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Research Questions

1. What is the clinical utility of creatinine and urea point of care testing for patients with
suspected renal failure?

2. What is the cost-effectiveness of creatinine and urea point of care testing for patients
with suspected renal failure?

3. What are the evidence-based guidelines regarding the use of creatinine and urea point
of care testing in non-emergency department settings?

Key Findings

Four non-randomized studies were identified regarding the clinical utility of creatinine and
urea point of care testing with suspected renal failure or impairment. One evidence-based
guideline was identified regarding the use of creatinine and urea point of care testing in
non-emergency department settings. No economic evaluations were identified regarding
the cost-effectiveness of creatinine and urea point of care testing for patients with
suspected renal failure.

Methods

A limited literature search was conducted by an information specialist on key resources
including Medline, Embase, the Cochrane Library, the University of York Centre for
Reviews and Dissemination (CRD) databases, the websites of Canadian and major
international health technology agencies, as well as a focused internet search. The search
strategy was comprised of both controlled vocabulary, such as the National Library of
Medicine’s MeSH (Medical Subject Headings), and keywords. The main search concepts
were creatinine and point-of-care (PoC) testing. Search filters were applied to limit retrieval
to guidelines for Q3 only. Where possible, retrieval was limited to the human population.
The search was also limited to English language documents published between January 1,
2015 and March 27, 2020. Internet links were provided, where available.

Selection Criteria

One reviewer screened citations and selected studies based on the inclusion criteria
presented in Table 1.
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Table 1: Selection Criteria

Patients with suspected renal failure or impaired function

Population
Intervention
Comparator

Outcomes

Study Designs

CADTH

Urea and creatinine point of care (PoC) testing (e.g., ISTAT device)

Q1-2: Central laboratory testing or no lab testing

Q1.: Clinical utility (e.g., reduce hospital stay, hospital admission, morbidity, mortality)

Q2: Cost-effectiveness (e.g., cost per health benefit)

Q3: Recommendations regarding the appropriate use of PoC creatinine and urea for ongoing renal
function monitoring

Health technology assessments, systematic reviews, randomized controlled trials, economic
evaluations, non-randomized studies, evidence-based guidelines

Results

Rapid Response reports are organized so that the higher quality evidence is presented first.
Therefore, health technology assessment reports and systematic reviews are presented
first. These are followed by randomized controlled trials, non-randomized studies, economic
evaluations, and evidence-based guidelines.

Four non-randomized studies®* were identified regarding the clinical utility of creatinine and
urea point of care testing with suspected renal failure or impairment. One evidence-based
guideline® was identified regarding the use of creatinine and urea point of care testing in
non-emergency department settings. No health technology assessments, systematic
reviews, randomized controlled trails or economic evaluations were identified in the
literature.

Additional references of potential interest are provided in the appendix.

Overall Summary of Findings

Four non-randomized studies’* were identified regarding the clinical utility of creatinine and
urea point of care (PoC) testing with suspected renal failure or impairment. The authors of
the first non-randomized study? assessed the utility of creatinine PoC blood gas analysis
compared to laboratory assay for patients admitted to the intensive care unit. The authors
found that creatinine PoC blood gas testing identified more acute kidney injury patients and
provided earlier detection of acute kidney injury compared to laboratory assay
measurements.? The authors of the second non-randomized study? evaluated the
implementation of creatinine assay PoC testing on a blood gas analyzer for screening pre-
existing renal impairment compared to central laboratory blood testing. The authors found
that creatinine assay PoC testing reduced patient waiting times and concluded that the
implementation of creatinine assay PoC testing may allow for more rapid clinical decisions.?
The third non-randomized study® compared three PoC testing devices with a reference
laboratory standard. Clinical utility outcomes were not specified within the identified
abstract, however, the authors concluded that PoC technology may be feasible to screening
patients at risk of acute kidney injury.® The fourth non-randomized study* evaluated the
clinical impact of the Stat Sensor PoC Whole Creatinine Analyzer compared to laboratory
measurements for mean turnaround time. The authors reported a faster turnaround time for
the PoC measurements compared to laboratory measurements and the authors concluded
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that the PoC measurements showed similar creatinine values with laboratory
measurements but provided faster results.*

One evidence-based guideline® by the National Institute for Health and Care Excellence
was identified regarding the appropriate use of PoC testing to assess kidney function. This
guideline recommends the use of PoC creatinine devices for assessing kidney function,
however, they do not recommend certain PoC devices to be used to assess kidney function
in order to guide decisions for intravenous contrast use during outpatient computer
tomography scans in adults.®

References Summarized

Health Technology Assessments

No literature identified.

Systematic Reviews and Meta-analyses
No literature identified.

Randomized Controlled Trials

No literature identified.

Non-Randomized Studies

1. Takaori K, Uchino S, Takinami M. Impact of point-of-care creatinine monitoring on early
detection of acute kidney injury in critical illness. J Nephrol. 2019 Dec;32(6):927-935.
PubMed: PM31512198

2. Bargnoux AS, Beaufils O, Oguike M, et al. Point-of-care creatinine testing in patients
receiving contrast-enhanced computed tomography scan. Clin Chim Acta. 2018
Mar;478:111-113.

PubMed: PM29269201

3. Snaith B, Harris MA, Shinkins B, Jordaan M, Messenger M, Lewington A. Point-of-care
creatinine testing for kidney function measurement prior to contrast-enhanced
diagnostic imaging: evaluation of the performance of three systems for clinical utility.
Clin Chem Lab Med. 2018 07 26;56(8):1269-1276.

PubMed: PM29672267

4. Carden AJ, Salcedo ES, Tran NK, et al. Prospective observational study of point-of-
care creatinine in trauma. Trauma Surg Acute Care Open. 2016;1(1):e000014.
PubMed: PM29766058

Economic Evaluations

No literature identified.

Guidelines and Recommendations

5. National Institute for Health and Care Excellence. Point-of-care creatinine devices to
assess kidney function before CT imaging with intravenous contrast. (NICE diagnostics
guidance DG37); 2019. https://www.nice.org.uk/quidance/dg37
See: 1. Recommendations: 1.1 and 1.3, page 4.
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