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LESS IS MORE

Evaluation of a Best Practice Advisory on Ordering
Prothrombin Time, International Normalized Ratio,
and Partial Thromboplastin Time Tests
Demand for citrate products increased in early 2021 because
of rising COVID-19 infection rates and their use in COVID-19
vaccine development and therapeutics.1 Thus, a shortage en-
sued of 3.2% sodium citrate laboratory tubes used primarily
for prothrombin time (PT), international normalized ratio (INR),
and partial thromboplastin time (PTT) testing. In June 2021,
the US Food and Drug Administration added sodium citrate
tubes to the device shortage list; currently, all blood speci-
men tubes are on the list.2 Choosing Wisely Canada, a health
education campaign, also issued recommendations in Febru-
ary 2022 to reduce coagulation testing, considering that sev-
eral studies reported as few as 10% of PT and PTT tests were
clinically indicated.2-4 The aim of the present study was to
evaluate whether a best practice advisory (BPA) changed the
number of PT, INR, and PTT tests ordered.

Methods | In this quality improvement study, a BPA was
instituted on May 15, 2021, at 1 academic hospital for adult
patients (aged ≥18 years) who were hospitalized or pre-
sented to the emergency department. When clinicians
ordered a PT, INR, or PTT test without other coagulation
tests, the electronic medical record (EMR) displayed the
message, “There is a national shortage on blue top tubes,

and we request thoughtful restraint in reflexive ordering of
PT/INR/PTT. Does this patient require PT/INR/PTT measure-
ment?” and provided guidance on appropriate clinical sce-
narios. The message required acknowledgment but did not
prohibit ordering. An email was also sent to all physicians
detailing the conservation strategies. No other contaminat-
ing interventions in the weeks surrounding the BPA were
identified because the US Food and Drug Administration
added sodium citrate tubes to the device shortage list nearly
a month later. An interrupted time series design was used to
analyze changes in rates of PT, INR, and PTT testing
between 6 months before (November 15, 2020-May 14,
2021) and 6 months after (May 15-November 14, 2021) the
BPA. Data were analyzed using Stata, version 17 (StataCorp
LLC). The University of Michigan Medical School Institu-
tional Review Board deemed this study exempt from review
because it was classified as a quality improvement study.
The study followed the SQUIRE reporting guideline.

Results | Daily PT, INR, and PTT tests decreased from a mean
463.8 tests per day before to 329.0 per day after the BPA
(–29.1%; P < .001). The reduction after the BPA was –31.4%, as-
suming that temporal trends (slopes) before and after the BPA
were the same, and –26.0% when trends before and after the
BPA were fitted separately (P < .001 for each). The trend for
testing (ie, the slope) was slightly higher after the BPA (15 more
tests per 100 days vs 10 more tests per 100 days before BPA;
difference, 5 [95% CI, 0-10] tests per 100 days; P = .07). How-
ever, this trend was associated with less than a 10% reduc-

Figure. Number of Prothrombin Time (PT), International Normalized Ratio (INR), and Partial Thromboplastin Time (PTT) Laboratory Tests Collected
During the Study Period
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Circles represent the tests ordered. The dotted line shows when the best practices advisory was instituted on May 15, 2021.
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tion in the estimated effect size during the 6-month fol-
low-up period (Figure).

Discussion | The COVID-19 pandemic necessitated innovations
to ensure the provision of evidence-based care during a world-
wide shortage of laboratory tubes commonly used for PT, INR,
and PTT testing. Our findings suggest the BPA was associated
with an immediate decrease in ordering of these tests, and the
reduction persisted for 6 months. The BPA informed clini-
cians of a nationwide problem they may not have known about.
The inclusion of guidance on appropriate clinical scenarios
within the EMR may have contributed to the success of this
intervention as well.5,6

Limitations of the study include the lack of data regard-
ing clinical indication of the tests deferred and single-
institution data. Given that the BPA was implemented when
resources were scarce, the findings may not be representa-
tive of what a similar intervention would achieve when sup-
plies are abundant.

A pandemic-created natural experiment highlighted the
effectiveness of a BPA added to clinician communication to re-
duce potentially unnecessary care. As attention to low-value
care grows, the addition of EMR-embedded decision-making
tools may need to be considered and further evaluated.
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