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To the Editor:
We read with interest the recent discus-
sion1,2 about the 2015 American So-

ciety of Regional Anesthesia and Pain
Medicine guidelines concerning interven-
tional spine and pain procedures in patients
on direct oral anticoagulants (DOACs).3

We agree that the interruption of DOACs
should not be based only on their respec-
tive half-life but also on the residual drug
concentration. Indeed, a recent multicenter
study showed a high interindividual vari-
ability of DOACs' plasma concentration.
Furthermore, a poor correlation between
renal function and plasma concentration
of rivaroxaban, apixaban, and dabigatran
was found, except for dabigatran measure-
ments at trough.4 Douketis et al stated re-
cently that stopping dabigatran 48 hours
before the procedure in patients with creat-
inine clearance greater than 50 mL/min
may not be long enough to achieve normal
coagulation tests in greater than 95% of
patients. Indeed, in the prospective study
of Douketis et al,5 the mass spectrometry
(LC-MS/MS) measured a dabigatran level
greater than 20 ng/mL in approximately
16% of patients undergoing high bleeding
risk procedures.

However, some issues need to be ad-
dressed regarding the laboratory assays.
Contrary to the statement of Benzon et al,1

it should be mentioned that specific tests to
measure DOACs are more widely available
than in the past years, and some of them
are already CE marked and easily avail-
able in the European Union (ie, The
Hemoclot Thrombin Inhibitor [HTI] and
the STA-Ecarin Chromogenic Assay II
[ECA-II]). The US Food and Drug Admin-
istration is now considering an expansion
of the availability of these tests in laborato-
ries in the United States. Regarding the in-
terpretation of the laboratory tests made by
Douketis et al in their study, we have the
following comments.

First, the activated partial thrombo-
plastin time can be normal in the presence
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of therapeutic concentrations of dabiga-
tran and is therefore not recommended
for the detection of low dabigatran plasma
concentration. In addition, activated par-
tial thromboplastin time is not specific
to dabigatran and the sensitivity depends
on the reagent and the coagulometer.6

Second, the thrombin time (TT) shows
the highest sensitivity toward dabigatran. In
the study of Douketis et al,5 TTwas higher
than the upper limit of the reference range
in 43% of patients undergoing a high
bleeding risk surgery. This percentage
could be different in other laboratories,
as TT is not standardized and is affected
by many variables (ie, type of thrombin
or the clot detection method).6 Therefore,
it is not possible to draw conclusions from
multicenter studies in which centers use
different procedures for TT. Thus, a nor-
mal TT can only reasonably exclude the
presence of clinically relevant concentra-
tions of dabigatran.

Third, concerning the LC-MS/MS,
the authors should have mentioned if their
measurements include acyl-glucuronides,
which can account for 20% of total
dabigatran. Nevertheless, this proportion
seems to be smaller for low dabigatran
concentrations.6

Finally, the conventional HTI (a di-
luted TT) is affected by a limit of quanti-
tation between 30 and 50 ng/mL,6 and not
20 ng/mL as reported by the authors.5

This limit of quantitation was not able to
measure accurately DOAC concentrations
encountered in the perioperative setting.
Therefore, it is recommended to adapt the
calibration and use an appropriate method
for the measurements of low DOAC con-
centrations (ie, using the HTI LOW or
the ECA-II for dabigatran) as they were
found more accurate than the standard
method (HTI).6

These laboratory assays are helping
physicians to adapt the period of interrup-
tion of DOACs to achieve residual plasma
concentrations allowing high bleeding pro-
cedures. For example, Spyropoulos et al7

increased the period of arrest for dabigatran
before a high bleeding procedure in pa-
tients with creatinine clearance greater
than 50 mL/min, from 48 hours in the first
prospective study to 72 hours. Thus, de-
spite their attractive pharmacokinetic
properties, the high interindividual vari-
ability of plasma concentrations observed
with DOACs supports further studies with
accurate laboratory tests to validate a unique
periprocedural management.
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To the Editor:
We thank Lessire and associates for their
interest1 in our work.2 We agree with

their first point that a normal activated
partial thromboplastin time (aPTT) may
not exclude a clinically important effect of
dabigatran.3 The aPTT assay we used (Sie-
mens Dade Actin FS, Malvern, Pennsylva-
nia) is considered a more sensitive assay
but there is a need for additional study
comparing the sensitivity of different aPTT
assays to measure dabigatran's anticoagu-
lant effect and we are in the process of do-
ing this. Their second point seems to infer
that clinicians should rely on a normal throm-
bin clotting time to exclude a residual anti-
coagulant effect of dabigatran. However,
the thrombin clotting time can be abnormal
in patients who likely have a small, clinically
unimportant residual anticoagulant effect
of dabigatran. We are concerned that mea-
suring such a test may, if abnormal, lead
to unnecessary postponement of a surgery/
procedure or, perhaps, inappropriate use
of idarucizumab to reverse this presumed
anticoagulant effect.4 As regard their fi-
nal 2 points, we agree with the need to
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use an appropriately calibrated dilute throm-
bin time assay to measure dabigatran's anti-
coagulant effect and also agree with their
point regarding the interpretation of
dabigatran plasma levels when measured
using mass spectrometry/high-performance
liquid chromatography.

Taken together, the comments by Lessire
and associates highlight the urgent need for
further real-world clinical research to
(a) determine and standardize which tests
(and which assay types) are best able to
reliably measure the residual anticoagu-
lant effect of dabigatran (and other direct
oral anticoagulants) after treatment inter-
ruption in patients who require a surgery/
procedure, and (b) to determine what re-
sidual anticoagulant levels are clinically
important—that is, the level that confers
an increased risk for bleeding in a variety
of perioperative settings.5
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To the Editor:
We read with great interest the article
entitled “Primary failure of thoracic

epidural analgesia in training centers: the
invisible elephant?” by Tran et al,1 focusing
on the primary failure of thoracic epidurals
in teaching centers mainly due to insuffi-
cient training, reduced exposure during res-
idency, and lack of supervisors' experience.

Mastering techniques in our practice
is a common goal and should be scored be-
fore actually performing any procedure on
a patient. Technology and medical indus-
tries made huge steps forward developing
sophisticated models, manikins, and simu-
lators for every medical scenario,2 helping
trainees and residents the world over in-
crease and master their skills. Despite the
undiscussed usefulness of those simulators,
a thing to focus on is the practical aspect:
they are expensive and not portable, so it
is difficult to achieve the 1:1 ratio of the
simulators and trainees.

In teaching epidural, we developed a
lightweight, small, Easy Yellow ligament
Epidural Simulator (EYES). It has the fol-
lowing 2 characteristics:

1. replicable
2. simulates the loss of resistance (LOR).

This simulator is made up of 2 layers
of a particular gummy-like sponge (from
the package of the Echelon Flex 45;
Ethicon Endo-Surgery LLC, Somerville,
New Jersey) and a layer of wadding in be-
tween (Fig. 1; left). This sponge has al-
most no leakage of fluid when a forced
injection is performed, up to more than
20 psi, tested with the B-Smart Injection
Pressure Monitor (B. Braun, Melsungen,
Germany) (Fig. 1; upper right). This EYES
was tested by skilled physicians in epidurals
and they judged the simulator to closely re-
semble the LOR in a clinical scenario.

Residents and trainees can perform
punctures without costs, trying every type of
syringe and techniquewith either air or saline.
They can also see howdeep the tip of the nee-
dle went through the EYESwhen the LOR is
felt, comparing the different techniques and
sensations (Fig. 1; lower right).

Our trainees and residents now first
experience the LOR technique on this sim-
ulator and then perform an ultrasound scan
of the spine3 before performing their first
epidural on a patient. This method of train-
ing has improved residents' confidence and
allowed teachers to better evaluate their
skills before letting them perform a real
ociety of Regional Anesthesia and Pain Medicine




