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It is the practice in most health care institutions in our This is considered a significant contributing factor to
country to have patients for elective surgery evaluated perioperative morbidity and mortality.?

pre-operatively by Internists and Anesthesiologists. Preoperative evaluation also promotes patient
Practitioners don't seem to agree on how this is to be  engagementandhelps facilitate shared decision making
carried out. Each institution has its own protocol and by providing patients and their providers with clear,
even individual physicians have their own preference, ynderstandable information about perioperative

which they .have learned either during their training or  cardiovascular risk in the context of the overall risk of
from experience.

Physicians usually request for preoperative tests for
patientsundergoing elective surgery in order to minimize
risk, and to serve as a baseline to detect subsequent
changes.! Several authors agree to this as the goal of
pre-operative evaluation. This is being done to identify
risk factors and to screen broadly for undiagnosed
disease.?® Undiagnosed clinical conditions are correlated
with the risk of complications during the perioperative
period.* This then allows the physician to identify
patients with increased risk of morbidity and mortality,
and to help them design preoperative strategies that can
reduce these risks.>> These tests can be helpful to
stratify risk and guide postoperative management;

surgery.

In light of the evolving nature of elective surgery,
increased attention has been placed on pre-operative
evaluation.” All patients require a history and physical
examination and for some patients, this may be the only
necessary evaluation. Clinically important abnormalities
can usually be predicted from a complete history and
physical examination. Some authors report that 60-70%
of laboratory tests ordered before general surgery are
not really necessary.**?

Age is a very important factor. In asymptomatic
patients who are 50 years of age and older, a more
extensive assessment of history and physical
however, most of them are obtained because of protocol examination is warranted, because of higher incidences
rather than medical necessity. of undiagnosed medical conditions. The incidence of

Majority of surgeries performed are non-cardiac in abnormal laboratory examinations was also observed to

nature. Mortality rates for these procedures can be as increase in this subset of patients. !¢

high as 4% depending on the patient's risk and type of For these reasons, a renewed focus on the utility of
surgery.® Cardiovascular complications account for half ~routine laboratory assessment to guide or predict
of all morbidities and mortalities in the perioperative Pperioperative care and outcomes has been the subject of
period for patients undergoing non-cardiac surgery. several systematic reviews and guidelines.
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Although guidelines on preoperative evaluation have
been published by the American Society of
Anesthesiologists (ASA), American College of
Cardiology (ACC)/American Heart Association, Inc.
(AHA) and the National Institute of Health and Care
Excellence (NICE), the Philippine College of Surgeons
(PCS) through its Committee on Surgical Research
found aneed to formulate these Evidence-based Clinical
Practice Guidelines (EBCPG), to make them applicable
to our setting, and to focus on the ASA I and II patient
who will undergo an elective non-cardiac surgery. The
ASA Classification of Physical Status is the most widely
used preoperative clinical assessment tool. It is
generally accepted as a good predictor of postoperative
outcome.'! This grading system is used to evaluate the
degree of a patient's physical state or illness before
selecting the anesthetic or before performing surgery
(Table 1).

These guidelines are intended for the use of attending
physicians, sur-geonsand anesthesiologists, to minimize
unnecessary tests and referrals prior to surgery. They
are based on the mostrecent available scientific evidence

Table 1. ASA Physical Status ClassificationSystem.

ASAI A normal healithy patient Healthy, non king, no or mini | use
ASAN A patient with mild systemic disease WMMvmmfmm
! {but not limited to): cumrent smoker, social
Mm pregnancy. obesity (30 < BMI < 40), well-controlied
DM/HTN, mild lung disease

ASA N A patient with severo systemic disease Substantive fi itati One or more moderate o
sovere diseases. Examples include (but not limited o) poorly
controlled DM or HTN, COPD, morbid obesity (BMI 240). active
hepatitis, alcoho! dependence or abuse, Implanted pacemaker,
moderate ejection fraction, ESRD undergoing
regularly scheduled dialysis, premature infant PCA < 60 weeks,
history (=3 months) of MI, CVA, TIA, or CAD/stenls.

ASA IV A patient with yst di that is a constant threat to Examples include (but not limited to): recent { <3 months) M,
CVA, TIA, or CAD/stents, ischemia or severe
vaive severe reduction of
DIC, MDWESRDMMMMMMM

ASAYV A moribund patient who is not expected to survive withoult the Examples include (butnotllmlbd to): m—pturau abdominalthoracc

operation aneurysm, e trau | bleed with mass effect,
ischemic bowel in motm of significant cardiac pathology or
multiple organ/system dysfunction

ASA VI A deciared brain-dead patient whose organs are being removed

for donor purposes

*The addition of “E” denotes Emergency
increase in the threat to life or body part)

Reference: AmericanSocietyofAnesthesiologists.
classification-system. Accessed 11/30/2016.6

surgery: (An emergency is defined as existing when delay in tr
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and the views of local experts on current practices in the
preoperative evaluation of the ASA I and II patients
undergoing elective non-cardiac surgery. They are merely
recommendations and are not the only acceptable
methods of preoperative evaluation. These guidelines
should be modulated by patients' preferences, socio-
cultural circumstances and other factors that may
influence the management of individual patients. They
arenotintended to serve as the basis for court litigations,
sanctions or related issues.

The PCS Foundation provided funding for this project.

Executive Summary

The Technical Working Group (TWG )was composed
of members of the PCS Committee on Surgical Research
(CSR), an epidemiologist, and representatives from
other specialty organizations. The group convened on
June 8, 2016 to establish the basic framework of the
EBCPG. Important issues were discussed, and clinical
questions were developed, which were approved by the
PCS Board of Regents on June 25, 2016.

" of the pati Id lead to a significant

https://www.asahq.org/resources/clinical-information/asa-physical-status-
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The TWG is composed of the following:

. Ma. Luisa D. Aquino, MD (PCS)
. Jose Modesto B. Abellera III, MD (PCS-CSR)
. Andrei Cesar S. Abella, MD (PCS-CSR)
. Alfred Philip O. De Dios, MD (PCS-CSR)
. Maria Cheryl L. Cucueco, MD (PCS-CSR)
. Joy Grace G. Jerusalem, MD (PCS-CSR)
. Concepcion L. Cruz, MD (Philippine Society of
Anesthesiologists)
8. Elaine Cunanan, MD (Philippine Society of
Endocrinology & Metabolism)
9. Domingo S. Bongala Jr., MD (PSGS)
10. Leonardo O. Ona III, MD (PCS-CSR)
11. Ma. Angelina Mirasol, MD (Philippine Society of
Hematology & Blood Transfusion)
Jesus Fernando B. Inciong, MD (Philippine Society
of Parenteral and Enteral Nutrition)

~N N DB W~

12.

Literature search using electronic database Pubmed
(Medline) of the U.S. National Library of Medicine,
UpToDate and others was done. Key words used for the
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search included the following MeSH terms: "preoperative
evaluation", "preoperative risk assessment", "preoperative
testing", "elective non-cardiac surgery", '‘perioperative
risk". Relevant articles were retrieved and appraised,
including the latest guidelines from ASA, NICE, ACC/
AHA. Cross-referencing was done. A manual search
was done to retrieve the full text of some journals. A total
of 45 articles were used.

The group held a meeting September 10, 2016 to
appraise the articles and evaluate the level of evidence
using Oxford Center for Evidence Based Medicine,
2011. On October 4, 2016, recommendations were
proposed for each clinical question based on the
corresponding best scientific evidence. The first draft of
the clinical practice guidelines was then prepared.

To ensure acceptability of the guidelines by the other
specialties, this first draft was presented to a Multisectoral
Expert Panel in an en banc meeting  organized by the
PCS on December 6,2016 during the Annual Clinical
Congress. The panel ratified the evidence, then graded
and formalized the recommendations using the Nominal
Group Technique, assuring unopposed generation of

Table 2. Oxford Centre For Evidence-Based Medicine 2011 Levels of Evidence.

2011 Levels of Evidence
= Jtd =
? rmdm nmmﬁommph -n /a
Ehat lrbl\':hngw
fircumstances®
reviEw ndividual cross sectional PNon cutive studies, or c: Case-control i or ch ba
of cross sectional studies with dies with i h i iy applied ref dards*® poor or non-indep 9
onsistently apphed reference lied ref dard and feference standard®™
plinding
E inception cohort studies ICohort study or control arm of randomized trial® [Case—series or case~ n/a
of incepuon cohort studes rontrol studies, or poor
Fandormized thal Tied cohory follow-up Chn—wus.an—mnwﬂrhdnmsm-h
randomized trials or nof-1 trials |or observational study with s ez, or h “" ing
tic review of randomized  [Individual domized trial 3 controlied cohort/follow-up mm.kﬂmum-hnd
or {exceptionally) ebservational (post ing ) ided or b d ing
nested case-control studies, - [itudy with dramatic effect Eunmsufﬁmnumbuxbonhmn tuches**

wth &
Fandomized tnal
or {exceptionally) observational
study with dramatic effect
OC review Of randomized  [Randomized tral ~randomized controlled cohort/ foliow-up ace-ceries. case-control, Mechanizm-based|
iyt bor b 4 04 2
rucies 't N
* Level may be graded down on the basis of study quality, imprecision, indire (study PICO does not PICD), b of in bety

<teacdi.

or b the ab

** As always, a systematic review is generally better than an individual study.

dut eﬁeclmhmmﬂ.lndmwb.grndldnplfllurchllwormyhmd’hdﬂm
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ideas from all participants. Following suggestions from
the expert panel, the second draft was prepared and sent
to the members of the panel by email on March 2017 for
their approval. The final draft will be presented in a
Public Forum on May 2017 during the PCS Mid-year
Convention in Cagayan de Oro.

Members of the Expert Panel:

1

10.

. Edgar A. Baltazar, MD (PCS Board of Regents)
2.
3.

Armando C.Crisostomo, MD (PCS)
Nemencio A. Nicodemus Jr., MD (Philippine Society
of Endocrinology & Metabolism)

. Annabelle S. Lim, MD (Philippine Society of

Nephrology)

. Roberto O. Domingo, MD (Philippine Society of

General Surgeons)

. Venerio G. Gasataya Jr., MD (Philippine Society of

General Surgeons)

. Catherine Nunez, MD (Philippine Association of

Plastic, Reconstructive and Aesthetic Surgeons)

. Joy Gali, MD (Philippine Society of Vascular

Surgeons)

. Servando Sergio DC, Simangan Jr., MD

(Philippine Society of Transplant Surgeons)
Luisito O. Llido, MD (Philippine Society of
Parenteral and Enteral Nutrition)

Recommendations were graded as follows:

Categories of Recommendations

Category A Atleast 75% consensus by expert panel

present

Category B Recommendation somewhat

controversial and did not meet
consensus

Category C ~ Recommendation caused real

disagreements among members of the
panel
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Clinical Questions:

1. Among ASA I & II adult patients for elective non-
cardiac surgery, what preoperative tests are
recommended?

2. What additional non-patient risk factors (such as
type of surgery, type of anesthesia, length of surgery,
etc.) should be considered when ordering
preoperative tests?

Which other risk assessment tools aside from ASA
classification (functional capacity, type of surgery,
etc.) is recommended for adult patients for elective
non-cardiac surgery?

Summary of Recommendations:

Among ASA I & II adult patients for elective non-
cardiac surgery, what preoperative tests are
recommended?

A thorough history and PE is sufficient in the
evaluation of patients for elective non-cardiac
surgery.

For those classified ASA I, routine preoperative
testing is not recommended.

Forthose classified ASA II, preoperative testing
isrecommended only if clinically indicated.

Level 2 Category A

Summary of Evidence

There is no evidence derived from high-quality
studies that supports routine preoperative testing in
healthy adults undergoing non-cardiac surgery. Several
systematic reviews explored whether preoperative testing
leads to changes in management or reduces perioperative
mortality or morbidity in unselected patients undergoing
elective, non-cardiac surgery. These studies showed no
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significant difference in perioperative outcome.'$1%-12.13
Diagnostic evaluation is not necessary if the intention is
to simply lower the risk of complications from surgery.
Such interventionis only indicated to further investigate
abnormal findings noted on the history and physical
examination.

Garcia in his 2014 paper analyzed whether
preoperative tests in elective surgeries are ordered
according to clinical criteria. The correlation between
ASA physical status classification with the diagnostic
examinations ordered is shown in Figure 1. The paper
showed that 41.9% of tests performed in patients
classified as ASA 1 was not indicated. In patients
classified as ASA 1I, 442 tests (17.72%) were made
without necessity.’
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Figure 1. Correlation of ASA status of patients with the results
of diagnostic examinations ordered.’

The efficacy of performing specific diagnostic
examinations was investigated in several of these papers.
Correlating it with the local practice, the authors ob-
tained evidence for the use of Complete Blood Counts,
Electrocardiograms, Co-agulation Studies, Blood Sugars,
Urinalysis, and Chest x-rays.

CBC

Johannson and Feely found no valid evidence
suggesting that routine preoperative complete blood
count, specifically measurement of hemoglobin

orhematocrit values will lead to a change in clinical
manage-mentor outcome in ~ patients without pre-
existing conditions or signs of anemia in clinical
examination and medical history. Likewise, there was
no valid evidence supporting routine preoperative WBC
or CRP testing in asymptomatic patients."'?

A complete blood count is indicated for patients with
diseases that increase the risk of anemia or patients in
whom significant perioperative blood loss is anticipated.
For this subset of patients, the prevalence of anemia is
relatively low. None of the guidelines recommend
indiscriminate preoperative CBC or hemoglobin
testing.!-!?

ECG

Routine preoperative resting 12-lead ECG is not
useful for asymptomatic patients undergoing low-risk
surgical procedures. It is reasonable for a certain subset
of patients (those with known coronary heart disease,
significant arrhythmia, peripheral arterial disease,
cerebrovascular disease, or other significant structural
heart disease) undergoing medium or major surgery. It
may be considered for asymptomatic patients without
known coronary heart disease, except for those
undergoing low-risk surgery.>'> Abnormal ECG results
changed the cardiac risk level in 8.7% of such patients,
although these situations did not interfere with the
surgical procedure.*

Below is a summary of recommendations taken
from the 2014 ESC/ESA Guidelines on non-cardiac
surgery:'

Chest X-ray

There is a lack of high-quality evidence supporting
the use of routine preoperative chest radiography. The
guidelines concur that performing it in asymptomatic,
healthy patients is not indicated. This is mainly because
itrarely alters perioperative management in these cases.
Therefore, it cannot be recommended on a routine
baSiS.5’12’15’16

Chest x-ray should not be offered routinely to
healthy individualsundergoing non-cardiac surgery. The
literature provides no evidence on the clinical
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Table 3. ESC/ESA Recommendations on routine pre-operative
ECG.

Pre.cperatve ECG may de
cansidered for patierss who have
risk factor(s) ard are scheduled for
low-risk sargery.

Pre-cperstive ECG may be
considered for patients who have
no risk factors, are above 65 years
of age. and are scheduled for
intermediate-risk surgery.
Rowutine pre-operative ECG is not
recommenrded for patients wha
kave ro risk lactors avd are
schedaled for low-risk surgery,

ECG = ectrocadograshy.
“Clas of meco—merdstion.
*Leve! of eviderce.

effectiveness and cost-effectiveness of this test in this
specific patient group. No test should be performed
unless it is likely to influence patient treatment.'%!5:1¢

Coagulation Studies

All the guidelines do not routinely recommend the
performance of coagulation tests before surgery as the
predictive values for each of these screening tests are
limited.*'> There are no valid evidences for routine
preoperative coagulation testing. Performing the tests
will not lead to a change in clinical management or
outcome in asymptomatic patients. The use of these
tests is only recommended if there are specific risk
factors in the patient's history.

Coagulation studies are reserved for patients with a
history of bleeding or medical conditions that predispose
them to bleeding (like liver disease), those taking
anticoagulants, and those with history of an underlying
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coagulation disorder. An accurate bleeding history
should be obtained from all surgical patients, and
appropriate coagulation testing should be considered
only if there are specific risk factors.The routine use of
coagulation tests is not recommended.">!?

Blood Sugar

Among the guidelines, there is no clear consensus on
preoperative glucose testing. There are some that
recommend performing it based on the clinical setting,
while others recommend doing it on the basis of the
presence of co-morbid conditions, surgical risk and
medication use.'?

It is not recommended to test blood sugar levels
routinely during the preoperative preparation of a healthy
individual about to undergo non-cardiac surgery.>'>!¢

Kidney Function Tests

There is no evidence that justifies routine testing for
renal function, electrolytes, and urine analysis in
asymptomatic subjects without a history of renal disease
or electrolyte disorder. Because of this,urinalysis is not
recommended as a routine test before surgery.!>1216

Several case series have shown that the incidence of
abnormalities is up to 34 percent, but only lead to a
change in management in less than 14 percent, and of
those patients, less than 1 percent had postoperative
complications. There is little evidence that an abnormal
result is associated with post-operative complications.
This shows that the predictive values of routine urinalysis
in asymptomatic patients are poor.

Preoperative urinalysis is recommended for patients
undergoing invasive urologic procedures and those
undergoing implantation of foreign material.'?

The aforestated tests do not make an important
contribution to the process of perioperative assessment
and management of the patient. The decision to
recommend further testing can be considered a balancing
act between the estimated probabilities of effectiveness
versus risk. Unnecessary testing may even cause harm
due to over treatment of borderline or false-positive
results.*10:14
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Tests may be performed on a selective basis for
purposes of guiding or optimizing perioperative
management. The patient's clinical history, comorbidi-
ties, and physical examination findings can help guide the
surgeon on when to order pre-operative testing. The use
of testing should be limited to those circumstances in
which the results of such tests will clearly affect patient
management.'®1214

Indiscriminate use of laboratory examinations
increase costs without reducing preoperative
complications. They often do not change perioperative
management, may lead to follow-up testing with results
that are often normal, and can unnecessarily delay
surgery, all of which increase the cost of care. The value
of these preoperative tests should be seen in terms of
their clinical effectiveness and cost-effectiveness in the
identification of specific clinical abnormalities in patients
with a known underlying risk.*!%13

2. What additional non-patient risk factors (such as
type of surgery, type of anesthesia, length of surgery,
etc.) should be considered when ordering
preoperative tests?

The type of surgery is an important consideration in
determining cardiac risk and the need for preoperative
tests.

For intermediate to high risk surgery, the following
preoperative tests are recommended:

e CBC or Hemoglobin for surgery in which
significant blood loss is anticipated

e Kidney function tests (creatinine, electrolytes,
BUN) if patient is at risk for acute kidney injury

« ECG for ASA I patients age 65 or older with no
ECG for the past 12 months, and for ASA II
patients regardless of age

Level 2, Category A
Summary of Evidence

Although patient characteristics carry a more
significant impact on pre-operative risk assessment, the

type of surgery to be performed is an important
consideration in evaluating the potential for perioperative
morbidity and mortality. Many of the commonly used
risk indices include the type of surgery in estimating
overall clinical risk. Surgery related factors that impact
the degree of physiologic stress include the level of
urgency, degree of invasiveness, type and duration of the
procedure.!” Metabolic and physiologic stress attributable
to surgery is directly proportional to the magnitude of the
operation, as well as the duration.

The ACC/AHA guidelines on perioperative
cardiovascular evaluation and care for non-cardiac
surgery stratify procedures by the risk of developing an
adverse cardiac event. Depending on the percentage of
cardiac risk, procedures are classified as low (£1%),
intermediate (1-5%) or high (25%)'* (Table 4).
Procedures that carry a risk of greater than 1%
necessitate appropriate pre-operative risk assessment
and evaluation in healthy ASA 1 and 2 patients.? The
NHS-NICE guidelines on routine pre-operative testing
provide a simple graded scale to classify the degree of
procedural invasiveness'® (Table 5).

While pre-operative testing for low risk surgeries
performed in an ambulatory setting or on an elective
basis is not cost-effective and not recommended?’,
anticipated prolonged surgical procedures (=3 hours)

Table4. Cardiac risk stratification for non-cardiac surgical procedures

High (25% cardiac risk)- Emergent major operations, particularly
elderly; Aor-ticor major vascular surgery; Peripheral vascular surgery;
Upperabdominal

Intermediate (1-5%)- Intraperitoneal and intrathoracic surgery, Carotid
endarterectomy, Head and neck surgery, Gynecologic surgery,
Neurosurgery, Orthopedic surgery, Urologic surgery

Low (<£1%)- Endoscopic procedures, Superficial procedures, Cataract
sur-gery, Breast surgery, Ambulatory surgery

Table adapted from Fleisher LA, Beckman JA, Brown KA, etal. 2009 ACCF/

AHA fo-cused update on peri- operative beta blockade incorporated into the
ACC/AHA 2007 guidelines on perioperative cardiovascular evaluation and
care for noncardiac sur-gery: a report of the American College of Cardiology
Foundation/ American Heart As-sociation task force on practice guidelines.
Circulation 2009;120:169-276, and Mukherjee D, Eagle KA. Perioperative
cardiac assessment for noncardiac surgery: eight steps to the best possible
outcome. Circulation 2003;107:2771-4.
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associated with large fluid shifts and/or blood loss that
may adversely affect hemodynamic status, cause
prolonged operative time due to highly invasive technique
(as opposed to minimal access procedures) and those
done on an emergent basis, particularly in the elderly,will
benefit from diagnostic pre-operative evaluation.'®

Table 5. Severity of surgical grades.

Grade 1 (minor)- excision of lesion of skin; drainage of breast abscess

Grade 2 (intermediate)- primary repair of inguinal hernia; excision of
varicose vein(s) of leg; tonsillectomy/adenotonsillectomy; knee
arthroscopy

Grade 3 (major)- Total abdominal hysterectomy; endoscopic resection
of prostate; lumbar discectomy; thyroidectomy

Grade 4 (major+)- total joint replacement; lung operations; colonic
resection; radi-cal neck dissection; neurosurgery; cardiac surgery

Table adapted from National Institute for Health and Care Excellence
(NICE). Routine preopera-tive tests for elective surgery. London
(UK): National Institute for Health and Care Excellence (NICE); 2016
Apr 5. 16 p. (NICE guideline; no. 45).

The degree of urgency of a surgical intervention is
also important when considering the need for
preoperative assessment. In true surgical emergencies
such as a ruptured abdominal aortic aneurysm or major
vascular trauma, acomprehensive diagnostic evaluation
would notbe achievable nor would it change the plan of
surgery. In such situations, only the most important
tests that would influence the immediate plan of
management may be requested. In urgent surgical
cases, where the complications of the untreated
condition outweighs the attendant risk of the surgical
procedure, preoperative evaluation can be performed
to lower the cardiac risk but by no means alter the
surgical plan. In elective procedures, pre-operative
assessment is beneficial not only in reducing morbidity
and mortality rates, but will be important in treatment
planning. Pre-operative assessment helps determine if
the patient is a good candidate for surgery, or
alternatively, be best managed conservatively.

The type of anesthetic does not factor significantly
in the decision to do pre-operative testing because the
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anesthesiologist must always be ready to shift to general
anesthesia should a complication from regional anesthetic
procedures arise.!® However, the depth of anesthesia
should be monitored because it may be a risk factor for
perioperative complications.?

With regard to what type of preoperative tests to
request for ASA I and Il patients undergoing intermediate
to highrisk procedures, the following should be considered
based on the NICE Guidelines for routine preoperative
tests for elective surgery!'®:

¢ Full blood count- offer the test

e Kidney function tests (creatinine, electrolytes,
blood ureanitrogen)- consider for patients at risk
for acute kidney injury

* EKG - Consider for people aged over 65 if no
ECG results are available from past 12 months

3. Which other risk assess ment tools aside from ASA
classification (functional capacity, type of surgery,
etc.) is recommended for adult patients for elective
non-cardiac surgery?

ASA is a sufficient tool for preoperative risk
assessment.

The following risk assessment tools may also be used to
predict perioperative cardiac complications:

o Revised Cardiac Risk Index (RCRI)

o American College of Surgeons-National Surgical
Quality Improvement Program (NSQIP)

0o Myocardial Infarction or Cardiac Arrest (MICA)
Calculator

o ACS NSQIP Surgical Risk Calculator

A validated tool (such as the NRS 2002, SGA, and
modified SGA may be used to screen and assess for
possible nutrition-related complications
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Level III, Category A
Summary of Evidence

Determining the peri-operative risk helps the clinician
in deciding if surgery will proceed without any added
testing, or if surgery should be postponed, or if the
planned surgery should be changed to a procedure of
lesser risk. A combination of factors are utilized to
estimate peri-operative risk, expressed as a percent
likelihood of developing an unexpected event, mostly
cardiac in origin.

Therisk of developing cardiac complications such as
cardiac arrest and myocardial infarction have been
reported to be 5% and ranges from 1-5 % for those with
intermediate-risk procedures.!'!

All patients deemed toundergo anon-cardiac surgery
must be evaluated for peri-operative risk for developing
cardiac complications by getting a complete history
including symptoms of cardiac diseases like angina,
dyspnea ischemic or valvular diseases, congestive heart
failure, hypertension, diabetes, kidney disease and
cerebrovascular disease together with the functional
status of the patient.!!

Wolters, et al. in 1996 evaluated the ASA
classification and peri-operative variables as predictors
of outcome by investigating the relationship of the
presence of pre-operative risk factors such as
hypertension, history of myocardial infarction, smoking
and bronchopulmonary diseases, to the development of
cardiac and pulmonary complications. They concluded
that the risk of complications was significant with ASA
Class IV (OR=4.2) and ASA IIT ( OR 2.2)."

Several systems of risk assessment have evolved
since Goldmanin 1977 introduced the firstrisk assessment
tool, the Cardiac Risk Index (CRI), utilizing a point
system classification for determining peri-operative
riSk.21’22’23’24’25

Prause, et al. in 1997, in a study of 16,227 patients
undergoing non-urgent surgery, correlated peri-operative
mortality with ASA physical status classification,
Goldman's CRI, and the two combined. They concluded
thatthe combination of ASA Classification and Goldman's
CRI can increase the accuracy in predicting peri-
operative mortality.?®

In 1999, Lee did a prospective validation cohort
study of 4,315 patients for elective major non cardiac
surgery. He revised Goldman's risk assessment tool and
introduced the Revised Cardiac Risk Index (RCRI),
identifying six independent risk predictors of cardiac
complications: high-risk type of surgery, history of
ischemic heart disease, history of congestive heart failure,
history of cerebrovascular disease, preoperative
treatment with insulin and preoperative serum creatinine
of >2mg/dL. He concluded that in stable patients
undergoing elective major non-cardiac surgery, the RCRI
can identify patients at higher risk for complications.?®

Lee further concluded that the RCRI may be useful
in identifying patients who will need further risk
stratification, and patients who are at low risk but will
need further evaluation by a specialist.?® Its simplicity
has made its application widespread and has been
extensively validated.!'!?".282

Ford, etal. in 2009, made a systematic review of 24
cohort studies involving 792,740 patients, evaluating
RCRI. He concluded that although RCRI was useful for
low risk patients undergoing major non-cardiac surgery,
it did not perform well at predicting cardiac events for
high risk patients, and those undergoing vascular non-
cardiac surgery, or at predicting death.?

Gupta, et al. in 2007, evaluated a prospective
multicenter cohort study of more than 250 hospitals (n=
211,410 patients) included in the American College of
Surgeons National Surgical Quality Improvement
Program (NSQIP) database. Multivariate regression
analysis of 136 variables identified 5 predictors for the
development of peri-operative myocardial infarction or
cardiac arrest (MICA): type of surgery, dependent
functional status, abnormal creatinine, American Society
of Anesthesiologists (ASA) classification and increasing
age. They developed a risk model in 2007 from NSQIP
data and validated the results in 2008 (n =257,385). In
2011, Gupta applied the RCRI to the 2008 NSQIP data,
to obtain a better risk model. This was used to develop
an interactive risk calculator (MICA risk calculator), a
web-based tool, to estimate incidence of postoperative
MICA.*?

In 2013, Bilimoria, et al. developed the American
College of Surgeons -NSQIP surgical risk calculator, a
web-based tool. They studied 1,414,006 patients in 393
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Table 6. Major Cardiac Complication Rates and 95% CIs in Derivation and Validation Cohorts Stratified
by Risk Classification System (adapted from: Lee TH, Marcantonio ER, Mangione CM, et al. Derivation
and prospective validation of a simple index for prediction of cardiac risk of major non cardiac surgery.
Circulation 1999; 100:1043.)

Derivation Cohort (n=2833) Vaiczton Cohort in=1422)

EventsPop Rate (35% O) EventsPop Rate (5% O

Original Cargac Risk Index
Class | vz 1401020 13103 130.7.21)
Cass il 200581 I6R255 15297 512582
Cass® sz 9(1389 834 542179
Cass W 05 0 02 0
ROC arez (SE) 0606 0 334 0.701 Q043

Mocified Cardiac Risk index
Class | 497278 1801323 an3in 2101430
Cass il &% 6324132 444 9125128
Cass @ w2 832385 w 4298582
ROC arez (SB) 05450022 0.582 0.034

ASA cass
Class | o4 0 08s 0
Cass i 141558 09@5. 19 ma 1004,20)
Cass @ 351078 3R345 24561 4328683
Cass W 78 85@35 17 443 83@s8.221)
ROC are2 (SB) 0.697 ©0.031) 0.706 {0.036)

Rewsed Carciac Risk Ingex
Cess| shon 05@2 1)) 2488 04005 1.5
Cass il 141106 13072 5567 gs@3.2y)
Cass 18508 62158 177258 66039103
CassV 197210 2135138 12n08 N0E88 184
ROC arez (SB) 0.758 .032° 0.806 (0.034)1

"Within the derivation cohort, P<0.05 for comparison of performance of Original vs Modified Cardiac Risk Index,
Modified Risk Index vs ASA cizss, and Original Cardiac Risk Index vs ASA ciass. Also within the derivation cohort,
P<0.001 for comparson of Revised Cardiac Risk Index vs both Original and Modfied Cardiac Risk Index, and
P=0.055 for comparison of Revised Cardiac Risk Incex vs ASA class. Data on ASA ciass were missing for 36 patients.

fWithin the validation cohort, P=0.021 for comperison of Revised Cardiac Risk index vs Orginal Cardiac Risk
Index, P<0.0001 for comparison of Revised Cardiac Risk Index vs Modified Cardiac Risk Index, and P=0.018 for
comparison of Revised Cardiac Risk Index vs ASA class. Dzta on ASA clzss were missing for 24 patients.
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hospitals encompassing 1,557 unique CPT (Current
Procedural Terminology) codes. It included 20 risk
factors from demographic data, and co-morbidities plus
1 variable for the type of surgical procedure. The initial
data from colon-specific procedures were compared
with data from different types of surgery and results
were calibrated to come up with a universal model.
Furthermore, risk estimate adjustments to the score
were allowed to be made by the surgeon, to increase the
estimated risk. Results of the study showed this universal
NSQIP Surgical Risk Calculator model to be an excellent
predictor of mortality (c-statistic = 0.944; Brier score =
0.011), and morbidity (c-statistic=0.816, Brier score =
0.069).%

The RCRI, MICA and the NSQIP surgical risk
calculator, are recommended by the ACA/AHA as
validated risk-prediction tools, that can be useful in
predicting the risk of peri-operative major adverse
cardiac event (MACE) in patients undergoing non-
cardiac surgery. The comprehensive nature of the
ACS-NSQIP makes it a good risk calculator; its use
entails the need for a web browser and an internet
connection, and data encoding may be cumbersome. It
has not yet been externally validated outside the
NSQUIP.>!!

A patient who is found to have significant risk for
developing cardiac complications must be properly
worked up preoperatively with electrocardiogram, echo
cardiography or stress testing as deemed necessary with
proper referral to a cardiologist.!!

Preoperative malnutrition is associated with increased
morbidity and mortality among patients undergoing major
surgical intervention.’'-* Recently, the ESPEN (European
Society for Parenteral and Enteral Nutrition)
recommended identifying patients "At Risk"of nutrition
related complications using BMI, weight loss and fat
free mass index as criteria.?’-3%

The ASPEN (American Society for Parenteral and
Enteral Nutrition) and the ADA (American Dietetic
Association) recommended criteria for the diagnosis of
adult malnutrition.based on identification of 2 or more of
the following characteristics:*’ (a) insufficient energy
intake, (b) weight loss, (c¢) loss of muscle mass, (d) loss
of subcutaneous fat, (e) localized or generalized fluid
accumulation that may sometimes mask weight loss, and

(f) diminished functional status as measured by hand-
grip strength.*

There are many nutritional screening and assessment
toolsused in the surgical population, NRS 2002 (Nutrition
Risk Screening 2002)*' and the SGA (Subjective Global
Assessment)*? have been widely utilized. In the local
setting, a validation study using the modified SGA, as
advocated by the PhilSPEN (Philippine Society for
Parenteral and Enteral Nutrition) and also used by the
Committee on Critical Care and Surgical Nutrition in the
PCS-IONS (Philippine College of Surgeons -Improved
Outcomes with Nutrition Support) back in 2006 and the
PSGS (Philippine Society of General Surgeons) Surgical
Nutrition Module started in 2011, has been shown to
identify complications in "At Risk" surgical and medical
patients with a sensitivity of 94.7% and specificity of
95.2%.% Ocampo et al., using the surgical nutrition risk
assessment form, noted that more complications as the
risk score increased,and mortality was noted only in
high-risk patients.** On the other hand, Del Rosario, et
al. showed significantly higher complication rates among
surgical patients found to be at high nutrition risk, but no
difference in mortality was noted compared to low
nutrition risk patients.*
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