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To the Editor,
Mean platelet volume (MPV) and the ratio of MPV to 
platelet count (MPV/PC) have been reported to have 
great prognostic value in malignancies. This study add-
resses whether MPV and MPV/PC are useful prognostic 
indicators in angiosarcoma of the head and neck (ASHN).

Our retrospective study involved 45 patients who were 
histologically diagnosed with ASHN and underwent 
chemotherapy for ASHN at our hospital from February 
2006 to December 2022. This study was approved by the 
institutional review board of the Nagoya University Gra-
duate School of Medicine. The Mann–Whitney U test and 
Fisher’s exact test were used to analyse correlations bet-
ween MPV and clinical features/laboratory findings. We 
applied receiver operating characteristic curve analysis 
to calculate the MPV cutoff value. Survival curves were 
drawn using the Kaplan–Meier method, and differences in 
survival were assessed using the log-rank test. The same 
analysis was performed for MPV/PC. We then performed 
multivariate analyses using the Cox proportional hazards 
model, including pretreatment factors and MPV/PC. 

The baseline characteristics of the 45 patients with 
ASHN included in the present study are given in Table I 
and Table SI. The MPV and the MPV/PC cutoff values 
were defined as 10.0 (fL) and 0.06 (fL/103μL). The 
high-MPV group consisted of 16 patients whose MPV 
equalled or exceeded 10.0 (fL); the low-MPV group had 
29 patients whose MPV was below 10.0 (fL). The high-
MPV/PC group consisted of 9 patients whose MPV/PC 
equalled or exceeded 0.06 (fL/103μL); the low-MPV/
PC group had 36 patients whose MPV/PC was below 
0.06 (fL/103μL). There were no statistically significant 
differences in clinical features/laboratory findings (age, 
sex, Eastern Cooperative Oncology Group Performance 
Status [ECOG-PS] score, primary site, tumour size, 
number of skin lesions, lymph node metastasis, distant 
metastasis, first-line chemotherapy, surgery, radiation, 
and outcome) between the high- and low-MPV groups 
(Table SI). Similarly, no significant difference in clinical 
features was found in the MPV/PC groups (Table I). 
Kaplan–Meier survival analysis showed no statistically 
significant difference in the overall survival (OS) rate, 
but the high-MPV group tended to have worse prognoses 
by a few years (median OS time: 21.5 months vs 46.0 
months, log rank-test; p-value = 0.63) (Fig. 1A). As for 

MPV/PC, the OS rate was significantly lower in the 
high-MPV/PC group than in the low-MPV/PC group 
(median OS time: 18.6 months vs 37.0 months, log 
rank-test; p-value = 0.022) (Fig. 1B). The multivariate 
model showed MPV/PC values exceeding 0.06 to be an 
independent factor for poor OS prognosis (HR: 3.90, 
95% CI: 1.23–12.4, Cox proportional hazards model; 
p-value=0.021) (Table SII). 

MPV is an early marker of platelet activation (1), and 
higher MPV is associated with higher serum thromboem-

Table I. Attributes of 45 patients with cutaneous angiosarcoma of 
the head and neck: comparison between the low-MPV/PC group 
(< 0.06) and the high-MPV/PC group (≥ 0.06)

Attribute

Patient group (%)

p-value*
Patients 
group (%)

Low MPV/PC 
(MPV/PC < 0.06)

High MPV/PC 
(MPV/PC ≥ 0.06)

Patients (%) 45 (100%) 36 (80) 9 (20)
Age 0.898
 Median [IQR] 76 [68–81] 76 [66.8–81] 76 [72–79]
 Min–max 53–86 53–86 62–84
Sex 1.00
 Male 33 (73.3) 26 (72.2) 7 (77.8)
 Female 12 (26.7) 10 (27.8) 2 (22.2)
ECOG-PS score 1.00
 0–1 41 (91.1) 33 (91.7) 8 (88.9)
 2–4 4 (8.9) 3 (8.3) 1 (11.1)
Primary site 1.00
 Head 43 (95.6) 34 (93.8) 9 (100)
 Face 2 (4.4) 2 (6.3) 0 (0)
Tumour size 0.482
 < 5cm 25 (55.6) 21 (58.3) 4 (44.4)
 ≥ 5cm 20 (44.4) 15 (41.7) 5 (55.6)
Number of skin lesions 0.712
 Single 19 (42.2) 16 (44.4) 3 (33.3)
 Multiple 26 (57.8) 20 (55.6) 6 (66.7)
Lymph node metastasis 0.173
 Absent 41 (91.1) 34 (93.8) 7 (77.8)
 Present 4 (8.9) 2 (6.3) 2 (22.2)
Distant metastasis 0.173
 Absent 41 (91.1) 34 (93.8) 7 (77.8)
 Present 4 (8.9) 2 (6.3) 2 (22.2)
1st line chemotherapy 1.00
 Paclitaxel 32 (71.1) 25 (69.4) 7 (77.8)
 Docetaxel 2 (4.4) 2 (5.6) 0 (0)
 Interleukin-2 11 (24.4) 9 (2.5) 2 (22.2)
Surgery for ASHN 0.086
 Absent 33 (73.3) 24 (66.7) 9 (100)
 Present 12 (26.7) 12 (33.3) 0 (0)
Radiation for ASHN 1.00
 Absent 12 (26.7) 10 (27.8) 2 (22.2)
 Present 33 (73.3) 26 (72.2) 7 (77.8)
Outcome 1.00
 Alive 21 (46.7) 17 (47.2) 4 (44.4)
 Dead 24 (53.3) 19 (52.8) 5 (55.6)

ASHN: angiosarcoma of the head and neck; ECOG-PS: Eastern Cooperative Oncology 
Group performance; IQR: interquartile range; MPV: mean platelet volume; PC: 
platelet count. *Statistically significant: p < 0.05.
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bolism levels and a greater severity of systemic inflam-
mation (2). Thrombosis, inflammation, and cancer are 
interrelated, and platelet activation has been shown to play 
a role in the development and progression of malignancies 
(3). A systematic review of the relationship between MPV 
and malignancies found that increased MPV is observed 
in many neoplastic diseases, with higher MPV tending 
to be associated with a poorer prognosis, although some 
malignancies show the opposite results (4). It has been pro-
posed that the reason for the association between increased 
MPV and malignancy is that inflammatory cytokines such 
as interleukin-6 produced by tumour cells may stimulate 
the differentiation and proliferation of megakaryocytes, 
resulting in the production of abundant giant platelets. 
In the present study, the high-MPV group also tended to 
have a poorer prognosis. (Fig. 1A). With regard to MPV/
PC, it has been argued that MPV and PC have an inverse 
relationship to maintain constant coagulability and that 
the MPV/PC ratio should be used as a marker of platelet 
activity (1, 5, 6, 7). Several studies have suggested that 
MPV/PC can be a useful prognostic factor for various 
malignancies (4, 5, 8). In the present study, the high-MPV/
PC group was found to show statistically significant lower 
OS. (Fig. 1B). Several factors likely contribute to the as-
sociation between MPV/PC and poor prognosis in ASHN. 
Elevated MPV, reflecting heightened inflammation as the 
disease progresses, and compensatory decrease in PC may 
be one factor. Additionally, the defining characteristic of 
angiosarcoma, increased bleeding events, may also play a 
role. This ongoing bleeding leads to platelet consumption, 
resulting in a decrease in PC and further contributing to 
the adverse outcomes observed in ASHN patients.

In conclusion, we found that increased MPV/PC is an 
independent factor for poor prognosis in patients with 
ASHN. Further large-scale investigations are needed to 
establish high MPV/PC as a prognostic biomarker in 
ASHN patients.
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Fig. 1. Comparison of overall survival (OS) between the low-MPV/PC group and the high-MPV/PC group, and between the low-MPV group 
and the high-MPV Group. (A) Kaplan–Meier analysis for overall survival by MPV grouping, univariate analysis with the log-rank test. The overall survival 
(OS) rate is higher for the low-MPV group than for the high-MPV group (p = 0.63). (B) Kaplan–Meier analysis for overall survival by MPV/PC grouping, univariate 
analysis with the log-rank test. The overall survival (OS) rate is significantly higher for the low-MPV/PC group than for the high-MPV/PC group (p =  0.021).
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