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•	 reasonable for patients in whom preoperative assessment identifies coronary artery disease or high 
cardiac risk, as defined by the presence of more than one clinical risk factor, who are undergoing 
intermediate-risk surgery.

Class IIb:

The usefulness of beta-blockers is uncertain in patients undergoing:

•	 either intermediate-risk procedures or vascular surgery in whom preoperative assessment identifies 
a single clinical risk factor in the absence of coronary artery disease, and

•	 vascular surgery with no clinical risk factors who are not currently taking beta-blockers.

Class III:

•	 Beta-blockers should not be given to patients undergoing surgery who have absolute contraindica-
tions to beta-blockade.

•	 Routine administration of high-dose beta-blockers in the absence of dose titration is not useful 
and may be harmful to patients not currently taking beta-blockers who are undergoing non-cardiac 
surgery.

(All recommendations taken directly from Fleisher 2009 – ACCF/AHA update to 2007 ACC/AHA periop-
erative guidelines.)

For further reference, see Appendix F, "Beta-Blocker Table."

Recommendations:

1)	 Each patient should be evaluated for his/her Revised Cardiac Risk Index (Lee, 1999 [B]).

a) 	 High-risk surgery (orthopedic, intraperitoneal, vascular, intrathoracic)?         Yes____No___

b) 	 Ischemic heart disease?	 	 	 	 	 	            Yes____No___

c)	 Cerebral vascular disease?		 	 	 	 	            Yes____No___

d) 	 Renal insufficiency (Creatinine > 2.0)?	 	 	 	            Yes____No___

e) 	 Diabetes (insulin dependent diabetes mellitus or non-insulin dependent	
diabetes mellitus?   	            	 	 	 	 	             Yes____No___

f)	 Congestive heart failure? 	 	 	 	 	 	             Yes____No___

2)      If patient scores more than two "yes" answers, start one of following protocols:

 a)	 Atenolol 25-50 mg oral daily x three weeks; start one week preoperative.  Clinician's judgment 
regarding size and age of patient.

b)	 Metoprolol 25 mg oral twice daily x three weeks, start one week preoperative (note slight 
reduction in risk with atenolol versus metoprolol (Redelmeier, 2005 [B])

c)	 Patient already on beta-blockers; continue.

d)	 Unable to use beta-blockers, consider clonidine (0.2 mg oral night before surgery and morning 
of surgery, or clonidine TTS #2 Patch (0.2 mg/24 hrs) applied night before surgery).

e)	 Metoprolol 5 mg intravenous as needed perioperatively.  Continue on metoprolol 25 mg twice 
daily for 10-14 days postoperatively.
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f)	 Risks/benefits information to patient as well as contact person for problems (primary care 
physician).

3)       Goal is heart rate control around 60-80 beats per minute.

(Beattie, 2008 [M]; Wallace, 2008 [X]; Fleisher, 2007 [R]; Redelmeier, 2005 [B])

The work group acknowledges that studies have proven beta-blocker use beneficial in high-risk patients.  
Studies are needed, however, in the areas of target population, duration of preoperative titration, and route 
of administration.  Research also needs to be done to explore the negative outcomes associated with peri-
operative beta-blocker use in low-risk patients (Fleisher, 2007 [R]).

Perioperative Statin Therapy
Current ACC/AHA guidelines provide recommendations regarding perioperative statin use.  Observational 
studies have shown statins to be potentially cardio-protective surrounding non-cardiac surgery.  A study 
released in the New England Journal of Medicine in September 2009 concluded perioperative fluvastatin 
therapy was associated with an improvement in cardiac outcome in patients undergoing vascular surgery 
(Schouten, 2009 [A]).    The work group acknowledges that perioperative statin use may benefit select 
patients, but research needs to be continued in order to identify target patients, optimal statin doses, and 
optimal target lipoprotein levels.  The perioperative period is an opportunity for health care providers to 
impact long-term health, and assessing the need for statin therapy may be one avenue by which to do so.  
Specific ACC/AHA recommendations:

Class I:

For patients currently taking statins and scheduled for non-cardiac surgery, statins should be continued. 

Class IIa:

For patients undergoing vascular surgery with or without clinical risk factors, statin use is reasonable. 

Class IIb:

For patients with at least one clinical risk factor who are undergoing intermediate-risk procedures, statins 
may be considered (Fleisher, 2007 [R]).

Perioperative calcium channel blockers

Current ACC/AHA guidelines refer to 2003 meta-analysis that showed calcium channel blockers to be 
associated with trends toward reduced death and myocardial infarction, and reductions in ischemia and 
supraventricular tachycardia.  This meta-analysis concluded that larger scale trials are necessary in order to 
define the value of calcium channel blockers perioperatively (Fleisher, 2007 [R]).

Return to Algorithm		  Return to Table of Contents

3.	 Environmental Controls/Infection Control/Operating/Procedure 
Room Survey
The following recommendations for surgical staff are based on experimental, clinical or epidemiological 
studies, or theoretical rationale and are supported by consensus statements of several professional organiza-
tions (Association of Operating Room Nurses, 2006 [R]; Boyce, 2002 [R]; Mangram, 1999a [R]) or federally 
regulated (Wallace, 2008 [X]; U.S. Department of Labor, 2006 [R]; Centers for Disease Control, 2001 [R]).
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Recommendations for Surgical Staff
Hand hygiene

•	 Skin is a major potential source of microbial contamination.

•	 Hand hygiene is a critical step in prevention and spread of infection. It is the single most important step 
in the prevention of infection. General hand hygiene should be performed before and after each patient 
contact, after glove removal, following any contact with blood or other infectious materials, before and 
after eating, and after using the restroom. Wash with soap and water with mechanical friction for 15 
seconds. If hands are not soiled, a waterless alcohol preparation may be used. Waterless alcohol prepa-
rations reduce more organisms on the hands than soap and water alone (Boyce, 2002 [R]).

•	 Fingernails should be short, clean and healthy. Nail polish should not be chipped.  Association of Peri-
Operative Registered Nurses recommends that artificial nails not be worn.  Artificial nails can make it 
more difficult to eliminate bacteria from under the nails. Strict adherence to appropriate hand washing 
and the use of alcohol-based cleansers is critical to reducing the risk of surgical site infection from 
organisms transferred by health care worker hands, either with or without artificial nails (McNeil, 2001 
[C]).

•	 Cuticles, hands and forearms should be free of open lesions and breaks. This presents a risk for exposure 
to blood-borne pathogens for both patients and personnel.

•	 All jewelry must be removed.

•	 Surgical hand antisepsis (surgical scrub) is performed to significantly reduce the number of microorgan-
isms on the hands and forearms of scrubbed members of the surgical team.

•	 Antiseptic agents should be limited to those that are Federal Drug Administration compliant, have a 
documented ability to kill organisms upon application, provide persistence to reduce regrowth and have 
a cumulative effect over time. (Alcoholic chlorhexidine has been shown to have the greatest residual 
effect.)  Studies have measured bacterial colony counts; no trials have evaluated the impact of scrub 
agent choice on surgical site infection. Alcohol is the European gold standard; 7.5% povidone-iodine 
and 4% CHG are the United States agents of choice.

Management of surgical personnel

•	 Educate and encourage staff to report promptly to their supervisor if they have signs and symptoms of 
a transmissible infectious illness.

•	 Develop policies on reporting illness, work restrictions and work clearance following an illness.

•	 Culture and exclude from direct patient care surgical personnel who have exudative skin lesions or 
weeping dermatitis until infection has been ruled out or therapy resolves it.

•	 All personnel who might be exposed to blood-borne pathogens should receive the hepatitis B vaccine 
unless medically contraindicated (U.S. Department of Labor, 2006 [R]; Centers for Disease Control, 
2001 [R]; Centers for Disease Control, 1991 [R]).

•	 Personnel participating in exposure-prone procedures or postoperative cleaning and processing of 
exposure-prone equipment (as identified by the institution) should know their human immunodeviciency 
virus status. Those who do not have serologic evidence of immunity to HBV should know their HbsAg 
status, and if positive, should know their HbeAg status (Centers for Disease Control, 1991 [R]).

•	 Personnel who are infected with human immunodeficiency virus or HBV (and HbeAg positive) should 
not perform exposure prone procedures or postoperative cleaning and processing of exposure-prone 
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equipment (as identified by the institution) unless they have been advised they may continue to perform 
these procedures as determined by an expert review panel (Centers for Disease Control, 1991 [R]).

•	 Mandatory testing of personnel for human immunodeficiency virus or HBV is not recommended (Centers 
for Disease Control, 1991 [R]).

•	 It is not necessary to exclude personnel who are colonized with organisms such as staphylococcus aureus 
or group A Streptococcus unless they are linked to an outbreak.

Recommendations for operating/procedure room environmental controls

Operating/procedure room environmental controls are mandated and regulated by each state's department 
of health. For specific recommendations from the Minnesota Department of Health, see:

http://www.health.state.mn.us/ 

Management of operating/procedure room surfaces

•	 Operating/procedure room surfaces (tables, floors, walls, etc.) have rarely been shown to be the source 
of surgical infection for patients.

•	 Routine cleaning practices are important to return the operating/procedure room to a clean state after 
each procedure.

•	 Operating/procedure room surfaces that are visibly soiled or contaminated with potentially infectious 
material should be cleaned with an EPA-approved hospital disinfectant before the next procedure.

•	 Cleaning of all operating/procedure room surfaces with an EPA-approved hospital disinfectant is routinely 
performed after the last procedure.

•	 Routine microbial sampling of operating/procedure room surfaces is not recommended. Microbial 
sampling should be reserved for epidemiologic investigations.

Sterilization of operating/procedure room devices

•	 Inadequate sterilization of surgical instruments has resulted in surgical infections, and routine monitoring 
of the quality of the sterilization process is recommended.

•	 Surgical devices may be sterilized by:

-	 Steam under pressure

Microbial monitoring of steam autoclave performance is necessary and organizations should follow 
the manufacturer's recommendations and regulations established by their state's department of 
health.

-	 Peractic acid

-	 Plasma hydrogen perioxide

-	 Cold sterilants

-	 Dry heat

-	 Ethylene oxide

-	 Flash sterilization

Use of flash sterilization should be kept to a minimum.  Flash sterilization should be used only in  selected 
clinical situations and in a controlled manner.
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Flash sterilization may be associated with increased risk of infection to patients because of pressure on 
personnel to eliminate one or more steps in the cleaning and sterilization process.  Proper decontamination 
is essential in removing bioburden and preparing an item for sterilization by any method. Failures in instru-
ment cleaning have resulted in transmission of infectious agents.

Flash sterilization should be used only when there is insufficient time to process by the preferred wrapped 
or container method.  Flash sterilization should not be used as a substitute for sufficient instrument inven-
tory.

System Approaches to the Identification and Surveillance of Surgical Site Infections
Surveillance of surgical site infection with appropriate data to surgeons is an important step to decreasing 
surgical site infections. Between 12% and 84% of surgical site infections are detected after patients are 
discharged (Mangram, 1999a [R]). The difficulty is not only the identification of surgical site infections 
in patients who have been discharged or received care outside of the care system, but having the staff and 
resources for effective surveillance processes.

Surveillance systems need to be simple, with reliable data. The following areas are crucial for an effective 
surveillance system:

•	 Use standardized definitions for surveillance of infections. These definitions also need to take into 
account the setting in which the surgical procedure was performed (acute care, ambulatory surgical 
center, etc.).

•	 Establish an effective surveillance process that includes post-discharge or outpatient surveillance. 
A strong post-discharge surveillance process is becoming more important as hospital stays shorten 
and more surgical procedures are performed in other care settings.

-	 Use inpatient case-finding for post-discharge or outpatient.

-	 Surveillance will result in underestimations of many surgical infections rates.

Important surveillance can consist of direct and indirect observation. Direct methods include observation of 
the surgical site by the surgeon, trained nurse surveyor, or infection control practitioner for the identification 
of surgical site infection.  Indirect methods consist of review of lab reports, patient records and interactions 
with caregivers.

Post-discharge surveillance can include direct examination of the patient's wound during follow-up physician 
visits, review of medical records of surgery clinic patients, patient surveys by mail or telephone, or surgeon 
surveys.  At present, there is no standard method for performing surgical site infection surveillance outside 
the hospital (Janelle, 2004 [R]). Some studies show that utilizing automated claims data and pharmacy data 
improves the possible detection of surgical site infections and is less resource intensive over more traditional 
surveillance systems (Yokoe, 2004 [B]; Platt, 2002 [B]). The use of pharmacy data for antibiotic exposure 
in the absence of standard definitions and criteria for determining possible surgical site infections is insuf-
ficient for surveillance systems.

Operating/Procedure Room Survey Performed by Circulator Prior to Baseline Count
The operating/procedure room survey is a safety check done to ensure that all items associated with a 
previous patient and procedure are removed from the operating suite or room.  This is done after the patient 
has left the operating/procedure room.

The circulating nurse will be the designated person in charge of the survey.  Other surgical team members 
including scrub personnel, anesthesia personnel, surgical assistants and housekeeping will be expected to 
assist in this process.  The circulating nurse will be the final designee expected to do the final survey of the 
room prior to preparation for the next patient and procedure including the first procedure of the day.
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• The count process will be performed in the following manner: 

–     The circulator and scrub person (one of whom must be a registered nurse) will directly view the 

items being counted and will count out loud concurrently. 

–     The circulator will document the number and type of sponges/soft goods, sharps, miscellaneous 

items, and instruments on a preformatted white board or other standardized, preformatted 

documentation record. The scrub person verbally confirms the number. 

–     All items will be counted in the same order for each count, usually in the order listed on the 

white board. 

–     Soft goods will be separated and counted individually 

–     Sponges/soft goods will have visual verification that the radiographic-detectible indicator is 

present. 

–     Instruments will be counted in sets. 

–     Counts will begin at the surgical field and move away from the patient. 

–     Items added during the procedure will be counted prior to entering the surgical field and 

documented on the white board as soon as possible. 

–     Used sponges/soft goods will be unballed and pulled apart for the count process. 

–     Instruments and sharps will be inspected for broken or missing pieces for the count process.  

 

Briefing 
• Ideally the briefing should be conducted in the operating/procedure room after anesthesia induction 

and before patient positioning and should at a minimum include the following: 

–     Introduction of individual team members 

–     Any special patient needs or potential issues 

–     Anticipated problems 

–     Patient positioning 

–     Status of the patient consent 

–     Patient allergies 

–     Medications (e.g., antibiotics) given or to be given 

–     Anticipated blood components 

–     Specimens, if applicable, and how they should be handled 

–     Pathology 

–     Discussion about radiological images, if applicable 

–     Discussion of implants, if applicable 

–     Details regarding special equipment 

–     Discussion of any special intraoperative requests (e.g., surgeon informs circulating nurse and 

scrub about times during the procedure when he or she would prefer that they avoid taking a 

break) 

– Team members are asked whether or not they have any other concerns or issues related to the 

patient or the procedure. 

 

Patient Transported to Operating/Procedure Room 
• Anesthesia care provider completes final verification of the following: 

–     Consent is complete 

–     Verification of patient’s identification 

–     Universal protocol checklist completed by all required staff 

–     Operative site marked as appropriate 

–     Notification to preoperative staff that patient is being moved to the operating/procedure room 

       Upon arrival to the operating/procedure room, anesthesia care provider and circulating nurse 

verify patient identification, surgeon and procedure before moving patient to the 

operating/procedure table. 
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Environmental Controls 
• Preoperative scrub 

• Surgical asepsis 

• Temperature controls 

• Vendor access 

• Noise 

 

Anesthesia Administration 
• Prior to regional block, a “procedural Time Out” is performed between the anesthesia professional, 

the patient and staff 

• Prior to anesthesia of any type and for all cases, a verification Time Out is completed 

 

Position Patient/Verify Site Marking/Hair Removal 
• Prior to incision: 

         _     Hair removal (if hair removal is necessary, use clippers) 

         _     Skin preparation 

         _     Complete antibiotic administration (within 60 minutes of incision) 

 

Time Out 
• Performed immediately prior to start of the procedure and initiated by surgeon 

• Elements included: 

–     Patient identity, using minimum of two identifiers 

–     Procedure(s) to be performed 

–     Patient positioning if not already verified 

–     Procedure side, site and/or level including visualization of surgeon’s initials 

–     As appropriate imaging, equipment, implants or special requirements (e.g., pre-procedure 

antibiotics) 

• Recommended order of verification: 

1. Circulator 

2. Anesthesia care provider 

3. Scrub 

4. Surgeon 

• Additional Time Outs are performed when two or more different procedures are performed during 

the same procedure time. 

• If repositioning is required, an abbreviated Time Out is conducted. 

• If the procedure involves a single provider, an abbreviated Time Out is still required. 

 

Hard Stop 
• The procedure will be halted if any questions or discrepancies during any part of the verification 

steps and will not resume until the discrepancy is resolved. 

 

Count New Items Added to Surgical Field 
• Follow count process outlined for baseline count. 
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Intra-Procedure Management 
• Antibiotic re-dosing as required based upon length of surgery 

• Glycemic control 

• Normothermia management (monitor continuously or every 30 minutes and warm patient as 

indicated) 

• Beta-blocker therapy 

• Venous thromboembolism  

–     Intermittent pneumatic compression devices turned on before anesthesia administration 

–     Avoid Trendelenburg position when possible 

–     Check for correct positioning of anti-embolism stockings 

 

Intra-Procedure Pause 
• The provider will conduct an Intra-Procedure Pause to confirm internal laterality/level/implant prior 

to proceeding in the following situations: 

–     Procedures that have midline or orifice entry 

–     Procedures involving level (spine or ribs) 

–     Implants (specifications/type/expiration date, size, laterality) 

 

Wound or Body Cavity Exploration and Count Prior to Closure of Each Cavity 
• A methodical wound exploration will be performed prior to the closure of the wound and/or any 

cavity. 

• The type of surgical procedure will guide the wound exploration technique employed. 

 

Close Wound and Finish Procedure  
• Radiographic imaging prior to wound closure does not need to be obtained when count processes are 

rigorously followed and all counts can be reconciled. 

 

Wound Closure Delayed/Open Wound Packing 
• The number and type of items used in the wound packing will be documented in the procedure 

record. 

• Any items removed or added to the wound must be counted and documented in the patient’s medical 

record.  

• When the patient returns to the operating/procedure room for final wound closure, items used in the 

original packing will be isolated and counted separately from the items used in the final wound 

closure procedure. Both counts should be reconciled prior to wound closure. 

• If a discrepancy is noted, an attempt should be made to reconcile the discrepancy. 

• A thorough wound exploration will be performed. 

• If radiopaque items were used, portable intraoperative imaging should be taken prior to final wound 

closure. 
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Hard Stop – Perform Reconciliation Process for Count Discrepancies 
• When a discrepancy is identified, the number and type of item missing are reported to the surgical 

team by the circulator. 

• A decision is held within between surgical team, if patient’s condition permits, wound closure should 

be suspended during discussion. 

• A manual inspection of the operating/procedure room is conducted, including a visual inspection of 

the area surrounding the surgical field, the floor, kick buckets, linens, and trash receptacle. 

• The count is repeated and verified. 

• The wound is reexplored. 

• Portable intraoperative imaging is obtained if the counts cannot be reconciled.  

 

Patient Transported to Postoperative Care Location 
• Receiving staff completed verification process and reviews for pertinent patient-care-related 

elements such as allergies, procedure completed, clinical information, etc. 

 

Postoperative Management 
• The following items should be addressed in the immediate postoperative period: 

–     Antibiotic discontinuation 

–     Normothermia management (monitoring for hypothermia and warm patient as   

       indicated) 

–     Glucose control 

–     Incision management (sterile dressing over incision for 24-48 hours) 

–     Beta-blocker continuation 

–     Venous thromboembolism prophylaxis 

 

Dismiss Patient/Discharge Planning 
• Patient education to include 

–     Signs and symptoms of surgical site infection 

–     Incision and wound care recommendations 

–     Hand hygiene 

–     Postoperative pain control 

–     Follow-up appointments 
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Appendix F – Beta-Blocker Table
Study Procedure n Drug Myocardial 

Ischemia 

MI Death Stroke Cardiac 

Death/MI 

Pasternack 1987 abdominal aortic  

aneurysmorrhaphy 

83 metoprolol   Control 17.6% 

Drug 3.1% 

(p<0.05) 

   

Pasternack 1989 vascular 200 metoprolol Control 1.8 +/- 3.2 

episodes 

Drug 0.8 +/- 1.6 episodes 

(p<0.05) 

    

Stone 1988 non-cardiac 112 labetalol 

atenolol 

Control 28.2% 

Drug 2.2% 

(p<0.05) 

Control 0% 

Drug 0% 

   

Poldermans 1999 vascular 112 bisoprolol  Control 17% 

Drug 0% 

(p<0.05) 

Control 17% 

Drug 3.4% 

(p<0.05) 

  

Mangano 1996 

Wallace 1998 

Non-cardiac 200 atenolol Control 38.6% 

Drug 24.2% 

(p<0.05) 

 (At 6 months) 

Control 9.9% 

Drug 1.0 % 

(p<0.05) 

  

Brady 2005 

(POBBLE) 

vascular 103 metoprolol Control 9% 

Drug 9.4% 

Control 11.3% 

Drug 5.6% 

Control 2.2% 

Drug 5.6% 

  

Juul 2006 

(DiPoM) 

non-cardiac 921 metoprolol 

ER 

  Control 16% 

Drug 16% 

  

Murphy 2007 

(MAVS) 

vascular 496 metoprolol  Control 8.4% 

Drug 7.7% 

   

Devereaux 2008 

(POISE) 

non-cardiac 8351 metoprolol 

ER 

 Control 5.7% 

Drug 4.2 % 

(p=0.0017) 

Control 2.3% 

Drug 3.1% 

(p=0.0317) 

Control 

0.5% 

Drug 1.0% 

(p=0.0053) 

 

Dunkelgrun 2009 

(DECREASE-IV) 

non-cardiac 1066 bisoprolol   Control 6.7% 

Drug 1.9% 

(p=0.01) 

(at 30 days) 

Control 3.4% 

Drug 1.1% 

 Control 7.8% 

Drug 1.9% 

(p=0.001) 
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Document History
In 2005-2007, ICSI hospital members championed patient safety activities aimed at advancing efficient 
surgical process flow and creating safe and reliable practices that reduced the number of adverse events 
in surgery. In collaboration with its members, ICSI developed standardized surgical protocols for safe site 
marking, the reduction of surgical site infection and retained foreign objects. This work resulted in the 
creation of three specific safety protocols:

Safe Site Protocol for All Invasive, High-Risk or Surgical Procedures; Prevention of Unintentionally Retained 
Foreign Objects in Surgery; and Prevention of Surgical Site Infection.

In 2007-2008, ICSI facilitated a Reliability Centered Surgical Care Redesign Collaborative, which provided 
a collaborative learning environment for participants to become knowledgeable in reliability theory and 
principles. This collaborative provided an opportunity for participants to share their learnings as they worked 
to implement these and other surgical related protocols. 

Recognizing that these surgical processes are part of the comprehensive perioperative experience, these 
three distinct protocols were merged in 2008 to create one comprehensive Perioperative Protocol consistent 
with the requirements established by The Joint Commission National Patient Safety Goals. 
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ICSI Document Development and Revision Process
Overview
Since 1993, the Institute for Clinical Systems Improvement (ICSI) has developed more than 60 evidence-
based health care documents that support best practices for the prevention, diagnosis, treatment or manage-
ment of a given symptom, disease or condition for patients. 

Document Development and Revision Process
The development process is based on a number of long-proven approaches. ICSI staff first conducts a literature 
search to identify pertinent clinical trials, meta-analysis, systematic reviews, regulatory statements and other 
professional protocols.  The literature is reviewed and graded based on the ICSI Evidence Grading System. 

ICSI facilitators identify gaps between current and optimal practices. The work group uses this informa-
tion to develop  or revise the clinical flow and algorithm, drafting of annotations and identification of the 
literature citations. ICSI staff reviews existing regulatory and standard measures and drafts outcome and 
process measures for work group consideration. The work group gives consideration to the importance 
of changing systems and physician behavior so that outcomes such as health status, patient and provider 
satisfaction, and cost/utilization are maximized.   

Medical groups, who are members of ICSI, review each protocol as part of the revision process.  The medical 
groups provide feedback on new literature, identify areas needing clarification, offer recommended changes, 
outline successful implementation strategies and list barriers to implementation.  A summary of the feed-
back from all medical groups is provided to the protocol work group for use in the revision of the protocol. 

Implementation Recommendations and Measures
Each protocol includes implementation strategies related to key clinical recommendations. In addition, ICSI 
offers protocol-derived measures.  Assisted by measurement consultants on the protocol development work 
group, ICSI's measures flow from each protocol's clinical recommendations and implementation strategies. 
Most regulatory and publicly reported measures are included but, more importantly, measures are recom-
mended to assist medical groups with implementation; thus, both process and outcomes measures are offered. 

Document Revision Cycle
Scientific documents are revised every 12-24 months as indicated by changes in clinical practice and literature. 
Each ICSI staff monitors major peer-reviewed journals every month for the protocols for which they are 
responsible.  Work group members are also asked to provide any pertinent literature through check-ins with 
the work group mid-cycle and annually to determine if there have been changes in the evidence significant 
enough to warrant document revision earlier than scheduled.  This process complements the exhaustive 
literature search that is done on the subject prior to development of the first version of a protocol.
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