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Abstract: The platelet function analyser (PFA) is a prevalent
platelet function screening instrument, and comes in
two models—the original PFA-100 and the contemporary
PFA-200. The instruments have ‘identical’ output, being a
‘closure time’ (CT). Moreover, normal reference ranges pro-
vided by the manufacturer, for the specific test cartridges, are
the same for both models. There are three different types of
test cartridge: collagen/epinephrine (C/Epi), collagen/aden-
osine diphosphate (C/ADP), and “Innovance PFA P2Y” (only
available in certain geographical locations). The PFA-100
was released in the mid 1990s, and so is approaching
50 years of age. The PFA-200, released in some locations in
the mid 2010s, is destined to eventually replace the PFA-100,
but is not yet available in the USA. The test system is highly
sensitive to von Willebrand disease (VWD; C/Epi and C/ADP)
and to aspirin therapy (C/Epi only), but only has moderate
sensitivity to defects in platelet function and/or deficiencies
in platelet number. Accordingly, recommendations for use
for screening platelet function vary according to user expe-
rience. Some workers have alternatively used the PFA to
assess thrombosis risk or pre-operative bleeding risk. In this
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review, we provide an overview of the history of PFA, and
summarise its current clinical utility.
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Introduction

The platelet function analyser (PFA) is a widely popular
platelet function screening instrument, and comes in two
models—the original PFA-100 and the contemporary
PFA-200. The PFA-100 was released into the marketplace
in the mid 1990s [1-3], and so is approaching 50 years of
age. The PFA-200, released in some locations, including
Australia and Europe, in the mid 2010s, is destined to
eventually replace the PFA-100, but is not yet available in
some locations, notably in the USA. The PFA-100 was
originally viewed as a replacement for the then ‘popular’
skin bleeding time, and was known for a while as the ‘in
vitro bleeding time’ [4-6].

The two instruments are treated as ‘identical’ in terms of
test results, being a ‘closure time’ (CT) [7]. This CT is the time
in seconds (s) taken for occlusion of an aperture in the test
cartridge, after whole blood anticoagulated with buffered
sodium citrate comes into contact with platelet aggregating
agonists coated on a membrane in the cartridge. There are
three different types of test cartridge, the two main ones:
collagen/epinephrine (C/Epi) and collagen/adenosine
diphosphate (C/ADP), and a third “Innovance PFA P2Y”
only available in certain geographical locations (again,
excluding the USA).

That the two instrument outputs are treated as ‘iden-
tical’ for both PFA-100/200 by the manufacturer (Siemens
Healthineers) is clearly identifiable since the normal
reference ranges (NRR) provided by the manufacturer with
the different test cartridges are the same for both models.
The current manufacturer-cited NRR for both the PFA-100
and PFA-200, and for the C/Epi and C/ADP test cartridges
are respectively 82-150 s and 62-100 s, using standard
3.2% (0.105 M) sodium citrate blood collection tubes
(Table 1).
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Figure 1: Normal reference range (NRR) data sets from the literature. Panels (A) and (B) respectively show some examples of published NRR
data for C/ADP and C/Epi CTs, with some historical data detailed in a previous review [9] shown on the left and more contemporary data
detailed in a recent publication [25] shown on the right. The Siemens product information NRR CTs are shown by the horizontal dashed lines.
The historical and contemporary data show similar variations in NRRs. Most literature data, both historical and contemporary, approximate
the manufacturer indicated ranges for C/Epi, but tend to be much wider than the manufacturer ranges for C/ADP.

The PFA-100/200 test system, using C/Epi and C/ADP
cartridges, is highly sensitive to von Willebrand disease
(VWD) and to aspirin therapy (C/Epi only), but has only
moderate sensitivity to defects in platelet function and/or
deficiencies in platelet number [7-12]. Accordingly,

recommendations for their use as a platelet function
screening instrument vary according to user experience.
For example, the Platelet Physiology Subcommittee of the
Scientific and Standardization Committee (SSC) of the
International Society on Thrombosis and Haemostasis
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Table 1: Some early and some contemporary reported normal
reference ranges (NRR) for the PFA.

Data from No. donors  Col/ADP, Col/Epi,
(Col/ADP, [ s
Col/Epi)

Current manufacturer NRR 309 62-100 82-150

(PFA-100 and PFA-200) 3.2%

citrate

Current manufacturer NRR 127 68-121 84-160

(PFA-100 and PFA-200) 3.8%

citrate

Original publication from Kundu 28-35 63-123 97-188

etal. [1]

Early ‘field study’ from Mammen 99  77-133 98-185

et al. [3] (3.8% citrate)

Later updated 1998 study from 206 72-120 94-191

Mammen et al. [18]

(3.8% citrate)

Recent network evaluation [25]

NRR in use in each site
Site 1 64-127 94-162
Site 2 73-127 94-162
Sites 3&4 (harmonised) 60-120 80-170
Site 5 73-127 81-146
Site 6 71-125 94-193

Site specific NRRs (based on site specific normal donor data,
excluding outliers; 2.5th—97.5th percentiles)

Site A 48, 47 75-124 97-157
Sites B&C (combined data) 46,46 67-116 92-160
Site D 42,38 65-123 89-151
Site E 38, 33 65-116 84-168
Site F 22,20 69-142 75-181
Composite NSWHP NRR 194,184  69-124 89-160

(excluding outliers)

NRR, normal reference range; NSWHP, New South Wales Health
Pathology; PFA, platelet function analyser.

(ISTH) reflected in 2006 that “the test does not have suf-
ficient sensitivity or specificity to be used as a screening
tool for platelet disorders” [12]. We essentially agree with
this view, and although the C/EPI and C/ADP CTs have
utility for exclusion of severe platelet dysfunction, they
have insufficient sensitivity to exclude mild platelet
function disorders, which account for the majority of such
disorders, thereby limiting the utility of both PFA-100 and
PFA-200. Moreover, the P2Y cartridge, whilst marketed by
the manufacturer as sensitive to clopidogrel, has in our
experience poor utility for same. However, the PFA100/
200 is very sensitive to von Willebrand factor (VWF) level
and activity, and thus has a role in screening for von
Willebrand disease (VWD) [7-11]. Some of us have also
shown the potential utility of these instruments in moni-
toring certain therapies in VWD, in particular desmo-
pressin (DDAVP) use [13, 14]. Other workers have
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alternatively used the instrument to assess thrombosis
risk or pre-operative bleeding risk [15-17]. We therefore
provide an overview of the history of the PFA, and its
clinical utility.

Early historical aspects of the PFA
and its use

As mentioned, the PFA-100 was released into the market-
place in the mid 1990s [1-3], as largely accompanied by two
seminal papers [2, 3] published in a supplement to the
journal Seminars in Thrombosis and Hemostasis (STH). One
paper provided a detained description of the PFA-100 [2],
and was authored by employees of the manufacturer (then
Dade Diagnostics). The other paper provided early data
from a field trial of PFA-100 [3], and was authored by the
then Editor in Chief of that journal, Prof. Eberhard Mam-
men and his colleagues. A third article from Mammen and
colleagues was published in STH in 1998 [18]. As noted in a
separate publication [19], two of these papers [2, 18] count
among the five most highly cited papers from STH from
all time. Notably, the PFA-100 was developed from an
earlier instrument called the Thrombostat 4,000, with de-
scriptions of this instrument and its utility taking up the
majority of the aforementioned supplement to STH. We
mention this history because it reflects an interesting
chronicle, which also helps define the then potential future
utility of the PFA-100. Thus, the Thrombostat 4000 was
identified in that STH supplement as a sensitive screening
test for VWD [20], a useful method to test antiplatelet
agents (then primarily aspirin) [21], and being affected by
various hematological parameters [22], with all these
also shown to later hold true for the PFA-100 [7-9]. The
Thrombostat 4000 was also described as an in vitro
bleeding time [23, 24], which was also adopted as a
descriptor for the PFA-100 [4-6].

In summary, in the initial years of the PFA-100, its use
developed as a replacement of the more invasive and less
standardized ‘skin bleeding time’, as well as replacing the
larger, less user friendly Thrombostat 4000, and for
screening of platelet function and VWD, as well as a test for
evaluation of antiplatelet agents, most notably aspirin.

What is the normal reference range
for the PFA-100 or PFA-200?

One of the more interesting historical aspects of the
PFA-100 and PFA-200 is the question of the NRR for tests
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performed on the instrument. As noted above, the current
manufacturer-cited NRR for the C/Epi and C/ADP test car-
tridges are respectively 82-150 s and 62-100 s, for use on
both the PFA-100 and PFA-200 using the standard 3.2%
(0.105 M) sodium citrate blood collection tubes (and based
on 309 normal donors). The corresponding NRR for use of
3.8% (0.129 M) citrate are 84-160 s (C/Epi) and 68-121s (C/
ADP) (based on 127 donors). However, the first description
of the PFA-100, in a meeting abstract [1], actually listed the
NRR as 97-188 s (C/Epi) and 63-123 s (C/ADP) (as based on
28-35 donors; citrate concentration not specified, but
presumed to be 3.8%). In the separate independent field
trial reported by Mammen and colleagues [3], the derived
NRR based on 99 normal donors were 77-133 s (C/ADP) and
98-185 s (C/Epi), as based on 3.8% citrate. In the later
updated study [18], the estimated NRR were reported as 72—
120 s (C/ADP) and 94-191 s (C/Epi), again based on 3.8%
citrate. These early variations are listed in Table 1.

In an early review from one of us [9], it was identified
that this variation in reported NRRs continued for the next
decade, and in a recent update, can be shown to continue
to the current day [25]. Figure 1 shows a summary of some
of this variation, which even includes variation within
laboratories belonging to the same pathology network
(Table 1). The manufacturer states in its product informa-
tion: “As differences in donor population and other factors
may affect results, it is recommended that each laboratory
demonstrates transference of the reference ranges shown
above (refer to CLSI guideline C28-A324 [26]). If trans-
ference of these reference range cannot be verified, the
laboratory should establish its own reference ranges.”
Although this is standard laboratory practice, we can
highlight some problems with this approach.

First, in a recent NSW Health Pathology (NSWHP)
Network evaluation [25], marked differences were seen
in both the established NRRs, as used throughout the
network, as well as those NRRs that could be generated
using updated site-specific normal donor samples (Table 1
[25]). We would not expect to see such different NRRs based
on different populations, since populations at each site
location would be expected to be similar. Similarly, the
differences would not be based on differences in collection
tubes, since all sites use 3.2% citrate. Most likely, the
different NRRs determined at each site just reflect the use of
a different, perhaps too small in number, group of normal
individuals, who may display variable effects of factors
that influence the CT (such as platelet count, hematocrit
value, VWF level and activity, prevalence of blood groups,
and potential use of recent medication or ingestion of
certain foods or supplements [9]). However, the cut-off
value representing the upper limit of the NRR will generally
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be used to dichotomise individual CTs as ‘normal’ (below
or equal to upper cut-off value) or ‘abnormal’ (above upper
cut-off value). Thus, the NRR estimated by laboratories will
determine whether a patient result is classified as normal
or abnormal, and thus whether a patient may be identified
to have a primary hemostasis defect or not. Clearly, too
high a cut-off value will miss patients with hemostasis
defects, and too low a cut-off value will over-call patients
as suffering hemostasis defects. Thus, the different arising
NRRs in our network would mean that should the same
individual be assessed at different sites, some sites might
classify that individual as normal, and others as not.

Many supplements and drugs may affect the CT, and
even if the usual ‘culprits’ (e.g., non-steroidal anti-in-
flammatory drugs such as aspirin) are excluded in selected
normal donors, others may not be recognised. Even certain
foods can affect CTs, for example high chocolate and garlic
intake [9]. In the NSWHP study [25], we were able to
determine that all sites could adopt C/Epi ranges from the
manufacturer, based on transference using CLSI guidance
[26], and as per manufacturer advice, as based on the fact
that >90% of data points fell within the manufacturer
ranges. However, no site could adopt the C/ADP ranges
from the manufacturer, which are much tighter with a very
low comparative cut-off of 100 s. Indeed, a similar problem
is found with the NRR reported in the literature (Figure 1;
[25]). Thus, there is closer alignment in literature NRR data
to the manufacturer C/Epi CT than to the C/ADP CT. This
suggests that the manufacturer NRR for C/ADP may require
a reset, as laboratories that adopt this NRR may over call
patients as having an abnormal C/ADP CT.

One historical article published by one of us more than
20 years ago failed to find any significant difference of both
C/Epi and C/ADP CT in pediatrics, showing just a non-
significant trend towards lower values in children up to
15 years old [27]), likely reflecting developmental hemo-
stasis and progressive increase of VWF in parallel with age
[28, 29]. Moreover, there are no known differences in CT
between sexes, or in older people [29], despite increasing
levels of VWF as we age [30].

What is the clinical utility of the
PFA-100 and PFA-200?

A recent PubMed search of “(PFA 100) OR (PFA 200)
OR (platelet function analyser)” yielded 2,554 results,
although not all captured papers actually reflect use of the
PFA-100 or PFA-200. Indeed, in the literature, the term
‘PFA’ has also been used to abbreviate terms such as
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‘pulsed-field ablation’, ‘parallel factor analyses’, ‘profunda
femoris artery’, ‘parameter-free attention’, ‘patellofemoral
arthroplasty’, and ‘paraformaldehyde’ to name a few.
Nevertheless, the majority of captured papers do reflect use
of the PFA-100 or PFA-200, with ongoing similar results
over recent years, averaging around 100-140 papers/year
in recent times (Figure 2), and suggesting that we will not
see any expected lack of interest in this analyser in the
foreseeable future.

The utility of the PFA-100/200 has been explored in
several reviews from the lead author [7-9], with a brief
summary of potential applications detailed in Table 2.

What is the evidence for
‘equivalence’ of the PFA-100 and
PFA-200?

Given the age of the PFA-100 technology, the manufacturer
has replaced the PFA-100 with the newer model, the
PFA-200, in some geographic locations such as Australia
and Europe. In theory, the mechanical elements of the two
instruments are the same, with the PFA-200 essentially
updating the user interface (touch screen), updating the
software, and increasing quality control requirements
(e.g., forced daily system checks). So, what is the evidence
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Figure 2: PubMed publications over the years using a search of
“(PFA 100) OR (PFA 200)) OR (platelet function analyser)”.

Similar results are evident in the contemporary literature on a year
by year basis, averaging around 100-140 papers/year.
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Table 2: A summary of the proposed utility of the PFA-100/200 from

the literature.?

Proposed utility

Examples

Excellent screen for von Wille-
brand disease (VWD)

Early aid to assessment of utility
of desmopressin (DDAVP) ther-
apy in VWD patients, noting that
PFA CTs can usually be obtained
earlier than VWF test values

Aid to VWD type diagnosis
following desmopressin (DDAVP)
therapy

Aid to assessment of presurgical
bleeding risk

Assessment of thrombotic risk

Assessment of drug therapy,
drug effects, or other agents

Assessment of blood expander/
replacement agents

Assessment of herbal medicines
or extracts or dietary agents

Animal studies

Normal PFA closure times (CTs)
provide excellent negative predic-
tive value (i.e. absence of severe
VWD), sometimes better than in-
dividual components of VWF as-
says [10, 11]

Patterns of findings combining
PFA CTs with VWF test parameters
post DDAVP show that normal-
isation of VWF activity levels often
accompanied by normalisation of
CTs. Thus, normalisation of CTs
post DDAVP is highly suggestive of
normalisation of VWF activity
levels [13, 14]

Patterns of findings combining
PFA CTs with VWF test parameters
post DDAVP can provide additional
evidence for a particular VWD type
in patients where VWD type is un-
certain [13, 14]

As a replacement for the ‘skin
bleeding time’, normal CTs can be
used as a marker of low surgical
bleeding risk [17]

Short CTs as a risk factor for
thrombosis or a marker of throm-
bophilia; also used in relation to
potential ‘failure’ of aspirin ther-
apy [15, 16]

Primarily aspirin, but also clopi-
dogrel, nonsteroidal anti-
inflammatory drugs (NSAIDs), an-
esthetics, antithrombotics and
other compounds [9]

Including dextran sulfate, col-
loids, and crystalloids; also for
quality control of platelet concen-
trates [9]

Various flavonoids, Ginkgo biloba,
garlic, asian ginseng, St. John’s
wort, saw palmetto, chocolate/
cocoa, p-coumaric acid (acommon
dietary phenol) [9]

Primarily dogs, but also including
camels, horses, pigs, and ham-
sters; studies have included
assessment of aspirin effects
(dogs), cardiac disease (dogs),
pollution (hamsters), anesthetics
(pigs), and the identification of a
case of Glanzmann thrombasthe-
nia (horse) [9]

Mostly summarised and updated from [9].
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that the output from the PFA-100 and the PFA-200, namely
the CTs, are identical? Interestingly, there are no head to
head studies of PFA-100 vs. PFA-200 that we could identify
from the literature, other than a study from the Westmead
laboratory [25], and some external quality assessment
(EQA) data which also in part comes from some of us [31].

In summary, there are a number of published evi-
dences that the CTs from the PFA-100 and PFA-200 are
‘identical’. First, as mentioned, the manufacturer defined
NRRs for the PFA-100 and PFA-200 are the same, and
align instead to the test cartridges used. Accordingly, the
manufacturer considers the output from the PFA-100 and
PFA-200 as essentially equivalent. Second, a direct com-
parison of PFA-100 vs. PFA-200 CTs has been performed by
the Westmead laboratory to verify their equivalence for
laboratory diagnostic use, and for accreditation purposes
[25]. Third, EQA data from the Royal College of Pathologists
of Australasia Quality Assurance Program (RCPAQAP) has
captured data related to PFA-100 and PFA-200 use by EQA
participants, and sub-analysis of data for PFA-100 vs.
PFA-200 did not uncover any concerning differences [31].
Finally, as the PFA-200 starts to take hold in laboratories,
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one can assess if there are any concerning signals in the
literature related to different findings, which are not
evident to our knowledge. Indeed, in both the Westmead
and Verona laboratories, we continue to use the PFA-200
for the same purpose and in the same way as the PFA-100,
with essentially equivalent findings.

The PFA-100/200 and CCLM

As noted elsewhere, this journal is celebrating its 60th
birthday. Clinical Chemistry and Laboratory Medicine
(CCLM) has been part of the landscape for about 10 years
longer than the PFA-100. Nevertheless, as often happens in
a journey spanning 60 years, there are intertwined his-
tories, and several relevant papers related to the PFA-100,
or to related fields of platelet function and VWD screening
and testing have been published in CCLM over past de-
cades. The most relevant papers are listed in Table 3,
together with a brief description of the importance to the
field.

Table 3: Select papers published in CCLM related to the PFA-100/200 and/or related areas.

Authors, date® Key findings

Comments

PFA-100/200

Golanski et al.,
2004 [32]

Stegnar et al.,
2007 [33]

Wallin et al.,
2008 [34]

Favaloro and
Bonar, 2012 [35]

Evaluated the usefulness of the PFA-100 (C/ADP, C/EPI car-
tridges) to assess the in vitro effects of a few platelet function
inhibitors on platelet function, as compared with the more
commonly used diagnostic technique based on whole blood
electrical aggregometry. Findings point to a limited usefulness
of the C/ADP, C/EPI cartridges for the monitoring of the effec-
tiveness of ADP receptor antagonists.

Examined the PFA-100 for its usefulness in assessing the effi-
cacy of platelet membrane glycoprotein llb/Illa antagonists in
vitro, as compared to optical platelet aggregometry. Authors
concluded that CTs represented a fast, simple and sensitive
method of assessing glycoprotein Ilb/Illa antagonism in vitro, is
comparable to optical aggregometry, and suitable for testing
larger numbers of glycoprotein llb/llla antagonists.

Evaluated the effect of pneumatic tube transport on hematology
and coagulation parameters, including platelet function with
PFA-100. No preanalytical effect of pneumatic tube transport
could be seen for most haematology and coagulation parame-
ters, as well as analysis with PFA-100.

Described a novel approach to EQA for the PFA-100/200,
including wet challenges and test interpretation. Reported CTs
for each challenge were within limits of expectation and good
reproducibility was evidenced by repeated challenges. Co-
efficients of variation (CVs) generated by challenges were
similar to those obtained using native whole blood and in-
terpretations were in general also consistent with expectations
and test data provided by laboratories.

Similar findings reported by others. Siemens eventually
released their Innovance PY2 cartridge for potential use in
monitoring of P2Y12 inhibitors.

Recognised sensitivity of PFA-100 C/ADP and C/Epi car-
tridges to glycoprotein llb/Illa antagonists eventually led
to use of these antagonists for use in EQA exercises (‘wet
challenges’) by US CAP.

It is now recognised that pneumatic tube transport can
affect PFA-100 CTs, perhaps depending on the transport
system in use. At the Westmead site, we observe consid-
erable shortening of PFA-100 CTs in samples sent through
the pneumatic tube system, which is recognised as a
reason for rejection of samples and recollection

This external quality assessment group (the RCPAQAP)
has been providing EQA material for PFA-100/200 chal-
lenges since 2008, as produced by the lead author of this
review, and as evidencing the feasibility of EQA for platelet
function testing. These EQA challenges are now also
distributed by ECAT for its EQA program.
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Table 3: (continued)
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Authors, date®

Key findings

Comments

Favaloro, 2013
[36]

Eller et al., 2014
[37]

Fierro et al., 2016
[38]

Valsami, 2020
[39]

Rolling et al.,
2020 [40]

Described a novel approach to internal quality control (1IQC) for
the PFA-100/200, based on similar concepts to that used in the
preceding study related to EQA. Thus, the same wet challenge
process for EQA, can also be utilised to extend the process to
1QC.

Assessed the effect of several anticoagulants (argatroban,
dabigatran, rivaroxaban, apixaban, fondaparinux) on platelet
function tests, including the PFA-100. None of the drugs
seemed to have any influence on PFA or multiplate test results.
Assessed the prevalence of hemostatic abnormalities in pa-
tients with spontaneous, recurrent subconjunctival hemor-
rhage (SCH) to clarify the role of the hemostasis laboratory in
this clinical setting, and including PFA-100 CTs and von Wille-
brand factor tests. Authors concluded that the prevalence of
hemostatic alterations in patients with recurrent, spontaneous
SCH was no different from the general population; thus, he-
mostatic screening or second level tests are not indicated in
patients with recurrent SCH and no other bleedings.
Evaluated PFA-100 CTs in cord blood samples of healthy term
and preterm neonates, and defined normal reference ranges
(NRR) for these.

Compared aspirin and clopidogrel ‘non-responsiveness’ using
light transmittance aggregometry (LTA) vs. PFA-100% in patients
undergoing neuroendovascular procedures, concluding that
the differences in test results highlight that LTA and PFA-100®
are not interchangeable.

This study provided the first evidence of feasibility, or proof
of concept, for IQC testing for the PFA-100 incorporating
pathological test findings and Levey-Jennings plots. Such a
conceptis also potentially more broadly applicable to other
platelet function, or whole blood or cell-based test systems
Itis now well known that PFA-100/200 CTs are not affected
by a wide variety of anticoagulants. This study extended
previous findings related to heparin and vitamin K an-
tagonists such as warfarin.

The PFA-100/200 isn’t going to always be clinical usefulin
all settings. This study showed one application for which
the PFA-100/200 is not likely to be useful.

Given the difficulties in collecting sufficient blood from ne-
onates, cord blood becomes a default sample for hemo-
stasis evaluations. This study provided some data on C/EPI
CT ranges for healthy term neonates and for healthy
preterms.

Perhaps fitting that the last manuscript published in CCLM
on PFA-100/200, at the time of writing this historical re-
view, returns to a similar topic to the first paper published
in CCLM on PFA-100 (see above (also reference 1 below).

Platelet function (other)

Thijs et al., 2010
[41]

Favaloro et al.,
2010 [42]

Stegnar, 2011
[43]

Mani et al., 2011
[44]

Andreasen et al.,
2014 [45]

Authors reviewed the current knowledge of platelet intracellular
signal transduction pathways involved in platelet adhesion,
activation, amplification of the activation signal and aggrega-
tion, as well as pathways limiting platelet aggregation.
Aprevious review from some of the authors to the current review
that outlines the sequential process of platelet function in-
vestigations, and discusses each of the essential components
in some detail.

Investigated the effect of several pre-analytical variables on
light transmittance aggregometry, otherwise considered the
gold standard for platelet function testing. Blood collection and
plasma preparation can be simplified by omitting short-term
stabilization of PRP and adjustment for platelet count. The
subjects can be tested from morning to mid-day, and a light
breakfast is acceptable. However, the analyses should not be
postponed for more than 2 h if arachidonic acid or ADP are used
as agonists.

Evaluated platelet function testing in hirudin and BAPA (a dual
thrombin/factor Xa inhibitor benzylsulfonyl-D-Arg-Pro-
4-amidinobenzylamide) anticoagulated blood compared to
standard sodium citrate. Authors found that use of hirudin or
BAPA anticoagulated blood resulted in improvement of stability
of platelet function measurements.

Investigated whether the size of sample tubes affected whole
blood coagulation and platelet function analyses, using rota-
tional thromboelastometry (ROTEM) and multiplate analysers.
Platelet aggregation was significantly lower when using smaller

Potentially linked to PFA-100/200 given its dependence
on platelet function.

Also mentions the place of the PFA-100/200 in the setting
of platelet function investigations.

Essentially reflects the practice undertaken at westmead.

Hirudin is a common anticoagulant now used routinely for

platelet aggregation testing using the Multiplate analyser.

Potentially linked to PFA-100/200 given its dependence
on platelet function.
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Authors, date®

Key findings

Comments

Carubbi et al.,
2014 [46]

tubes; thus different size tubes cannot be used
interchangeably.

A review that discusses the laboratory approach for the differ-
ential diagnosis of the most common inherited platelet disor-
ders, suggesting a common multistep flowchart model which
starts from the simpler test (platelet count) ending with the
more selective and sophisticated analyses.

A useful follow up review to the review by Favaloro et al. as
mentioned above (see also reference 11 below).

von Willebrand factor or von Willebrand disease

Meiring et al.,
2007 [47]

Franchini et al.,
2014 [48]

Evaluated an in-house VWF collagen-binding assay using type
Il collagen, using 44 patients with VWD and 40 normal sub-
jects, and with other assays including VWF antigen, ristocetin
cofactor activity, ristocetin-induced platelet agglutination and
VWF multimeric analysis. The cost of the in-house collagen-
binding assay was 10-fold lower than that of commercial kits,
and had acceptable precision, and was shown to be sensitive to
large VWF multimers.

In this review, the authors focus on the molecular mechanisms
underlying the interaction between ABO blood group and VWFin
normal and pathological conditions.

It is now well known that the PFA-100/200 CTs correlate
well with levels of VWF, in particular functionally active
VWEF, especially as assessed using a VWF collagen-binding
assay.

It is now well known that the ABO blood group influences
the level of plasma VWF, which in turn is a main driver of
PFA-100 CTs.

C/ADP, collagen/adenosine diphosphate; C/Epi, collagen/epinephrine; CT, closure time; ECAT, External quality Control of diagnostic Assays
and Tests (with a focus on Thrombosis and Haemostasis); EQA, external quality assessment; US CAP, United States College of Pathologists;

RCPAQAP, Royal College of Pathologists of Australasia Quality Assurance Program. ®References as listed below.

Conclusions

The PFA-100 has been part of the laboratory landscape for
nearly 50 years. The PFA-100 is gradually being replaced
by anewer model called the PFA-200, but both instruments
yield essentially the same test results, being a closure time,
and using different test cartridges, with differing sensitiv-
ities to various parameters such as platelet count and
function, VWF level and activity, anti-platelet medication,
and various foods and supplements. The PFA-100/200 is
used by different laboratories for potentially different
reasons, but at its heart, the high sensitivity to distur-
bances in VWF level and function suggests its main pur-
pose is for rapid exclusion of VWD, should normal CTs be
determined with C/ADP and C/Epi cartridges [10, 11].

In turn, as CCLM is turning 60, the story of the
PFA-100/200, or associated papers in CCLM (Table 3), in-
dicates at least some shared history. The authors wish both
the PFA-100/200 and CCLM the best of wishes for their
respective 50- and 60-year anniversaries.
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