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The “Things We Do for No Reason” (TWDFNR) series reviews
practices that have become common parts of hospital care but
that may provide little value to our patients. Practices reviewed
in the TWDFNR series do not represent “black and white” con-
clusions or clinical practice standards, but are meant as a start-
ing place for research and active discussions among hospital-
ists and patients. We invite you to be part of that discussion.

Oral anticoagulation (OAC) is commonly prescribed to pa-
tients with atrial fibrillation, venous thromboembolism (VTE),
and mechanical heart valves (MHVs) for primary and secondary
thromboembolism prevention. When patients require surgery
or an invasive procedure, “bridging” anticoagulants (eg, enox-
aparin) are commonly administered during the period of OAC
interruption to reduce thromboembolic risk. This practice
stems from small observational studies and expert opinion,
which influenced several clinical guidelines despite the lack of
high-quality evidence. Although prospective randomized trials
of periprocedural bridging in patients with VTE and MHVs are
lacking, available evidence is consistent with findings from the
BRIDGE trial, which guides the following general recommen-
dations: (1) avoid unnecessary periprocedural interruptions of
OAC, especially for low bleeding risk procedures; (2) avoid the
administration of periprocedural bridging anticoagulation in
patients with low to moderate thromboembolic risk; (3) in pa-
tients with high thromboembolic risk, individually assess the
patient-specific and procedure-specific bleeding risks versus
thromboembolic risks.

CASE PRESENTATION

A 75-year-old man with a history of hypertension, diabetes
mellitus, and atrial fibrillation is admitted for surgical repair of
a comminuted intertrochanteric left hip fracture. He suffered

a mechanical ground-level fall without loss of consciousness.
At baseline, he denies any chest pain, dyspnea on exertion, or
recent change in his exercise tolerance. A physical examina-
tion is notable for stable vital signs, irregular cardiac rhythm,
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and a shortened and externally rotated left lower extremity
with exquisite tenderness to palpation and range of motion.
The patient is taking warfarin for stroke prophylaxis based on a
CHA,DS;VaSc score of 4 points. The international normalized
ratio (INR) is 1.9 upon admission, and surgery is planned within
48 hours, once the patient is “medically cleared.” Will this
patient benefit from periprocedural bridging anticoagulation?

WHY YOU MIGHT THINK PERIPROCEDURAL
“"BRIDGING"” ANTICOAGULATION IS HELPFUL
OAC is commonly prescribed to patients with atrial fibrillation,
venous thromboembolism (VTE), and mechanical heart valves
(MHVs) for the primary or secondary prevention of thrombo-
embolic events, with more than 35 million prescriptions written
annually in the United States alone.” Many of these patients will
require a temporary interruption of their OAC for surgery or an
invasive procedure.? As a result, patients may be treated with
short-acting, or “bridging,” anticoagulants, such as low-mo-
lecular-weight heparin (LMWH), to minimize the duration of
anticoagulation interruption and theoretically reduce their
thromboembolic risk. The rationale for bridging stemmed from
small observational studies and expert opinion that perceived
the estimated thromboembolic risk to be higher than the esti-
mated bleeding risk.** One such example estimated that the
VTE risk increased 100-fold postoperatively, whereas heparin
administration only doubled the bleeding risk.> Furthermore,
clinical practice guidelines published from the American Heart
Association, American College of Cardiology, European Heart
Rhythm Society, and American College of Chest Physicians
recommend when and how to initiate bridging anticoagula-
tion. Clinicians have widely adopted these recommendations
despite an acknowledged paucity of high-quality supporting
evidence.’

WHY PERIPROCEDURAL “BRIDGING"” ANTI-
COAGULATION IS MORE HARMFUL THAN
HELPFUL

Periprocedural Anticoagulation Interruption is Often
Not Indicated

Patients undergoing a surgical or invasive procedure may re-
quire an interruption of OAC to minimize the periprocedural
bleeding risk. The decision to interrupt OAC should generally
be based on the procedure-specific bleeding risk. Procedures
with low bleeding risk such as cataract surgery, dermatolog-
ic biopsy (including Mohs), arthrocentesis, diagnostic gastro-
intestinal endoscopy, and cardiac pacemaker implantation
can be performed safely without OAC interruption.>” Despite
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TABLE 1. Study Characteristics and Outcomes Associated with Periprocedural Bridging Anticoagulation

No Bridging
Thrombo-
Indication embolic Events,
Author, Study Year Study Design for OAC Patients, n n (%)
Douketis et al., Prospective randomized,
2015 [14] double-blind AF 918 404
Steinberg et al., Prospective
2015(2] observational registry AF 1766 9(0.5)
Clark et al., .
2015 [17] Retrospective cohort VTE 1257 3(0.2)
Daniels et al., .
2009 [16] Retrospective cohort MHV 213 1(0.5)
Siegal et al., Systematic review
2012 [13] and meta-analysis AT MHV, VTE 5160 32(06)

*Patients at risk major bleeding events n = 2104.
bPatients at risk major bleeding events n = 6404.

NOTE: Abbreviations: AF, atrial fibrillation; MHV, mechanical heart valve; NR, not reported; OAC, or:

evidence supporting the safety of periprocedural OAC con-
tinuation, unnecessary OAC interruptions remain common-
place and are associated with increased adverse outcomes.®
The BRUISE CONTROL trial compared uninterrupted OAC
to interrupted OAC with periprocedural bridging for cardi-
ac pacemaker or defibrillator implantation in a moderate to
high thromboembolic risk population. The uninterrupted OAC
group experienced significantly fewer pocket hematomas,
hematoma evacuations, and prolonged hospitalizations (rela-
tive risk [RR] 0.19-0.24; P < .05) without significantly increased
thromboembolic events, highlighting the potential benefits of
this approach.’

Nevertheless, many surgical and invasive procedures do
warrant OAC interruption due to the inherent bleeding risk of
the procedure or other logistical considerations. Procedures
associated with an increased bleeding risk include urologic
surgery (except laser lithotripsy), surgery on highly vascular
organs (eg, kidney, liver, spleen), bowel resection, cardiac sur-
gery, and intracranial or spinal surgery.” Alternatively, some
procedures with acceptably low bleeding risk (eg, colonosco-
py) are routinely performed during an OAC interruption due
to the fact that a high bleeding risk intervention may be nec-
essary during the procedure (eg, polypectomy). This approach
may be preferable when a significant amount of preparation is
required (eg, bowel preparation) and may be a more efficient
use of healthcare resources by avoiding repeat procedures.

Bridging Anticoagulation Does Not Significantly
Reduce Thromboembolic Events

Several observational studies and a meta-analysis have
demonstrated consistently low thromboembolism event rates
without conclusive benefits from bridging anticoagulation (Ta-
ble 1).1%"3 Although these methodologically weak studies and
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Bridging
tromb Major
Major Thrombo- Major T rombo- Bleeding
Bleeding embolic Events,  Bleeding embolic Events,  Events,
Events, n (%) Patients, n n (%) Events, n (%) PValue PValue
12(1.3) 895 3(0.3) 29(3.2) 73 .005
31(1.8) 514 4(0.8) 19(3.7) 3 .0007
2(0.2) 555 0(0.0) 15(2.7) .56 .01
5(2.4) 342 4(1.2) 15 (4.4) NR .26
18(0.9) 7118 73(0.9) 211 (4.2 .50 .004

al anticoagulation; VTE, venous thromboembolism.

expert consensus have served as the basis for guideline rec-
ommendations, the consensus is beginning to change based
on results from the BRIDGE trial #5415

BRIDGE was a randomized, double-blind, placebo-con-
trolled trial among patients with atrial fibrillation (n = 1884)
requiring OAC interruption for mostly low-risk, ambulatory sur-
geries or invasive procedures (eg, gastrointestinal endoscopy,
cardiac catheterization). Notably, thromboembolism events
were rare, and there was no significant difference in thrombo-
embolism events between patients randomized to placebo
or bridging with LMWH (0.4% vs 0.3%, respectively; P = .73).™
However, the proportion of patients enrolled with the highest
thromboembolic risk (ie, CHADS, score 5-6 or prior transient
ischemic attack and/or stroke) was low, potentially indicating
an underestimated benefit in these patients. Major bleeding
was significantly reduced in patients forgoing bridging antico-
agulation (1.3% vs 3.2%; RR 0.41; 95% confidence interval, 0.20-
0.78; P = .005), although bleeding occurred more frequently
than thromboembolism in both groups.

Even though randomized trials assessing the safety and ef-
ficacy of bridging for VTE or MHVs have not been completed,
evidence is not entirely lacking.'®" A rigorous observational
study limited to a VTE cohort (deep vein thrombosis of upper
or lower extremity and/or pulmonary embolism) analyzed the
effects of bridging in patients with a surgical or invasive pro-
cedure-related OAC interruption. Patients were stratified ac-
cording to the American College of Chest Physicians perioper-
ative guideline risk-stratification schema, and most VTE events
(293%) occurred more than 12 months prior to OAC interrup-
tion.” Importantly, the study found a nonsignificant difference in
thromboembolism events between patients who were bridged
and those who were not (0.0% vs 0.2%, respectively; P = .56),
a very low overall thromboembolism event rate (0.2%), and a
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TABLE 2. Periprocedural Risk Stratification Determined by Patient-Specific and Procedure-Specific Risk Factors

Thromboembolism Risk Factors

Indication for Anticoagulation

Bleeding Risk Factors

Risk Level MHV Atrial Fibrillation VTE Patient-Specific Procedure-Specific
High Mechanical mitral valve CHADS2 score >5 or Severe thrombophilia Prior bleeding event within 3 months Cardiothoracic surgery
) . (eg, protein C/S deficiency, o o
Multiple mechanical valves CHA2DS2VaSc score >7 antiphospholipid syndrome) ~ Bleeding history with similar procedure Neurosurgery
. ) ) . or prior bridging )
Mechanical aortic valve Stroke, TIA, or systemic embolism  Recent VTE (eg, within 3 months) Retinal surgery
with additional risk factors within 3 months Thrombocytopenia

(eg, prior thromboembolism,

AF, LVEF <40%) Prior thromboembolism

with short-term interruption
of anticoagulation

Bileaflet mechanical aortic valve CHADS?2 score <4 or
without additional risk factors
(eg, prior thromboembolism,

AF, LVEF <40%)

Low/Moderate
CHA2DS2VaSc score <6

Prior TIA/stroke >3 months
previously

Prior thromboembolism
with short-term interruption
of anticoagulation

Absence of severe thrombophilia

No VTE within previous 3 months

Vascular surgery

Antiplatelet agent use )
Urologic surgery

Platelet dysfunction (eg, uremia) (excluding laser lithotripsy)

Supratherpeutic INR at the time
of procedure

None of above risk factors Gastrointestinal endoscopy =+ biopsy

HAS-BLED score <2 Pacemaker implantation
Orthopedic surgery
Abdominal surgery

Mohs surgery
Cataract surgery

Dental extraction(s)

Angiography

NOTE: CHADS, = congestive heart failure, hypertension, age >75 years, diabetes mellitus, prior stroke/TIA (2 points); CHA,DS,VaSc = congestive heart failure, hypertension, age >75 years
(2 points), diabetes mellitus, prior stroke/TIA (2 points), vascular disease, age >65 years, female sex; HAS-BLED score = uncontrolled hypertension, abnormal renal/liver function, prior stroke,
prior bleeding or predisposition, labile INRs, elderly (265 years), concomitant antiplatelet agent or NSAID use, alcohol or drug use (28 drinks/week). Abbreviations: AF, atrial fibrillation; INR,
international normalized ratio; LVEF, left ventricular systolic function; MHV, mechanical heart valve; NSAID, nonsteroidal anti-inflammatory drug; TIA, transient ischemic attack; VTE, venous

thromboembolism.

lack of correlation between events and risk-stratification cate-
gory."” In other words, all thromboembolic events occurred in
the low- and moderate-risk groups, which include patients who
do not warrant bridging under current guidelines. Clinically rel-
evant bleeding occurred in 17 (0.9%) of 1812 patients studied.
Notably, 15 (2.7%) of 555 patients receiving bridging suffered
clinically relevant bleeding as compared with 2 (0.2%) of 1257
patients forgoing bridging anticoagulation.

The Bleeding Risk of Bridging Anticoagulation Often
Outweighs the Potential Benefits

The early observational studies on LMWH bridging demon-
strated that thromboembolic events are infrequent (0.4%-
0.9%), whereas major bleeding events occur up to 7 times
more often (0.7%-6.7%).">'? The BRIDGE trial demonstrated
comparably low thromboembolic events (0.3%). In the patients
treated with bridging LMWH, major bleeding (3.2%) occurred
10 times more frequently than thromboembolism.™ Likewise,
in a VTE cohort study, Clark et al.’’ demonstrated “a 17-fold
higher risk of bleeding without a significant difference in the
rate of recurrent VTE” in patients bridged with heparin as com-
pared with those who were not. Considering that recurrent VTE
and major bleeding events have similar case-fatality rates,
these increases in major bleeding events without reductions in
thromboembolic events unmistakably tip the risk-benefit bal-
ance sharply towards an increased risk of harm.
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WHEN IS BRIDGING ANTICOAGULATION
POTENTIALLY HELPFUL?

Acknowledging the lack of prospective clinical trials assessing
bridging for VTE or MHVs and the predominance of patients with
low and moderate thromboembolic risk enrolled in BRIDGE, it is
plausible that patients with a high thromboembolic risk (eg, me-
chanical mitral valve, CHA2DS2VaSc score =7, VTE occurrence
within 3 months) who are at low risk for bleeding might benefit
from bridging. However, until randomized controlled trials are
completed in these high-risk populations or risk stratification
systems are derived and validated, the decision to bridge pa-
tients with a perceived high thromboembolic risk remains uncer-
tain. Consideration of the patient-specific and procedure-spe-
cific bleeding risk factors (Table 2) should be weighed against
the patient-specific and procedure-specific thromboembolic
risk factors to derive an individualized risk-benefit assessment.

WHAT SHOULD YOU DO INSTEAD?

First, determine whether periprocedural OAC interruption is
necessary for patients on chronic OAC due to atrial fibrillation,
VTE, or MHVs. Avoid unwarranted OAC interruption by dis-
cussing the need for OAC interruptions with the surgeon or
proceduralist, especially if the surgery is associated with a low
bleeding risk and the patient has a high thromboembolic risk.
When a periprocedural OAC interruption is justified, bridging
should be avoided in the majority of patients, especially those
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with low to moderate thromboembolic risk or increased bleed-
ing risk according to current risk-stratification schema.”'>?

Periprocedural management of direct oral anticoagulants
(DOACs) is different than that of warfarin. The duration of
DOAC interruption is determined by the procedural bleed-
ing risk, drug half-life, and a patient’s creatinine clearance.
Although the pharmacokinetics of DOACs generally allow for
brief interruptions (eg, 24-48 hours), longer interruptions (eg,
96-120 hours) are warranted prior to high bleeding risk proce-
dures, when drug half-life is prolonged (ie, dabigatran), and in
patients with renal impairment. Parenteral bridging anticoag-
ulation is not recommended during brief DOAC interruptions,
and substituting a DOAC in place of LMWH for bridging is
not advised. The 2017 American College of Cardiology Expert
Consensus Decision Pathway provides periprocedural OAC in-
terruption guidance for atrial fibrillation, with many principles
applicable to other OAC indications.'

We developed an institutional guideline that provides clini-
cians a structured approach to bridging OAC that steers them
away from inappropriate bridging and helps them make deci-
sions when evidence is lacking. Shared decision-making rep-
resents another effective method for well-informed patients and
clinicians to arrive at a mutually agreed upon bridging decision.

RECOMMENDATIONS

e Avoid unnecessary periprocedural interruptions of OAC, es-
pecially for procedures with a low bleeding risk.

e Avoid the administration of bridging anticoagulation
in patients with low to moderate thromboembolic risk
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during periprocedural OAC interruptions.

e |n patients with a high thromboembolicrisk, an individualized
assessment of the patient-specific and procedure-specific
bleeding risks versus the thromboembolic risks is necessary
when considering bridging anticoagulation administration.

CONCLUSION

Returning to the opening case, the patient requires an antico-
agulation interruption and INR correction prior to surgery. Be-
cause the CHA,DS,VaSc score of 4 does not categorize him as
a high thromboembolic risk, bridging anticoagulation should
be avoided. In the majority of patients on OAC, bridging an-
ticoagulation does not reduce thromboembolic events and is
associated with increased major bleeding. Unnecessary anti-
coagulation interruptions should be avoided for procedures
associated with low bleeding risk. Bridging should not be ad-
ministered to the majority of patients requiring a periprocedur-
al anticoagulation interruption.

Do you think this is a low-value practice? Is this truly a “Thing
We Do for No Reason”? Share what you do in your practice
and join in the conversation online by retweeting it on Twitter
(#TWDFNR) and liking it on Facebook. We invite you to pro-
pose ideas for other “Things We Do for No Reason” topics by
emailing TWDFNR@hospitalmedicine.org.
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