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Summary of the Clinical Problem
Preoperative evaluation, often including laboratory testing, is used to
assess a patient’s risk for perioperative adverse events, characterize
the current status of systemic disease, and identify any unrecognized
risk factors or disease that may increase risk of complications. Preop-
erative testing may lead to significant harms and costs, particularly
when false-positive or incidental findings are uncovered.1 Testing of-
ten does not significantly change management in relatively healthy
patients.2 There is significant variability in clinical practice regarding
“routine” preoperative testing for elective surgery in healthy and co-
morbid populations. This guideline addresses the use of selected and
specific common laboratory tests for nonpregnant adults undergoing
elective surgery (excluding cardiothoracic surgery or neurosurgery).

Characteristics of the Guideline Source
This guideline was developed by the NCGC with funding from the
UK NICE. The guideline development group (GDG) comprised clini-
cal specialists and generalists, researchers, patients, and care-
givers. Members completed conflict of interest disclosures at each
meeting. No actions beyond declarations were taken (Table).

Evidence Base
This guideline updates a 2003 guideline that was based largely on ex-
pert consensus and was commissioned after the publication of a 2012
systematicreviewaddressingroutinepreoperativetesting.Thatreview
found only 5 observational studies addressing CBC counts and renal
function testing and suggested that routine testing in healthy patients
rarelyuncoversabnormalresultsorchangesmanagement.3 Forthisup-
date,evidenceregardingpreoperativeCBCcounts,testingofrenalfunc-

tion and coagulation, and testing for pregnancy and sickle cell disease
publishedbeforeJuly2015wasreviewed.Asystematicreviewwascon-
ductedregardingpreoperativeHbA1ctesting.Meta-analysiswasplanned
but not performed because of the nature of the available evidence. Re-
sults from single studies were presented. The GDG appraised quality of
evidence using an adaptation of the GRADE criteria.

Recommendations were drafted by interpretation of the evi-
dence or based on expert opinion when evidence was of poor qual-
ity, conflicting, or absent. A modified Delphi survey with formal con-
sensus defined as at least 70% agreement was also considered
alongside any available evidence, but the GDG ultimately drafted rec-
ommendations based on their consensus (eg, when they felt that
Delphi results reflected more traditional or conservative practice).
Finally, strength of the recommendation was designated as “offer,”
“consider,” or “do not routinely offer” based on available evidence.4

For CBC count, 8 retrospective and 2 prospective studies were
included.4 Evidencewasmainlyof loworverylowqualityandpertained

Table. Guideline Rating

Standard Rating
Establishing transparency Good
Management of conflict of interest in the guideline development group Good
Guideline development group composition Good
Clinical practice guideline–systematic review intersection Poor
Establishing evidence foundations and rating strength for each
of the guideline recommendations

Poor

Articulation of recommendations Fair
External review Good
Updating Good
Implementation issues Good

GUIDELINE TITLE Routine Preoperative Tests for Elective Surgery

DEVELOPER National Clinical Guideline Centre (NCGC)

RELEASE DATE April 2016

PRIOR VERSION June 2003

FUNDING SOURCE National Institute for Health and Care
Excellence (NICE)

TARGET POPULATION Patients older than 16 years who are
American Society of Anesthesiologists (ASA) grade 1 to
4 with 1 or more medical comorbidity and having minor,
intermediate, or major or complex elective surgery (excluding
cardiothoracic or neurosurgery).

MAJOR RECOMMENDATIONS
• For ASA grade 1 or 2 patients undergoing minor surgery

(eg, excising skin lesion), do not routinely offer preoperative

laboratory tests. For ASA grade 3 or 4, consider renal function
testing in patients at risk of acute kidney injury (AKI).

• For ASA grade 1 patients undergoing intermediate surgery (eg,
inguinal hernia repair), do not routinely offer any preoperative
laboratory tests. For ASA grade 2 patients, consider renal function
testing in patients at risk of AKI. For ASA grade 3 or 4 patients,
offer renal function testing; for patients with cardiovascular or
renal disease with recent symptoms, consider performing
complete blood cell (CBC) counts; for those with chronic liver
disease or taking anticoagulants, consider coagulation testing.

• For all patients undergoing major or complex surgery, offer
preoperative laboratory testing with CBC counts and renal
function (for ASA grade 1, consider renal function testing
only in patients at risk of AKI). Consider coagulation testing
in ASA grade 3 or 4 patients with chronic liver disease or
taking anticoagulants.

• Do not routinely offer testing for sickle cell disease, hemoglobin
A1c (HbA1c) testing for patients without diabetes, or urinalysis.

• In women of childbearing potential, ask about the possibility
of pregnancy and advise patients on fetal risks of surgery.

Clinical Review & Education

JAMA Clinical Guidelines Synopsis

jama.com (Reprinted) JAMA August 8, 2017 Volume 318, Number 6 567

© 2017 American Medical Association. All rights reserved.

Downloaded From: http://jama.jamanetwork.com/ by a Columbia University User  on 08/08/2017

http://www.jama.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2017.7508


to patients of higher ASA grades undergoing major surgeries. Most
studies found anemia to be associated with poorer outcomes. One
moderate-quality retrospective cohort study of 7679 patients found
increased risk of 90-day mortality in patients with preoperative ane-
mia (adjusted odds ratio [OR], 2.36; 95% CI, 1.57-3.55).4

For renal function testing, 3 low- or very low–quality retrospec-
tive studies were included, all of which noted an association be-
tween increased glomerular filtration rate (GFR) and better out-
comes. The largest was a post hoc analysis of a prospective study
of 2323 noncardiac surgery patients demonstrating increased mor-
tality risk and risk of major adverse events with progressive stages
of chronic kidney disease, although 34% of data was missing.4

For HbA1c testing, a systematic review identified 4 retrospec-
tive cohort studies and 1 prospective observational study. Evi-
dence was from a limited range of surgeries and was graded as
low or very low quality. For patients with diabetes, there were
weak but inconsistent associations between HbA1c of 7% or
higher and poor outcomes vs HbA1c less than 7%.3 In 2 retrospec-
tive studies addressing joint arthroplasty, one study of 6088
patients found that HbA1c of 7% or higher was associated with
increased risk of mortality (adjusted OR, 1.37; 95% CI, 0.82-2.29)
and surgical complications (adjusted OR, 1.22; 95% CI, 1.01-1.47),
whereas another study of 328 patients found HbA1c of 7% or
higher to not be predictive of joint infections (adjusted hazard
ratio, 0.86; 95% CI, 0.68-1.09) but did predict death (adjusted
hazard ratio, 1.30; 95% CI, 1.08-1.56).4

For coagulation testing, sickle cell disease testing, urinalysis, and
pregnancy testing, no trial evidence was available, so recommen-
dations were based on expert opinion and informed via the Delphi
survey, in which limited consensus was reached.

Benefits and Harms
Potential benefits of preoperative testing are detection of previ-
ously undiagnosed conditions that could affect a patient in the peri-
operative setting. There is insufficient evidence that surgical out-
comes are changed by preoperative testing. This is the case even
when abnormal test results are associated with worse outcomes. The
overwhelming opinion of the GDG was that the results of most test-
ing would not change management in most individuals undergoing
minor and intermediate surgery, with the exception of those with
significant comorbidities.4 The GDG also noted that for conditions
in which guidelines exist regarding general screening (eg, sickle cell

disease, diabetes), pathways already in place for screening were more
appropriate than preoperative screening.4

Harms of preoperative laboratory testing are the small risks as-
sociated with venipuncture and the potential for false-positive re-
sults that might cause undue anxiety or postpone necessary proce-
dures. The financial costs associated with the test, staff time, and
equipment were detailed for each procedure.3

Discussion
This guideline demonstrates the lack of reliable evidence underly-
ing recommendations for preoperative testing. The recommenda-
tions put forth in these guidelines come largely from expert opin-
ion. As noted above, there were several cases in which the GDG’s
opinion largely informed recommendations, particularly for test-
ing for which there was little or no evidence guiding recommenda-
tions (eg, sickle cell disease testing, urinalysis).4

Most other societies and guidelines agree that the decisions to
pursue preoperative laboratory testing should be based on history
and physical examination, and those recommendations consis-
tently note the reliance on expert opinion and low-quality evi-
dence. Low-risk surgical procedures are most commonly targeted
as those for which testing may be avoided; for example, the Soci-
ety of General Internal Medicine included this recommendation in
the Choosing Wisely campaign, and this was highlighted in practice
advisories by both the American Society of Anesthesiologists and
the Institute for Clinical Systems Improvement.5-7

Areas in Need of Future Study or Ongoing Research
The paucity of published evidence on the clinical effectiveness,
safety, and cost-effectiveness of routine preoperative laboratory test-
ing has been highlighted by this guideline and others. There re-
mains a pressing need for higher-quality evidence stratified by the
2 main risk classifications of interest, patients status and surgical risk,
that would provide guidance an area that has been largely in-
formed by the expert opinions of groups and societies.

ARTICLE INFORMATION

Author Affiliations: Section of Hospital Medicine,
University of Chicago, Chicago, Illinois (Martin);
Section of General Internal Medicine, University of
Chicago, Chicago, Illinois (Cifu).
Corresponding Author: Shannon K. Martin, MD,
MS, Section of Hospital Medicine, University of
Chicago, 5841 S Maryland Ave, MC5000, Chicago,
IL 60637 (smartin1@medicine.bsd.uchicago.edu).
Conflict of Interest Disclosures: The authors have
completed and submitted the ICMJE Form for
Disclosure of Potential Conflicts of Interest and
none were reported.

REFERENCES

1. Bock M, Fritsch G, Hepner DL. Preoperative
laboratory testing. Anesthesiol Clin. 2016;34(1):43-58.

2. Balk EM, Earley A, Hadar N, et al. Benefits and
Harms of Routine Preoperative Testing: Comparative
Effectiveness. Rockville, MD: Agency for Healthcare
Research and Quality; January 2014. Report
14-EHC009-EF.

3. Czoski-Murray C, Lloyd Jones M, McCabe C, et al.
What is the value of routinely testing full
blood count, electrolytes and urea, and pulmonary
function tests before elective surgery in patients
with no apparent clinical indication and in
subgroups of patients with common
comorbidities? Health Technol Assess.
2012;16(50):i-xvi, 1-159.

4. Routine Preoperative Tests for Elective Surgery.
London, England: National Institute for Health and
Care Excellence; April 5, 2016. NICE guideline 45.

5. Society of General Internal Medicine Choosing
Wisely recommendations. http://www.sgim.org
/File%20Library/SGIM/Publications/Choosing
-Wisely--Preop-Testing--revised-final-web2.pdf.
Accessed February 24, 2017.

6. Apfelbaum JL, Connis RT, Nickinovich DG, et al.
Practice advisory for preanesthesia evaluation:
an updated report by the American Society of
Anesthesiologists Task Force on Preanesthesia
Evaluation. Anesthesiology. 2012;116(3):522-538.

7. Card R, Sawyer M, Degnan B, et al. Institute for
Clinical Systems Improvement Perioperative
Protocol. Updated March 2014. https://www
.guideline.gov/summaries/summary/48408
/perioperative-protocol-health-care-protocol.
Accessed January 13, 2017.

Related guidelines

Institute for Clinical Systems Improvement Perioperative Protocol.
March 2014.

American Society of Anesthesiologists Practice Advisory for
Preanesthesia Evaluation. Updated 2012.

Clinical Review & Education JAMA Clinical Guidelines Synopsis

568 JAMA August 8, 2017 Volume 318, Number 6 (Reprinted) jama.com

© 2017 American Medical Association. All rights reserved.

Downloaded From: http://jama.jamanetwork.com/ by a Columbia University User  on 08/08/2017

mailto:smartin1@medicine.bsd.uchicago.edu
https://www.ncbi.nlm.nih.gov/pubmed/26927738
https://www.ncbi.nlm.nih.gov/pubmed/23302507
https://www.ncbi.nlm.nih.gov/pubmed/23302507
http://www.sgim.org/File%20Library/SGIM/Publications/Choosing-Wisely--Preop-Testing--revised-final-web2.pdf
http://www.sgim.org/File%20Library/SGIM/Publications/Choosing-Wisely--Preop-Testing--revised-final-web2.pdf
http://www.sgim.org/File%20Library/SGIM/Publications/Choosing-Wisely--Preop-Testing--revised-final-web2.pdf
https://www.ncbi.nlm.nih.gov/pubmed/22273990
https://www.guideline.gov/summaries/summary/48408/perioperative-protocol-health-care-protocol
https://www.guideline.gov/summaries/summary/48408/perioperative-protocol-health-care-protocol
https://www.guideline.gov/summaries/summary/48408/perioperative-protocol-health-care-protocol
https://www.guideline.gov/summaries/summary/48408/perioperative-protocol-health-care-protocol
https://www.guideline.gov/summaries/summary/36197/practice-advisory-for-preanesthesia-evaluation-an-updated-report-by-the-american-society-of-anesthesiologists-task-force-on-preanesthesia-evaluation
https://www.guideline.gov/summaries/summary/36197/practice-advisory-for-preanesthesia-evaluation-an-updated-report-by-the-american-society-of-anesthesiologists-task-force-on-preanesthesia-evaluation
http://www.jama.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2017.7508

