beyond measuring processes of care
– Recognized limited resources at the hospital – Recognized limited resources at the hospital 

level, however, so proposed outcome 
measures that would have required 30-day 
surveillance were not implemented

– General goal of limiting hospital data 
collection



Outcome Measures
• Just beginning development

– Based on chart abstracted data, Medicare 
administrative claims, or both

– Candidate measures (risk-stratified)
• Surgical mortality (in-hospital, 30-day)
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• Surgical mortality (in-hospital, 30-day)
• Rehospitalization
• Unplanned return to the OR
• Surgical site infection rate/sepsis
• VTE rates
• Others

SCIP Steering Committee met with a group of experts  on 
development of outcome measures on July 31, 2008.



Challenges to Surgical Outcome 
Measures

• Case mix and patient characteristics have 
substantial impact on outcomes

• Currently, no easily accessible clinical database 
that has risk-adjustment data to use for that has risk-adjustment data to use for 
validation of a claims-based model

• Just as for AMI, HF, and PN, outcomes require 
surveillance beyond the hospital stay



Potential Solutions

• Focus on specific operations for which 
risk-adjustment models have been 
developed
– e.g., the STS database for cardiac surgery– e.g., the STS database for cardiac surgery

• Augment the current SCIP data collection 
to include a small number of essential risk 
adjustment variables
– Utilize Medicare claims to do surveillance for 

outcomes



Pilots Routinely Use a Checklist

39



Public Accountability and SCIPPublic Accountability and SCIP



Reporting Hospitals (Voluntary)
Impact of Pay-for-reporting
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Changes in National Performance
Baseline to Q1, 2008
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Changes in National Performance
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Changes in National Performance
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CMS and the Hospital 
Quality Alliance are likely to 
start reporting composite 
measures of quality
– Aggregate all performance 

measures by topic
– Assign “stars” (1 through 5 –

Ranking Hospitals -
SCIP

A

– Assign “stars” (1 through 5 –
e.g., <15th percentile = 1 star; 
85th percentile or above = 5 
stars)

– Three models
• Opportunities Model - A
• Appropriate Care Model - B
• Relative Quality Index - C

48

B

C
DRAFT – No decisions are final at this time.



Patient Outcomes Can Improve

49

The overall surgical infection rate fell 27%, from 2.28% (215 
infections among 9435 surgical cases) in the first 3 months to 

1.65% (158 infections among 9584 cases) between the  first and the 
last 3 reporting months.

Dellinger EP, et al.  Am J Surg .2005;190:9–15.



National Trends Surgical Mortality
Non-cardiac surgery

3.89
3.7

3.52
3.88

3

4

5

30
-d

ay
 m

or
ta

lit
y 75,940 deaths

1,951,669 operations

75,167 deaths

1,938,962 operations
43,209 deaths

1,167,028 operations
61,577 deaths

50

0

1

2

3

2004 2005 2006 2007

30
-d

ay
 m

or
ta

lit
y

1,167,028 operations

1,748,860 operations

Limited to all Medicare patients undergoing those o perations included in SCIP.



Conclusions: One-dose antibiotic prophylaxis did not lead to an 
increase in rates of surgical site infection and brought a monthly 
savings of $1980 considering cephazolin alone. High 
compliance to 1-dose prophylaxis was achieved through an 
educational intervention encouraged by the hospital director and 
administrative measures that reduced access to extra doses.

Arch Surg . 2006;141:1109-1113.



Changing Practice

“Attention on SSI as a surrogate of quality, combined 
with the growing problem of antibiotic-induced
resistance, has brought the issue of prophylaxis to the 
center stage. This study of 12 299 elective surgical 
patients found that single-dose antibiotic prophylaxis 
resulted in the same incidence of SSI as 24-hour dosing resulted in the same incidence of SSI as 24-hour dosing 
and concluded that single-dose administration is 
equivalent, cheaper, and achievable at a high-volume
center. Inherent in their findings is an advocacy for the 
judicious use of antibiotics—a timely message given a 
long history of overuse within our profession…..”
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Martin A. Makary, MD, MPH 
Arch Surg. 2006;141:1114.



Changing Practice – Wisdom of 
Working in Teams

“…..the most impressive aspect of this research is
the successful implementation of a hospital-wide process 
change, which overnight standardized antibiotic 
administration for every operation in every specialty. 
Their strategy was based on evidence from practice 
guidelines, a dedicated team in charge of implementing a 
protocol, and a physician champion—3 ingredients 
important to any successful quality improvement 
endeavor.”
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Martin A. Makary, MD, MPH 
Arch Surg. 2006;141:1114.



Failure to Work in Teams has 
Consequences

“I write to see if you would be interested in 
reviewing a case as an expert witness. In 2005 a pa tient 
underwent a hysterectomy. The surgeon did not order  a 
pre operative antibiotic. As such, it was not given.

Unfortunately, the patient developed necrotizing 
fasciitis and died. Plaintiff alleges that the surg eon, the fasciitis and died. Plaintiff alleges that the surg eon, the 
assistant surgeon, the pre-operative and operative 
nurses, the anesthesia personnel and the hospital a s an 
institution are all liable for failing to discover the 
surgeon's failure to order the antibiotic and preve nt the 
surgery. I would like your opinion on whether the 
medical providers, other than the surgeon, breached  the 
standard of care in 2005 in failing to failing to d iscover 
the surgeon's failure to order the antibiotic and p revent 
the surgery.”



Summary
• Surgical care has improved with marked 

increases in national rates of performance on 
process of care measures

• There remains a national commitment to 
improving patient safetyimproving patient safety
– Current measures limited to processes of care 

but development of outcomes measures 
moving forward

• Public accountability (public reporting and pay-
for-performance) are here to stay with more 
measures



www.medqic.org/scip

dbratzler@okqio.sdps.org


