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A Report of the American College of Cardiology/American Heart 
Association Task Force on Practice Guidelines (Writing 
Committee to Revise the 2002 Guidelines on Perioperative 
Cardiovascular Evaluation for Noncardiac Surgery) Developed in 
Collaboration With the American Society of Echocardiography, 
American Society of Nuclear Cardiology, Heart Rhythm Society, 
Society of Cardiovascular Anesthesiologists, Society for 
Cardiovascular Angiography and Interventions, Society for 
Vascular Medicine and Biology, and Society for Vascular Surgery.

Fleisher LA, Beckman JA, Brown KA, et al. J Am Coll Cardiol 2007; Oct 
3;50(17):1707-1732.

http://content.onlinejacc.org/cgi/content/full/j.jacc.2007.09.001

ACC/AHA 2007 Guidelines on Perioperative 
Cardiovascular Evaluation and Care for 
Noncardiac Surgery: Executive Summary



ACC Clinical Predictors of 
Increased Perioperative Risk

Active cardiac conditions (“major”): unstable 
coronary syndromes (recent MI, class III-IV 
angina), decompensated CHF, significant 
arrhythmias, severe valvular disease (AS,MS)
Clinical risk factors (“intermediate”): CAD 
(prior MI, Class  I-II angina), compensated or 
prior CHF, diabetes (insulin?), CRI (Cr>2), 
CVA
(Minor): CVA, advanced age, abnormal EKG, non-sinus 
rhythm, low functional capacity, uncontrolled hypertension



ACC Cardiac Risk Stratification for   
Noncardiac Surgical Procedures

High: (cardiac risk > 5%) 
Emergent major operations, aortic and major 
vascular, peripheral vascular, prolonged 
procedures with large fluid shifts or blood loss

Intermediate: (cardiac risk < 5%)
Carotid endarterectomy, endovasc AAA, 
(stents/coils), head and neck, intraperitoneal, 
intrathoracic, orthopedic, prostate

Low: (cardiac risk < 1%)
Endoscopic, superficial, cataract, breast



Energy Requirements for Various 
Activities

1 MET
take care of self
eat, dress, toilet
walk indoors
walk 1-2 blocks 
(level)  at 2-3 mph
do light work around 
the house (dust, 
wash dishes)

4 METS

4 METS
climb 1 flight, go uphill
walk on level ground 4 mph
do heavy housework (scrub 
floors, move furniture)
do moderate recreational 
activities
participate in strenuous 
sports

> 10 METS



ACC/AHA Cardiac Evaluation & Care Algorithm 2007

Step 1

Step 2

Step 3

Step 4

Step 5

Need for emergency/ 
urgent noncardiac surgery?

Active cardiac conditions?
Unstable coronary synd, decomp HF, 

signif arrhythmias, severe valv dis

Low risk surgery?

Good functional capacity (>4 
METS) without symptoms?

Go to clinical risk factors
RCRI (CAD,CHF,DM,CVA,CRI)

To the operating room

Delay surgery for further 
evaluation and treatment

Proceed with surgery

Proceed with surgery

No

No

No

No  or    unknown

Yes

Yes

Yes

Yes

Proceed to OR

Proceed to OR with BB, or NIT?

Non-vasc- to OR with BB or NIT?
Vascular - NIT?

1-2

0

3



POISE: Perioperative 
Ischemia Evaluation Trial

Devereaux, AHA 2007

• 8351 pts >45 yrs old; with/at risk for ASHD

• Metoprolol CR (100mg preop; 100 mg 6 hrs 
postop; 200 mg 12 hrs later and then daily 
x30 days)

• Dose NOT titrated; held if syst BP<100mmHg

• 1o outcome: MI, cardiac arrest, cardiac death

• 2o outcomes: AF, revasc, CVA, total mortality

• Safety measures: significant bradycardia, 
hypotension



POISE:
Primary outcome and 
major secondary outcomes

Outcome 

Metoprolol 
(n=4174), 
n (%)

Placebo
(n=4177), 
n (%)

Hazard 
ratio p

Primary 
composite 

243 (5.8) 290 (6.9) 0.83 0.04

Nonfatal MI 151 (3.6) 215 (5.1) 0.70 0.0007

Total mortality 129 (3.1) 97 (2.3) 1.33 0.03

Stroke 41 (1.0) 19 (0.5) 2.17 0.005

Devereaux, AHA 2007



POISE: 
Secondary outcomes

Outcome 

Metoprolol
(n=4174), 
n (%)

Placebo
(n=4177), 
n (%)

Hazard 
ratio p

Revascularization 11 (0.3) 27 (0.6) 0.41 0.01

Atrial fibrillation 91 (2.2) 120 (2.9) 0.76 0.04

Significant 
hypotension 

626 (15.0) 404 (9.7) 1.55 <0.0001

Significant 
bradycardia 

274 (6.6) 101 (2.4) 2.71 <0.0001

Devereaux, AHA 2007



Perioperative Evaluation of the 
Patient with Cancer

Sunil K. Sahai, MD, FAAP.
Assistant Professor

Medical Director, Internal Medicine Perioperative Assessment Center 
The University of Texas M.D. Anderson Cancer Center 



Learning Objectives
• ONCOLOGIC SURGERY

• Review the reasons for surgery in cancer patients

• CANCER AND CANCER TREATMENT
• Describe patient-specific risk factors for 

perioperative issues in regards to type of cancer.
• Review common toxicities from chemotherapy 

which may impact perioperative management.

• PREOPERATIVE EVALUATION AND 
PERIOPERATIVE MANAGEMENT

• Review common issues that present in the 
perioperative period.



Introduction
The perioperative evaluation of a cancer patient is made 
especially challenging because of the additional 
physiological burden that cancer and cancer treatments 
impose on patients.

In some cases, the traditional guidelines fail because a 
surgery for a cancer is usually not elective.  Additionally, 
time and treatment constraints can prevent medical 
optimization.

A complete and comprehensive history and physical, 
along with targeted testing are essential to the 
perioperative evaluation of the cancer patient.



Cancer Patients are More Complex

• Perioperative Evidence Based Literature
– First exclusion criteria is usually cancer.

• Comorbid medical conditions.
• Risk factors which predisposed them to develop 

the malignancy
– Genetics?

• Risks associated with surgical procedures.
• Non-surgical treatment modalities.

– Chemo and XRT



Oncologic Surgery
In those cancer patients with solid tumors, 75% will have a surgical 
resection for cure, and 90% will have surgery for either cure or
palliation.

Surgery in cancer patients can be divided into five categories. The 
purpose of which is an important consideration when assessing 
risks and benefits.

1.   Diagnostic
2.   Curative
3.   Palliative
4.   Brachytherapy
5.   Surgery unrelated to cancer

In some cases, a surgery may change from one category to another, 
i.e. a diagnostic open lung biopsy may need to be converted to a
lung resection for curative purposes.     

Daly JM, Decosse JJ. Principles of surgical oncology. In: Calabrese P, Schein PS, Rosenberg SA, editors. Medical oncology. 
Toronto: Macmillan; 1985. p. 261.
Fox KR. Surgery in the patient with cancer. In: Goldmann DR, Borwn FH, Guarnieri DM, editors. Perioperative medicine: 
medical care of the surgical patient. 2nd edition. New York: McGraw-Hill; 1994. p. 283–93. 



Cancer Treatment
The treatment of cancer is not without side 
effects; which may affect perioperative planning.

• Cardiovascular
• Pulmonary
• GI/Hepatic
• Renal
• Hematologic 



Cancer & Cancer Treatment: 
Cardiovascular

Chemotherapy can have cardiovascular side 
effects, both during treatment and after 
treatment has been completed.  

Side effects of chemotherapeutic agents can be 
categorized based on class effect, i.e., 
anthracyclines can cause congestive heart 
failure. 



Cancer & Cancer Treatment:  
Cardiovascular II

In those receiving anthracyclines, dexrazoxane is 
sometimes used.  It is an iron chelator, thus preventing 
the formation of the anthracycline-iron complexes.

Radiation therapy can affect heart tissues.
– Pericardial effusion an early presenting sign
– Fibrous thickening can occur after 18 months
– Radiation therapy can accelerate coronary 

athersclerosis.



Cancer & Cancer Treatment:  
Pulmonary

Some chemotherapeutic agents can cause 
bronchospasm and/or pulmonary fibrosis/pneumonitis.  

Prior radiation therapy to the chest is also a known 
cause of pulmonary fibrosis.  This may lead to 
decreased vital capacity and reserve, thus potentially 
increasing the risk of post operative pneumonia.

Those patients with prior lung resections are prone to 
developing post operative pneumonia.



Cancer & Cancer Treatment: 
GI & Hepatobiliary

Cancer of the GI tract is a risk factor for malnutrition.  Those
receiving radiation therapy frequently have diarrhea, which leads to 
malabsorption with its associated consequences of weight loss and 
vitamin deficiency.

Cancer that involves the liver, either as a primary or through 
metastatic disease may complicate perioperative evaluation through 
coagulopathies, bilary dysfunction, and malnutrition.

Chemotherapy in the perioperative period may cause liver 
dysfunction and lead to a coagulopathy.
An albumin less than 3.5 has been shown to increase the risk of 
postoperative pneumonia.  



Cancer & Cancer Treatment: 
GI & Hepatobiliary II

• Chemotherapeutic agents associated with 
hepatotoxicity
– Methotrexate
– L-Asparaginase
– Cytosine Arabinoside (ARA-C)
– Plicamycin
– 6-Mercaptopuirine



Cancer & Cancer Treatment:
GU & Renal

Cisplatin based agents and nitrosoureas can cause renal 
insufficiency.  Additionally, tumor location may also 
impact renal function (i.e., obstructive hydronephrosis).

Cyclophosphamide can cause hemorrhagic cystitis.  
Hematuria from bladder cancer may impact perioperative 
anticoagulation strategies.

Tumor lysis syndrome can cause renal insufficiency.



Cancer & Cancer Treatment:
Hematology

• Cancer is a hypercoagable state
• Risk for postoperative DVT due to higher levels of cytokines, clotting factors, 

and cancer procoagulant A. 

• In the immediate postoperative period, Anti-thrombin III may be decreased.  
Perioperative DVT prophylaxis must be used in all patients. 

• Mucin producing tumors: adenocarcinomas of the pancreas, lung, and gi tract, 
are particularly at risk. DIC can occur after surgery in these patients.

• Blood counts vary widely; pancytopenia is common, either as a result of 
treatment, or the disease itself.

• Polycythemia
• Adrenal, hepatitic, ovarian, renal, and uterine cancers.

• Thrombocytosis
• Myeloproliferative disease, splenectomy, iron deficiency or inflammation.



Cancer & Cancer Treatment:
Neurology

Tumors or metastatic disease of the brain or spinal cord 
may complicate postoperative DVT prophylaxis.  

– Patients on steroids may have elevated blood sugars, 
leading to steroid induced diabetes.

– Myasthenia gravis occurs in about 50% of those with 
thymomas.  Also, Eaton Lambert syndrome is 
associated with small cell lung cancer, and Calcium 
channel blockers need to be avoided in both 
conditions. 



Cancer & Cancer Treatment:  
Endocrinology

• Cushing’s syndrome from ectopic production of ACTH is 
seen in small cell lung cancer, pancreatic cancer, 
carcinoid, and thymic tumors.

• SIADH is seen in a variety of lung cancers, including 
small cel, large cell, and adenocarcinomas.  Pancreatic 
and duodenal cancers are also associated with SIADH.

• Asymptomatic hyponatremia is not a contraindication to 
surgery. 



Cancer & Cancer Treatment:  
Endocrinology II

• A variety of conditions can lead to hypercalcemia, 
including ectopic production of parathyroid hormone, 
prostaglandins, and metastatic bone disease.  Elevated 
calcium levels need to be investigated for occult 
hyperparathyroidism.

• Tumors associated with hypercalcemia are breast 
cancer, non-small cell lung cancer, and multiple 
myeloma. 



Cancer & Cancer Treatment:  
Endocrinology III

• Hypoglycemia is seen in mesenchymal tumors, 
adrenocortical tumors, pancreatic non-islet cell tumors, 
and hepatocellular cancer.

• Hyperglycemia is seen with chemotherapy, and occult 
diabetes is often revealed during chemotherapy. 

• Standard recommendations for diabetes management in 
the perioperative period also apply to cancer patients.



Cancer & Cancer Treatment:  
Endocrinology IV

• Adrenal insufficiency is common in those patients who 
have received steroids in the course of their cancer care.

• Hypothyroidism is common in those patients who receive 
radiation for head and neck cancers.



Perioperative Evaluation and 
Management

• Performance status frequently declines during treatment.  
It is important to assess functional status before and 
after treatment.

• Nutritional status has far reaching consequences and 
evaluation by a nutritionist prior to surgery may help 
optimize the patient.  In the severely malnourished, 
parental therapy in the week before surgery may reduce 
morbidity.  Additionally, nutritional support after surgery 
is also helpful. 

Alvino, R., Perioperative nutritional support: who and how: Cleveland Clinic Journal of Med 71(4):345-351, 2004.



Preoperative Testing

The field of perioperative medicine is moving away from 
routine preoperative testing; however, we feel that the 
cancer patient is an exception to this trend.
• Routine lab testing may uncover metabolic or hematologic 

issues secondary to prior cancer therapy that need to be 
addressed in the perioperative period.

• CXR and EKG’s may also be indicated for those with history of 
thoracic cancer or radiotherapy to the chest wall.

• These studies are frequently obtained during the “work-up” of a 
cancer patient and need not be repeated for the surgical 
procedure being contemplated if they are relatively recent.



Preoperative Testing: Cardiology
As previously mentioned, complications from cancer and cancer 
care can include congestive heart failure, ischemic heart disease, 
hypertension, hypotension, pericarditis and fibrosis.

• In high risk patients, consider non invasive testing, which may 
be predictive of post operative cardiac complications.

• Decisions to delay surgery in high risk patients should be made 
in consultation with a cardiologist familiar with the patient and 
the cancer.  A resectable cancer may not be so in the future if 
delayed because of preoperative angiography and stent 
placement.

Chang K, Sarkiss M, Won KS, Swafford J, Broemeling L, Gayed I. Preoperative risk stratification using gated 
myocardial perfusion studies in patients with cancer. J Nucl Med. 2007 Mar;48(3):344-8.



Preoperative Testing:  
Pulmonary

• As mentioned before, chemotherapy can affect the lungs; 
preoperative spirometry may assist in identifying patients who may 
need optimization prior to surgery

• A preoperative therapeutic thoracentesis for a pleural effusion may 
increase a patient’s pulmonary reserve during surgery.

• Patients with complex head and neck cancers need careful 
evaluation by anesthesia for any potential airway issues.

• Those patients undergoing head and neck surgery with Obstructive
Sleep Apnea need careful evaluation by a pulmonologist as a the 
mask they are using may not be able to fit after surgery and/or 
jeopardize any skin grafts or reconstructive procedures.



Preoperative Testing:  
Hematology

Blood counts vary widely in cancer patients
• In general, platelet counts between 50,000 and 2 

million are safe for surgery.  Those with lower 
platelet counts may need platelet transfusions, and 
those with greater counts may need low dose 
aspirin in the perioperative period.

• Erythropoietin may alleviate anemia, transfuse only 
when necessary.

• Polycythemia is associated with both bleeding and 
thrombosis, if needed, phlebotomize until 
hemoglobin less than 15 g/dl.



Preoperative Testing:  
Hematology II

• In those patients undergoing subsequent cycles of 
chemotherapy, neutropenia is fairly common, elective 
procedures should be timed so that all counts have 
recovered (usually just prior to the next round of 
chemotherapy)

• Mucin producing adenocarcinomas can induce DIC in the 
post operative period.

• Extended DVT prophylaxis is recommended by both the 
ACCP and NCCN guidelines.



Perioperative Management & 
Risk Reduction

• Perioperative Beta Blockade
• Diabetes
• Perioperative Anticoagulation 

– “Bridging”
• Corticosteroid Coverage
• Postoperative Pulmonary Complications
• VTE Prophylaxis



Perioperative Risk Reduction

• Perioperative Beta-blockade
– ACC/AHA 2006 Guideline Update on Perioperative 

Cardiovascular Evaluation for Noncardiac 
Surgery:Focused Update on Perioperative Beta-Blocker 
Therapy

• VTE Prophylaxis
– Prevention of Venous Thromboembolism: The Seventh 

ACCP Conference on Antithrombotic and Thrombolytic 
Therapy (June 2006)

• Perioperative Pulmonary Complications
– Risk Assessment for and Strategies To Reduce 

Perioperative Pulmonary Complications for Patients 
Undergoing Noncardiothoracic Surgery: A Guideline from 
the American College of Physicians (2006)



Summary

While the perioperative care of the cancer patient is in 
many ways unchanged from the usual patient with no 
cancer history, the unique systemic effects of cancer and 
cancer therapy pose challenges that need to be taken 
into account.  The role of an internist familiar with cancer 
and cancer related comorbidities can play an integral 
part in management of the surgical oncology patient. 

Sunil Sahai, Jessica Wobb, Ellen Manzullo, The Internal Medicine Perioperative Assessment Center: An Innovation in the 
Perioperative Management of Medical Comorbidities at a Comprehensive Cancer Center, Cleveland Clinic Journal of 
Medicine, Vol 73 • E-SUPPLEMENT 1 Sept 2006



Cancer & Cancer Treatment: Cardiovascular

Edward T.H. Yeh, MD, et. al. Cardiovascular Complications of Cancer Therapy: Diagnosis, Pathogenesis, and Management, 
Circulation. 2004;109:3122-3131



Cancer & Cancer Treatment: Cardiovascular



Cancer & Cancer Treatment: Cardiovascular



The Role of 
Statins in 
Perioperative 
Medicine

The Role of 
Statins in 
Perioperative 
Medicine

An Update for SGIM An Update for SGIM 
April 2008April 2008
Lenny Feldman Lenny Feldman LF@jhmi.eduLF@jhmi.edu
Check out JHCME.com Check out JHCME.com 



ObjectivesObjectives
Evaluate evidence for the pleiotropic effects of Evaluate evidence for the pleiotropic effects of 
statins statins 
Synthesize the data from "acute" statin treatment Synthesize the data from "acute" statin treatment 
in nonsurgical settingsin nonsurgical settings
Examine the current perioperative statin literatureExamine the current perioperative statin literature
Investigate the possible harms of perioperative Investigate the possible harms of perioperative 
statinsstatins



Questions to AnswerQuestions to Answer
Do we need to start statins urgently for surgery if a Do we need to start statins urgently for surgery if a 
patient should be on one chronically?patient should be on one chronically?
If a patient does not necessarily need statins If a patient does not necessarily need statins 
chronically, is major noncardiac surgery a reason chronically, is major noncardiac surgery a reason 
to start one?to start one?

Which statin, what dose, and for how long?Which statin, what dose, and for how long?

Is there an increased risk of harm in the Is there an increased risk of harm in the 
perioperative period? perioperative period? 



Statins

Acute Pleiotropic Effects of Statins

Blunt neutrophil-
induced injury

Increase nitric oxide release

Antithrombotic effects

Anti-inflammatory effects Antiproliferative effetcs

Improve endothelial function

Effect on cytokine levels

Stabilize unstable coronary plaques

Reduce oxidative stress



Reperfusion Injury in RatsReperfusion Injury in Rats
Di Napoli P, Antonio Taccardi A, Grilli A, et al. Simvastatin reduces 

reperfusion injury by modulating nitric oxide synthase expression: 
an ex vivo study in isolated working rat hearts. Cardiovasc Res. Aug 1 
2001;51(2):283-293. 

Lefer AM, Campbell B, Shin YK, Scalia R, Hayward R, Lefer DJ. 
Simvastatin preserves the ischemic-reperfused myocardium in 
normocholesterolemic rat hearts. Circulation. Jul 13 1999;100(2):178-
184.

Sironi L, Cimino M, Guerrini U, et al. Treatment with statins after 
induction of focal ischemia in rats reduces the extent of brain 
damage. Arterioscler Thromb Vasc Biol. Feb 1 2003;23(2):322-327.



Human Acute SettingsHuman Acute Settings
Cannon et al, for the PROVE IT–Thrombolysis in Myocardial 

Infarction 22 Investigators. N Engl J Med. 2004;350:1495-1504.

Fonarow GC, Wright RS, Spencer FA, et al. Effect of statin use within the 
first 24 hours of admission for acute myocardial infarction on early 
morbidity and mortality. Am J Cardiol. Sep 1 2005;96(5):611-616.

Montaner J, Chacon P, Krupinski J, et al. Simvastatin in the acute phase 
of ischemic stroke: a safety and efficacy pilot trial. Eur J Neurol. Jan 
2008;15(1):82-90.



Surgical DataSurgical Data

•Noncardiac Vascular 
•Carotid Endarterectomy
•Major Noncardiac (non-vasc)



Study (# of pts) Design Type of 
Surgery

Primary Endpoint Adjusted OR or 
RR (95% CI)

Poldermans 
(2816) 0.22   
04/03

Case-
controlled

Vascular In-hospital mortality (0.10-0.47)

Kertai (570)
10/04

Retrospective, 
observational

Vascular Thirty day 
perioperative mortality 
and MI

0.24 (0.10-0.70)

O’Neil-Callahan 
(1,163) 2/05

Retrospective, 
observational

Vascular In-hospital 
perioperative cardiac 
complications

0.52 (0.35-0.77)

Ward (446) 
Thirty day 
complications
10/05

Retrospective, 
observational

Vascular perioperative 
cardiovascular

0.36 (0.14-0.93)

Le Manach (669) 
6/07

Prospective, 
cohort 

Vascular Myocardial necrosis in 
patients discontinuing 
versus continuing 
statins after surgery. 

5.4 (1.2-25.3) 

Major Noncardiac Vascular Surgery Major Noncardiac Vascular Surgery 
Observational StudiesObservational Studies



Study (# of pts) Design Type of 
Surgery

Primary Endpoint Adjusted OR,RR, 
or HR (95% CI)

Barrett (3062)
7/07

Retrospective 
cohort

Vascular Long-term mortality after 
vascular surgery

0.78 (0.67-0.92) 
NNT= 22

Feringa (359)
10/07

Prospective 
Observational 
dividing pts by 
statin dosing 
and LDL levels

Major Vascular major cardiac events 30 
days after sx and long-
term

30-day: 0.62 (.40-
.96) with higher 
statin dose
Late: 0.76(.65-.89) 
with higher statin 
dose

Welten (2126)
11/07

retrospective 
study of 
prospectively 
collected data 
dividing pts by 
renal function

Major Vascular All cause, cardiac, and 
cerebrovascular mortality 
30 days after sx and long-
term

30-day: 0.27 
(0.13-0.54)                  
Late: 0.58 (0.48-
0.69)

Durazzo (100)
5/04

RCT Vascular At 6 months: death from 
cardiovascular causes, 
nonfatal AMI, ischemic 
stroke, or US

0.31 p=0.031

Major Noncardiac Vascular Surgery Major Noncardiac Vascular Surgery 
StudiesStudies



Noncardiac Vascular SurgeryNoncardiac Vascular Surgery
Elective Vascular ProceduresElective Vascular Procedures
Randomized to statin or placebo an average of 2 Randomized to statin or placebo an average of 2 
weeks before surgeryweeks before surgery
ITT, doubleITT, double--blind blind 
Total of 45 days of therapyTotal of 45 days of therapy
Excluded for previous statin useExcluded for previous statin use
BetaBeta--blocker use was recommended blocker use was recommended ““on the basis on the basis 
of current guidelinesof current guidelines””
Followed for 6 monthsFollowed for 6 months

Durazzo AE, Machado FS, Ikeoka DT, et al. Reduction in cardiovascular events after 
vascular surgery with atorvastatin: a randomized trial. J Vasc Surg. May 2004;39(5):967-
975; discussion 975-966. 



Vascular Surgery RCTVascular Surgery RCT



Event-free Survival for 6 MonthsEvent-free Survival for 6 Months

13/17 cardiac events in 
first 10 days post-op

HarmHarm-- 1 patient with rhabdo1 patient with rhabdo



Study (# of pts) Design Type of 
Surgery

Primary Endpoint Adjusted OR or RR 
(95% CI)

Kennedy (3360)
10/05

Retrospective 
cohort

CEA In-hospital mortality  
In-hospital stoke        
In-hospital cardiac 
event

0.25 (0.07-0.90)
0.55 (0.32-0.95)
0.87 (0.49-1.54)

McGirt (1566) 
11/05

Retrospective
cohort 

CEA Stroke
Death 

0.41(0.18-0.93)
0.21(0.05-0.96) 

Carotid EndarterectomyCarotid Endarterectomy

McGirt- No benefit for asymptomatic patients with carotid stenosis



Study (# of pts) Design Type of 
Surgery

Primary Endpoint Adjusted OR or 
RR (95% CI)

Lindenauer 
(780,591)

Retrospective, 
cohort

Major 
Noncardiac

In-hospital mortality 0.62 (0.58-0.67)

Major Noncardiac SurgeryMajor Noncardiac Surgery

Lindenauer PK, Pekow P, Wang K, Gutierrez B, Benjamin EM. Lipid-lowering therapy and in-
hospital mortality following major noncardiac surgery. Jama. May 5 2004;291(17):2092-2099. 

Perioperative DeathsPerioperative Deaths
•• 2.13% (1640) in statin group2.13% (1640) in statin group
•• 3.05% (21,460) in the statin na3.05% (21,460) in the statin naïïve groupve group



Surgical Data LessonsSurgical Data Lessons
Most look at CABG or nonMost look at CABG or non--cardiac vascular cardiac vascular 
surgerysurgery
Retrospective studies all show odds are in the Retrospective studies all show odds are in the 
favor of statin usersfavor of statin users
None are clear on whether statin use day of None are clear on whether statin use day of 
surgery or 4 weeks before surgery is bestsurgery or 4 weeks before surgery is best
None can tell if statin withdrawal is harmfulNone can tell if statin withdrawal is harmful
None quantify risks of statin useNone quantify risks of statin use



RisksRisks



Prospective Observational StudyProspective Observational Study
Major elective vascular surgeryMajor elective vascular surgery –– 981 screened981 screened
Pretreatment started approx 40 days before Pretreatment started approx 40 days before 
surgery for pts with elevated cholesterolsurgery for pts with elevated cholesterol

44 patients (5%)44 patients (5%)

Patients continued on chronic therapyPatients continued on chronic therapy
182 (19%)182 (19%)

Perioperative death and MI compositePerioperative death and MI composite
22 (8.8%) of statin users22 (8.8%) of statin users
111 (14.7%) of the non111 (14.7%) of the non--usersusers

Schouten O, Kertai MD, Bax JJ, et al. Safety of perioperative statin use in high-risk 
patients undergoing major vascular surgery. Am J Cardiol. Mar 1 2005;95(5):658-660. 



HarmsHarms

• Length of surgery was the only predictor of myopathy

• No case of rhabdomyolysis occurred



Harm CaveatsHarm Caveats
Almost no studies have targeted harms as a Almost no studies have targeted harms as a 
primary outcome. Studies are not powered for this.primary outcome. Studies are not powered for this.
Harms not assessed in patients who develop Harms not assessed in patients who develop 
sepsis, acute renal failure, or hepatitis after sepsis, acute renal failure, or hepatitis after 
surgery.surgery.



The FutureThe Future
&&

CONCLUSIONS



DECREASE-IV StudyDECREASE-IV Study
44--year multiyear multi--armed placebo controlled studyarmed placebo controlled study
Evaluating the use of a statin and betaEvaluating the use of a statin and beta--blocker blocker 
separately and together separately and together 
Patients Patients >> 40 years old40 years old
Undergoing elective noncardiac surgeryUndergoing elective noncardiac surgery
Have an estimated risk of cardiovascular death of Have an estimated risk of cardiovascular death of 
more than 1%more than 1%
Have not used statins previouslyHave not used statins previously
Do not have elevated cholesterolDo not have elevated cholesterol

Schouten O, Poldermans D, Visser L, et al. Fluvastatin and bisoprolol for the reduction of perioperative cardiac mortality and morbidity in high-
risk patients undergoing non-cardiac surgery: rationale and design of the DECREASE-IV study. Am Heart J. Dec 2004;148(6):1047-1052.



My RecommendationsMy Recommendations
Evaluate all patients for need for chronic statin Evaluate all patients for need for chronic statin 
therapy based on NCEP guidelinestherapy based on NCEP guidelines
If not on chronic therapy but should be, start ASAP If not on chronic therapy but should be, start ASAP 
before surgerybefore surgery-- pretreatment is probably betterpretreatment is probably better
When seen inpatient, start statin ASAP if the When seen inpatient, start statin ASAP if the 
patient should be receiving statin chronicallypatient should be receiving statin chronically
Do not withhold statin from chronic users Do not withhold statin from chronic users 
Consider statins in patients with multiple risk Consider statins in patients with multiple risk 
factors having moderate risk surgeryfactors having moderate risk surgery
Advise surgeons to follow LFTs and CPKs Advise surgeons to follow LFTs and CPKs 
especially if the clinical condition changesespecially if the clinical condition changes



ACC/AHA 2007 Perioperative 
Guidelines 

ACC/AHA 2007 Perioperative 
Guidelines 

““for patients undergoing vascular surgery with or for patients undergoing vascular surgery with or 
without clinical risk factors, statin use is without clinical risk factors, statin use is 
reasonable. reasonable. 
patients with a risk factor who are undergoing patients with a risk factor who are undergoing 
intermediateintermediate--risk procedures could consider statin risk procedures could consider statin 
therapy therapy 
patients who already receiving statins and are patients who already receiving statins and are 
undergoing noncardiac surgery should not have undergoing noncardiac surgery should not have 
their statin discontinued their statin discontinued 



UnknownUnknown
Benefit for Benefit for moderate risk patients undergoing moderate risk patients undergoing 
moderate risk surgerymoderate risk surgery
When therapy should be startedWhen therapy should be started-- 2 weeks, 1 month2 weeks, 1 month
Should therapy be started on the day of surgery if it Should therapy be started on the day of surgery if it 
was not started earlierwas not started earlier
Which statin and what dosesWhich statin and what doses
How long should therapy be continued in patients How long should therapy be continued in patients 
who would not otherwise qualify for themwho would not otherwise qualify for them
What are the risks of perioperative statin therapy What are the risks of perioperative statin therapy 


