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To the Editor:
We read with interest the letter by Scavone et al, published 

recently in Platelets [1], where the authors questioned the use of 
whole blood aggregometry (Multiplate™, WBA) in patients with 
thrombocytopenia. In their discussion, the authors included one 
prospective study by our group in which we assessed alterations 
of whole blood platelet aggregation in 203 patients with cirrhosis 
[2]. Since the majority of these patients were thrombocytopenic, 
and thus comparison with controls with normal platelet count was 
not possible, we expressed the results of WBA by a “PLT ratio” 
(i.e.: ADP-induced aggregation by Multiplate™ measured as 
AUC/platelet count). We found that the PLT ratio was higher in 
cirrhosis than chronic hepatitis and healthy subjects, and 
increased significantly with Child-Pugh stage. Furthermore, in 
the subgroup of decompensated patients, the baseline PLT ratio 
was an independent predictor of further decompensation and 
liver-related death during a 6-month follow-up. We thus con
cluded that [a] whole blood platelet aggregation, when expressed 
as a PLT ratio, is higher in cirrhosis than controls; [b] if our 
findings are confirmed by independent cohorts, the PLT ratio 
could become an independent prognostic biomarker in decom
pensated cirrhosis [2].

Scavone et al postulated that the assessment of whole blood 
platelet aggregation by Multiplate™ in patients with cirrhosis 
would depend not only on platelet aggregation and platelet 
count, but also on platelet volume [1]. They based this assumption 
on a weak/moderate correlation (r = 0.4) between mean platelet 
volume (MPV) and PLT ratio found in 29 patients with essential 

thrombocytopenia. Previous data on MPV in HBV-related cirrho
sis indicate that some of these patients may have a higher MPV 
than healthy controls [3]. Since, per Scavone’s hypothesis, the 
increased MPV would influence results of WBA when expressed 
as PLT ratio, they concluded that the use of such a ratio would 
overestimate platelet aggregation in cirrhosis.

However, we would like to add some considerations to this 
hypothesis:

(1) The considerations by Scavone et al are mostly based on the “the 
fact that platelets from most cirrhotic patients with moderate/ 
severe thrombocytopenia are large or even giant” [1]. In support
ing this statement, the authors quoted a study from China includ
ing patients with HBV-related cirrhosis [3]. It is known, however, 
that HBV chronic infection has specific effects on both platelet 
activation and turn-over [4]. These effects are observed even 
before the development of cirrhosis with thrombocytopenia [4], 
and may potentially explain the association between HBV infec
tion and a higher MPV. In our study, patients with HBV-related 
cirrhosis were 11% [2]. In the other study quoted by the authors 
[5], the MPV was comparable between cirrhosis and controls. In 
a prospective study from Italy including 75 patients with cirrhosis 
and baseline characteristics very close to those of our cohort, only 
7% of the patients had MPV higher than normal [6]. Furthermore, 
the authors found no difference in MPV between compensated 
and decompensated patients, and no correlation between MPV 
and MELD score [6]. Additional studies found no evidence of 
a higher MPV in patients with clinically stable cirrhosis [7]. 
A higher MPV has been described in a study from a Chinese 
center including patients with HBV-related (again) acute-on- 
chronic liver failure (ACLF) [8]. However, ACLF is a distinct 
syndrome characterized by severe systemic inflammation and 
multiorgan failure [9,10]. Notably, patients with ACLF were not 
eligible for inclusion in our study [2].

(2) A second point made by Scavone et al is that “since the MPV 
is inversely proportional to the platelet count, it would 
emerge as a variable affecting the Multiplate™ results when 
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they are expressed as AUC/platelet count ratio, which rules 
off the influence of platelet count” [1]. However, as also 
quoted by the authors, this was demonstrated - by 
a correlation between platelet count and mega-thrombocyte 
index - in healthy subjects [11]. Whether this is true in 
cirrhosis remains unknown. In the study by Giannini et al 
including a representative cohort of both compensated and 
decompensated patients, values of MPV were not associated 
with the presence of thrombocytopenia or severe thrombocy
topenia, and were not correlated with platelet counts [6].

(3) In vivo, platelets exist in a multitude of different shapes and 
volumes according to their variable state of activation, which 
may also influence the assessment of MPV. In patients with 
cirrhosis, the increased platelet turnover [12] and the fact that 
the overall platelet activation state continuously and rapidly 
evolves according to multiple factors such as bacterial translo
cation, infections and renal dysfunction [13–15] may further 
influence results of MPV. Contrary to light-transmittance aggre
gometry (LTA), which specifically assesses platelet aggregation 
though requires an extensive pre-processing of samples (i.e. 
introducing potential artifacts due to platelets manipulation 
and assessment of their response to agonists outside their natural 
environment), WBA gives a relatively less specific yet more 
comprehensive assessment of the individual platelet state (i.e. 
takes into consideration red and white blood cells, coagulation 
factors, microvesicles etc., which may variably influence plate
let function). Therefore, WBA by Multiplate™, and the PLT 
ratio, is not intended to provide a pure, specific assessment of 
platelet aggregation alone; instead, it is intended to measure the 
platelet response in an assay milieu that mimics in vivo condi
tions of platelet activation/aggregation [16]. In patients with 
cirrhosis, where a multitude of known and unknown alterations 
of hemostasis exist [17], we hypothesize that this type of infor
mation may ultimately be even more informative (and perhaps 
clinically relevant) than the assessment of platelet aggregation 
by LTA. For example, in an ancillary analysis of the same study, 
we showed that the PLT ratio was also associated with develop
ment of portal vein thrombosis independently of portal hyper
tension and chronic liver disease severity [18]. A baseline PLT 
ratio>0.75 had 83% sensitivity and 84% specificity for develop
ment of thrombosis within 1 year [18]. On the other hand, 
although the experiments conducted by LTA have been instru
mental to improve our understanding of cirrhotic thrombocyto
pathy [17], it is now clear that the overall equilibrium of primary 
hemostasis in cirrhosis is influenced by additional elements that 
are not properly assessed by a static test such as aggregometry 
[19].

(4) We investigated whole blood platelet aggregation in the portal 
blood of patients with decompensated cirrhosis undergoing 
trans-jugular intrahepatic portosystemic shunt [20]. In this 
study, despite the platelet count was significantly lower in the 
portal vs. peripheral vein (57 ×109/L vs. 92 × 109/L), whole 
blood platelet aggregation, expressed as AUC by Multiplate™, 
was perfectly comparable between the two districts. Therefore, 
the PLT ratio was higher in the portal vs. peripheral vein, 
indicating increased aggregation and again highlighting the 
usefulness of using a ratio to compare results of WBA in 
patients with thrombocytopenia. The higher platelet response 
in the portal blood likely reflects a greater stimulation by the 
lipopolysaccharide derived from the leaky gut [13,21], whereas 
there is no reason to suspect a different MPV in portal vs. 
peripheral vein in the same patient.

In conclusion, LTA and WBA are complementary techniques 
to assess different aspects of the complex alterations of platelet 
function occurring in patients with cirrhosis. Regarding WBA, we 

suggest that more data on MPV are required prior to draw any 
conclusion regarding its potential effect on the PLT ratio. 
Awaiting such studies, our results indicate that patients with 
cirrhosis have a significantly higher PLT ratio than controls, and 
that the PLT ratio predicts the risk of further decompensation and 
death independently of liver disease severity [2]. We now look 
forward to further studies to test our findings.
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