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LETTER TO THE EDITOR

Stability of VerifyNow P2Y12 assay results with citrate anticoagulation
as compared to hirudin anticoagulation over 20-min period

Wael Sumaya1, Rajiv R. Joshi1, Heather M. Judge1, Rosemary Ecob1, Allison C. Morton2, & Robert F. Storey1,2

1Department of Cardiovascular Science, University of Sheffield, Sheffield, UK and 2Sheffield Teaching Hospitals NHS Foundation Trust,

Northern General Hospital, Sheffield, UK

Antiplatelet therapy plays a central role in the management
of ischaemic heart disease [1]. While poor inhibition of P2Y12

receptor has been linked to higher incidence of ischaemic events,
enhanced inhibition has been associated with increased risk of
bleeding events [2]. Platelet function testing has been suggested
as a way to individualise therapy in order to minimize the risk
of both bleeding and ischaemic events [3]. The VerifyNow
analyser (VN) (Accumetrics, San Diego, CA) is a point-of-care
device that provides rapid assessment of P2Y12 inhibition and
results obtained with VN are reported as P2Y12 reaction units
(PRU) [4]. Traditionally, trisodium citrate (‘‘citrate’’) has been
used with the VN and measurements with citrate require an
incubation period of at least 10 minutes and can be performed up
to 4 hours post sampling, as per manufacturer’s instruction.
Recently, we have demonstrated the possibility for the test to be
performed immediately post sampling with hirudin anticoagula-
tion and showed that measurements with hirudin were stable
over 20 minutes whereas PRU results obtained with citrate
immediately were significantly lower than those obtained after
20 minutes incubation [5]. In this study, we assessed the stability
of PRU results obtained with citrate between the recommended
minimum incubation time of 10 minutes compared to 20 minutes
post sampling as well as compared to measurements with hirudin
performed immediately or 20 minutes post sampling.

Ten patients with stable coronary artery disease undergoing
elective percutaneous angioplasty provided informed consent
according to a protocol approved by the local ethics committee.
All patients had been pretreated with aspirin and either 600 mg
clopidogrel at least 2 hours pre-sampling (n¼ 6) or 75 mg daily
for at least 5 days (n¼ 4).

All blood samples for VN testing were obtained by venipuncture
using a syringe and a needle. The first 2 mls were discarded and
blood was added gently, avoiding turbulence, to uncapped antic-
oagulant tubes without the use of vacuum. Blood tubes were then
capped and inverted gently to mix the blood with the anticoagulant.
We used two tubes containing 3.2% citrate (Vacuette, Greiner Bio-
One, Kremsmünster, Austria) and two tubes containing415 mg/ml
hirudin (Double-wall hirudin blood tube, Verum Diagnostica,
Munich, Germany) for every patient. The VN P2Y12 test was
performed at two time points for each anticoagulant: immediately
and at 20 min post sampling with hirudin and at 10 minutes and 20
minutes post sampling with citrate.

All statistical analyses were performed using PASW statistic
version 19 (IBM SPSS Inc., New York, NY). Data are presented
as mean�SD and analysis was carried out using paired samples
t-test for continuous variables.

Measurements with hirudin provided more consistent results
over the studied period as compared to measurements with citrate
where PRU values tended to be significantly lower at 10 minutes
(187� 40) versus at 20 minutes (205� 38; p¼ 0.009) (Table I,
Figure 1).

Measurements with hirudin as compared to measurements
with citrate at 20 min further confirmed our previous study where
optimum correlation between both measurements was estimated
by the equation PRU_H_Imm¼ 0.95 X PRU_C_20.

Base PRU (BASE) results representing platelet aggregation in
response to thrombin receptor activating peptide (TRAP) were
stable over the studied time with each anticoagulant, however
measurements with hirudin were significantly different to
measurements with citrate. These results are consistent with the
results shown in our previous study [5].

The consistency in PRU results obtained with hirudin over the
studied time might be explained by the mechanism of action of
hirudin, which directly inhibits thrombin without affecting
divalent cation levels [6] and this might help provide a stable
medium for homeostasis over a 20-min period. Other studies
assessing the use of hirudin with Multiple Electrode
Aggregometry (MEA) demonstrated stability in results obtained
with hirudin up to 12 hours post sampling [7, 8].

Citrate, on the other hand, appears to transiently blunt
platelet reactivity, possibly due to the sudden shift in extracellular
ionized cations affecting receptor activity and/or intracellular
signalling.

The limitations of this study are small sample size (although
the results are consistent with our previous larger study) and
assessment of only a 20-minute window since our primary focus
related to rapid testing of P2Y12 inhibition in the clinical setting.
We did not assess other assays, such as the VN aspirin assay since
this is not currently recommended in clinical practice [9], and
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further work is needed to assess the impact of anticoagulant on
these other assays.

In the coronary angiography suite, it is likely that VN P2Y12
test will be performed within the first 20 minutes post sampling.
In these situations, we suggest the use of hirudin as the
anticoagulant of choice in order to ensure reliability of the results
and, when appropriate, guide therapeutic decision-making in line
with current expert consensus [9]. In other situations where the
test will be performed beyond 20 minutes post sampling, then
citrate would be appropriate for use as anticoagulant in order to
accurately guide therapy.
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Figure 1. Paired PRU results with both hirudin and citrate at both time points.

Table I. P2Y12 reactivity units (mean� SD) as measured by both anticoagulation methods.

Immediate (hirudin) or
10 min (citrate) 20 min

p Value: immediate or
10 min vs. 20 min
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Citrate 187� 40 205� 38 0.009
P value: Hirudin vs. citrate 0.23 0.14
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