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Purpose. To analyze the impact of a 12-week extended International
Normalized Ratio (INR) follow-up interval on healthcare use.

Methods. A prospective cohort study of the use of an extended INR
follow-up interval of up to 12 weeks was conducted over 2 years in a
pharmacist-managed anticoagulation clinic. A detailed protocol was used
to extend the INR follow-up interval to 5-6 weeks and then 7-8 weeks
and 11-12 weeks. The number of planned and unplanned anticoagulation
encounters, procedures requiring warfarin interruption, telephone triage
phone calls, emergency department visits, and hospitalizations were col-
lected. A post hoc subanalysis was also completed on participants who
were scheduled for 4 consecutive 12-week intervals.

Results. Compared to baseline, at 12 months there was a mean decrease
in planned anticoagulation encounters of 2.24 visits (p < 0.001) among
44 participants. From 12 to 24 months compared to baseline, there was
a mean decrease in planned anticoagulation encounters of 3.13 visits
(p < 0.001) and an increase of 0.54 unplanned anticoagulation encounters
(p = 0.04) among 39 participants. The remainder of healthcare use vari-
ables were not statistically significantly different from baseline at any time
point. Of the 15 participants scheduled for 4 consecutive 12-week inter-
vals, there was a decrease from baseline of approximately 5 visits over the
course of a year (o < 0.001).

Conclusion. An extended INR follow-up interval appears to decrease
anticoagulation healthcare use without an increase in acute healthcare
use. While this intervention could be cost-effective, institutions need to
consider safety, efficacy, and feasibility prior to implementation.
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Warfarin requires frequent moni-
toring to ensure safe medica-

tion use. The American College of
Chest Physicians 2012 guideline sug-
gests extending the duration between
International Normalized Ratio (INR)
follow-up intervals up to 12 weeks for
patients on stable warfarin doses.! While
several sites have explored longer INR
follow-up intervals,?* it is common prac-
tice in the United States to observe a 4- to
6-week follow-up INR interval.>®
Instead of extending the INR fol-
low-up interval for warfarin, the use of
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a direct oral anticoagulant (DOAC) is
another avenue that can be used to de-
crease laboratory monitoring and cli-
nician times. The prevalence of DOAC
use is increasing, so some may think
that extending the INR follow-up in-
terval for warfarin may not be perti-
nent.’ However, some patients prefer
warfarin over DOACs due to the fre-
quent INR monitoring and reassurance
from clinician contact.’ Additionally,
some patients may not be candidates
for DOACs due to drug interactions, co-
morbid conditions, or cost.!! Therefore,
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interventions to improve warfarin use
for patients and the healthcare system
still require further investigation.

A longer INR follow-up interval of
up to 12 weeks is suspected to decrease
healthcare use and improve patient
satisfaction, but this has not yet been
demonstrated in practice.'> Barnes
et al.° evaluated 6- to 8-week INR fol-
low-up intervals and suggested that it
is a safe intervention with decreased
healthcare costs. Schulman et al."* were
the first to study an extended 12-week
INR follow-up interval and found a
12-week INR follow-up interval to be
noninferior to a 4-week interval for
time in target range. However, patients
randomized in the 12-week interven-
tion group still received INRs and clinic
contact every 4 weeks in a study set-
ting. Carris et al.> and Porter et al.* both
evaluated the feasibility and safety of
a 12-week INR follow-up interval in a
clinical setting and found that approx-
imately 30% of participants could have
extended intervals for a full year, sug-
gesting the benefit of the intervention.
Neither of these studies had findings
of meaningful increases in bleeding or
thrombosis.

Due to the paucity of published
information regarding the impact of
a 12-week INR follow-up interval on
healthcare use, this study sought to sys-
tematically collect patient encounters
within a healthcare system. This anal-
ysis is a targeted review of the health-
care use data collected from the study
initially reported by Porter et al. in
2018.* The objective of this subanalysis
was to evaluate the impact of a 12-week
extended INR follow-up interval on
healthcare use.

Methods

Aprospective cohortusingadetailed
protocol to extend the INR follow-up in-
terval to 12 weeks was completed over
the course of 2 years.** This study was
conducted in a pharmacist-managed
anticoagulation clinic where pharma-
cists have prescriptive authority and
oversee all aspects of outpatient man-
agement of anticoagulation. A detailed
description of the study protocol can
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KEY POINTS

¢ An extended INR follow-up
interval of up to 12 weeks
may decrease anticoagulation
healthcare use without an in-
crease in healthcare use.

e Over the course of 1 year,
patients who consistently
maintained a 12-week INR
follow-up interval had a mean
decrease in anticoagulation
healthcare encounters of 5
planned appointments.

e |nstitutions need to consider
safety, efficacy, cost, and fea-
sibility prior to implementation
of an extended INR follow-up
interval.

be found in the publication of Porter
et al.* The study was approved by the
University of Wisconsin-Madison
Health Sciences Review Board and
the William S. Middleton Memorial
Veterans Hospital
Development Committee. An inde-
pendent data monitoring committee
oversaw the safety of the study.

Research and

Inclusion criteria for the study in-
cluded patients who were 18 years of
age or older, on warfarin therapy with a
target INR goal range of 2-3, a patient
of the anticoagulation clinic for at least
12 months, and on a stable weekly war-
farin dose for at least 6 months prior
with no more than a single 1-time dose
adjustment.** Fourteen exclusion cri-
teria were used to ensure safe patient
selection; patients were excluded if they
had a history of binge drinking in the
last 6 months, had a diagnosis of cancer
and were on active chemotherapy or
radiotherapy, had a life expectancy of
less than 1 year, were enrolled in other
investigational drug protocols, only
received care in the anticoagulation
clinic for part of the year, received vis-
iting nurse services for INR monitoring,
had thrombocytopenia in the previous
3 months, had a history of bleeding
or thromboembolism requiring med-
ical intervention within the previous
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6 months, had treatment for active liver
disease, had cognitive impairment,
activated power of attorney, were un-
able to provide informed consent, were
non-English-speaking, had an unstable
mental health disorder, or had a history
of nonadherence to anticoagulation
policies and procedures. All enrolled
patients underwent informed consent.

INR follow-up intervals were ex-
tended following a protocol of 5-6
weeks, then 7-8 weeks, and then
11-12 weeks.** For INRs that were out
of range or for prespecified situations
where closer follow-up was warranted,
participants returned to usual care (i.e.,
shorter follow-up at the clinician’s dis-
cretion) until they requalified for an
extended INR follow-up interval. If
a patient required a permanent war-
farin dose change, a temporary war-
farin dose adjustment was needed for
greater than 1 month, or there was an
exclusion criterion with a time limit, a
patient required stable warfarin doses
for 6 months before requalifying for ex-
tended INR follow-up intervals.

To determine the impact of the
protocol on patient appointment
burden and anticoagulation clinic
workload, healthcare use was meas-
ured. The number of anticoagulation
clinic encounters, both planned and
unplanned, were collected. A planned
anticoagulation encounter was de-
fined as a scheduled INR with pa-
tient contact, whereas an unplanned
anticoagulation encounter was defined
as an unscheduled contact with the
patient that required clinician judg-
ment. Other healthcare use outcomes
included the number of procedures
requiring warfarin interruption, tele-
phone triage phone calls, emergency
department visits, and hospitalizations.
Only the highest level of acute care was
considered in the healthcare use anal-
ysis for each episode (for an emergency
department visit that resulted in a hos-
pital admission, only the hospital ad-
mission was collected).

Data were abstracted from the
electronic medical record for the time
intervals of 12 months prior to enroll-
ment (i.e., baseline), enrollment to
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12 months, and 12 to 24 months. Data
were collected in duplicate by 2 inde-
pendent investigators, with the excep-
tion of baseline, where approximately
50% of the data were collected in dupli-
cate. Discrepancies were discussed and
resolved between the investigators at
the time of data collection; a third inves-
tigator to arbitrate discrepancies was
not needed. Healthcare use outside the
electronic medical record was counted
if the encounter was documented.

A per-protocol analysis was used
where all participants still enrolled at
the end of the time point were included
in the analysis. A paired Wilcoxon
signed rank test was used to compare
the healthcare use data for all vari-
ables. The a priori level of significance
was 0.05. There were no adjustments
made for repeated testing. A post hoc
subanalysis was completed for par-
ticipants who were scheduled for 4
consecutive 12-week INR follow-up
intervals in order to characterize their
healthcare use. The Stata software ver-
sion 14.2 (StataCorp, College Station,
TX) was used for the statistical analysis.

Results

Fifty participants completed at least
1 study visit. Participants were prima-
rily white, non-Hispanic males (98%
and 98%, respectively). At the time of
enrollment, the mean + S.D. age was
71.4 £ 7.6 years. The most common in-
dication for anticoagulation was atrial
fibrillation (76%). On average, partici-
pants were on the same weekly warfarin

dose for a mean * S.D. of 92.1 + 68.6
weeks and lived a mean + S.D. of 17 +
17.6 miles from their primary laboratory
site (range, 0.3-81 miles). At baseline,
there was a mean + S.D. of 12.67 + 2.56
planned anticoagulation encounters for
the 12 months prior to enrollment (Table
1). At 12 months, there were 44 partici-
pants, and at 24 months, there were 39
participants who completed the study.
Additional demographic information
and details of participant attrition are
available in the article by Porter et al.*
Of the 50 participants, 14 (28%)
were unable to be scheduled for a
12-week INR follow-up interval.* The
article by Porter et al. describes further
information on the feasibility and safety
of using an extended INR follow-up
interval. Regarding healthcare use,
there was a mean decrease in planned
anticoagulation encounters of 2.24
visits at 12 months (p < 0.001) and 3.13
visits from 12-24 months (p < 0.001)
(Table 1). There was an increase of 0.54
unplanned anticoagulation encounters
from 12-24 months (p = 0.04). The re-
mainder of the healthcare use data, in-
cluding telephone triage phone calls,
emergency department visits, and hos-
pitalizations, were not statistically sig-
nificantly different from baseline at any
time point. Among the 15 participants
who were scheduled for 4 consecutive
12-week INR follow-up intervals, there
was a decrease from baseline of ap-
proximately 5 visits over the course of a
year (p < 0.001) (Table 2). There were 3
individuals who received 12-week INR

follow-up intervals for the entire dura-
tion of the study (24 months).* For those
3 individuals, there were a mean of 6.0
planned anticoagulation encounters
and 0.33 unplanned anticoagulation
encounters at 12 months and 4.3
planned anticoagulation encounters
and 0.67 unplanned anticoagulation
encounters between 12 and 24 months.

Discussion

In general, an extended INR fol-
low-up interval appears to decrease
anticoagulation healthcare use without
an increase in acute healthcare use. The
use of an extended INR interval may
have implications for both healthcare
professionals and patients.

Monitoring of warfarin has notable
cost requirements for the healthcare
system to ensure safe and appropriate
medication use, notably, frequent lab-
oratory tests and clinician time.>®
Previous literature suggests approxi-
mately 18.2-26.5% of patients may be
eligible for an extended INR follow-up
interval>® For an anticoagulation clinic
that manages a panel of 1,000 patients,
one could assume approximately 20%
(200 patients) could be eligible for this
intervention. This study found an av-
erage decrease of approximately 2.5
planned anticoagulation encounters
per participant, which would translate
into 500 encounters across a panel of
1,000 patients per year. Previous litera-
ture has estimated anticoagulation clinic
pharmacist salaries between $49.28 and
$62.50 per hour' If one assumes an

Table 1. Healthcare Use Among Study Participants
0-12 mo Analysis (n = 44), mean (S.D.) 12-24 mo Analysis (n = 39), mean (S.D.)
Variable Baseline 12 mo p Baseline 12-24 mo p
Planned anticoagulation encounters 12.67 (2.56) 10.43 (3.58) <0.001 12.62 (2.64) 9.54 (3.54) <0.001
Unplanned anticoagulation encounters 0.75 (1.20) 1.20 (1.39) 0.17 0.77 (1.27) 1.31(1.34) 0.04
Telephone triage 0.34 (0.68) 0.57 (0.85) 0.33 0.36 (0.71) 0.33(0.53) 1.0
Emergency department visits 0.75 (0.92) 0.73 (1.35) 0.34 0.77 (0.93) 1.10(1.87) 0.65
Hospitalizations 0.16 (0.43) 0.09 (0.29) 0.45 0.18 (0.45) 0.33(0.66) 0.39
Procedures 0.39 (0.58) 0.45 (1.04) 0.65 0.38 (0.54) 0.44(0.68) 1.0
1850 AM J HEALTH-SYST PHARM | VOLUME 76 | NUMBER22 | NOVEMBER 15,2019



EXTENDED INR FOLLOW-UP INTERVALS CLINICAL RESEARCH REPORT

Table 2. Healthcare Use Among Participants Scheduled for 4 Consecutive 12-Week Follow-up INR Intervals?

0-12 mo Analysis, 12-24 mo Analysis,

mean (S.D.) mean (S.D.)
Variable Baseline (n = 15) 12 mo P 12-24 mo P
Planned anticoagulation encounters 11.87 (3.34) 6.87 (1.68) <0.001 6.73 (2.31) <0.001
Unplanned anticoagulation encounters 0.4 (1.06) 0.87 (1.46) 0.69 0.87 (0.92) 0.11
Telephone triage 0.2 (0.41) 0.67 (0.98) 0.38 0.27 (0.59) 1.0
Emergency department visits 0.73 (1.16) 0.87 (1.59) 1.0 0(1.6) 0.69
Hospitalizations 0.07 (0.26) 0.07 (0.26) 1.0 0.07 (0.26) 1.0
Procedures 0.26 (0.46) 0(0) 0.13 4 (0.63) 1.0
aINR = International Normalized Ratio.

encounter of approximately 10 minutes
and an average pharmacist salary of $56
per hour, this would translate into an
annual savings estimate of $4,650. This
estimate does not include laboratory
costs or the additional staff time for un-
planned anticoagulation encounters.
However, one must consider the risks
and benefits, as a potential thromboem-
bolism caused by using an extended INR
follow-up interval would cost more than
the savings of this intervention across a
clinic of 1,000 patients.'®

There is also patient burden
with warfarin monitoring. For every
anticoagulation encounter with a labo-
ratory test, patients are required to travel
to their clinical laboratory. In our study,
participants traveled a mean + S.D. of
17 + 17.6 miles (range, 0.3-81 miles).*
Offsetting even a few laboratory tests
for those patients at longer distances
may be both time and cost meaningful
for those individuals. Unfortunately, the
study did not directly measure the value
patients perceived with less-frequent
While
there are several validated surveys

anticoagulation encounters.
to measure anticoagulation satisfac-
tion, such as the Duke Anticoagulation
Satisfaction Scale, few items are perti-
nent to healthcare use.'®

There were several limitations to
this study. While all acute care encoun-
ters which were documented in the
medical record were counted, there
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may have been encounters outside the
Veterans Affairs system which were
not known or documented and there-
fore were not included in this analysis.
However, we do not anticipate that this
would have changed from baseline to
postintervention. Additionally, there may
be other healthcare use variables (e.g.,
primary care provider visits, specialty
care encounters) that may be of interest
and were not collected in this study.

This study was completed in a single
healthcare system with a small study
population. This study was not powered
to detect a difference in hospitalization
rates, and the results should be con-
sidered in that context. Last, this study
was not a randomized controlled trial,
which would have provided stronger
support for the causation of the de-
crease in anticoagulation encounters
being due to an extended INR interval.

Conclusion

An extended INR follow-up interval
appears to decrease anticoagulation
healthcare use without an increase in
acute healthcare use. While this inter-
vention could be cost-effective, institu-
tions need to consider safety, efficacy,
and feasibility prior to implementation.

Acknowledgments

The authors would like to thank Christine
Sorkness and Christopher Fletcher for their
guidance on this project; Mike Nagy and

VOLUME 76 |

NUMBER 22 |

Rebecca Schoen for their assistance with
this project; Andrew Wilcox, the Pharmacy
Service Chief at the William S. Middleton
Memorial Veterans Hospital, for his support
of this project; and the clinical pharmacists
and staff in the anticoagulation clinic for their
dedication to excellent patient care.

Disclosures

The project described here was supported
by the Clinical and Translational Science
Award (CTSA) program through the National
Institutes of Health (NIH) National Center for
Advancing Translational Sciences (NCATS),
grant UL1TR000427. This material is the re-
sult of work supported with resources and the
use of facilities at the William S. Middleton
Memorial Veterans Hospital, Madison, WI.

The authors have declared no potential
conflicts of interest.

Additional information

The content is solely the responsibility of
the authors and does not necessarily rep-
resent the official views of NIH. This ma-
terial is the result of work supported with
resources and the use of facilities at the
William S. Middleton Memorial Veterans
Hospital. The contents do not represent the
views of the U.S. Department of Veterans
Affairs or the United States government.

References

1. Guyatt GH, Akl EA, Crowther M,
et al; American College of Chest
Physicians Antithrombotic Therapy
and Prevention of Thrombosis Panel.
Executive summary: antithrombotic
therapy and prevention of thrombosis,
9th ed: American College of Chest
Physicians evidence-based clinical

NOVEMBER 15,2019 1851



1852

CLINICAL RESEARCH REPORT

practice guidelines. Chest. 2012;
141(Suppl 2):7-47.

. Carris NW, Spinelli A, Pierini D
et al. Feasibility of extended-interval
follow-up for patients receiving
warfarin. Cardiovasc Ther. 2015;
33:98-103.

. Porter AL, Margolis AR, Schoen RR
et al. Use of an extended INR fol-
low-up interval for veteran patients
in an anticoagulation clinic. J Thromb
Thrombolysis. 2017; 43:318-25.

. Porter AL, Margolis AR, Staresinic CE
et al. Feasibility and safety of a 12-week
INR follow-up protocol over 2 years in
an anticoagulation clinic: a single-arm
prospective cohort study. J Thromb
Thrombolysis. 2019; 47:200-8.

. Barnes GD, Kong X, Cole D et al.
Extended international normalized
ratio testing intervals for warfarin-
treated patients. ] Thromb Haemost.
2018; 16:1307-12.

. Rose AJ, Ozonoff A, Berlowitz DR
et al. Reexamining the recommended
follow-up interval after obtaining an
in-range international normalized ratio
value: results from the Veterans Affairs

Pharmacy

Competenc
Assessmen
Center

10.

11.

study to improve anticoagulation. Chest.
2011; 140:359-65.

. Aspinall SL, Zhao X, Handler SM et al. The

quality of warfarin prescribing and moni-
toring in Veterans Affairs nursing homes. J
Am Geriatr Soc. 2010; 58:1475-80.

. Pengo V, Barbero F, Biasiolo A etal. A

comparison between six- and four-week
intervals in surveillance of oral antico-
agulant treatment. Am J Clin Pathol.
2003; 120:944-7.

. ZhuJ, Alexander GC, Nazarian S et al.

Trends and variation in oral anticoagu-
lant choice in patients with atrial fibril-
lation, 2010-2017. Pharmacotherapy.
2018; 38:907-20.

Bajorek B, Saxton B, Anderson E,
Chow CK. Patients’ preferences for new
versus old anticoagulants: a mixed-
method vignette-based study. Eur J
Cardiovasc Nurs. 2018; 17:429-38.
Steffel J, Verhamme P, Potpara TS

et al.; ESC Scientific Document Group.
The 2018 European Heart Rhythm
Association practical guide on the use
of non-vitamin K antagonist oral anti-
coagulants in patients with atrial fibril-
lation. Eur Heart J. 2018; 39:1330-93.

12.

13.

14.

15.

16.

EXTENDED INR FOLLOW-UP INTERVALS

Carris NW, Hwang AY, Smith SM

et al. Patient satisfaction with
extended-interval warfarin moni-
toring. ] Thromb Thrombolysis. 2016;
42:486-93.

Schulman S, Parpia S, Stewart C et al.
Warfarin dose assessment every

4 weeks versus every 12 weeks in
patients with stable international
normalized ratios: a randomized trial.
Ann Intern Med. 2011; 155:653-9,
W201-3.

Barnes GD, Gu X, Kline-Rogers E

et al. Out-of-range INR results lead
to increased health-care utilization
in four large anticoagulation clinics.
Res Pract Thromb Haemost. 2018;
2:490-6.

Fernandez MM, Hogue S, Preblick R,
Kwong W]J. Review of the cost of ve-
nous thromboembolism. Clinicoecon
Outcomes Res. 2015; 7:451-62.

Samsa G, Matchar DB, Dolor RJ

et al. A new instrument for meas-
uring anticoagulation-related quality
of life: development and prelimi-
nary validation. Health Qual Life
Outcomes. 2004; 2:22.

Pharmacy

Competency
Assessment
Center

Efficient, Effective, Competency Training For Your Team

ASHP’s completely updated and expanded
competency management subscription
includes 54 online competencies and initial
skills assessments to manage and monitor
competency completion among pharmacist
and pharmacy technician staff.

For more
information and pricing,

visit ashp.org/pcac

AM J HEALTH-SYST PHARM |

VOLUME 76 |

Highlights of the new center include:

54 key skills assessments for pharmacists and
technicians

Updated <USP 800> and <USP 797> accreditation

NUMBER 22 |

standards

Administrator access for assigning, monitoring, and
reporting

Customizable competency checklists

NOVEMBER 15, 2019




