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[ Abstract |
indexes, mean platelet volume (MPV) and platelet distribution width (PDW) , can be long-term prognostic indicators of pa-
tients with advanced (TNM II/IV) hypopharyngeal squamous cell carcinoma ( HPSCC). Method: Data of 176 HPSCC pa-

tients in our hospital from January 2003 to December 2012 were retrospectively studied. X-tile method was used to select best

Objective; To investigate whether preoperative platelet-to-lymphocyte ratio (PLR) and platelet ( PLT) -related

cut-off point for preoperative blood indexes [ PLR, PLT, mean platelet volume ( MPV) , platelet distribution width (PDW) ,
mean platelet volume to platelet count ratio (MPV/P) , platelet distribution width to platelet count ratio (PDW/P) ] to di-
vide the patients into two groups (high and low). Pearson’s chi-squared test or Fisher exact test were used to conduct a de-
scriptive analysis. Univariate and multivariate analysis were conducted to evaluate the relationship between clinicopathological
factors like PLR and 5-year overall survival (0S) and 5-year disease-free survival ( DFS) of patients in two groups. Result;
Follow up was around 47. 81 months until 31 December 2017. According to X-tile method, the optimal cut-off points were
170.8 for PLR, 260 x 10°/L for PLT, 8.2fL for MPV, 16.5% for PDW, 0.036 for MPV/P and 0. 064 for PDW/P in 5-
year OS analysis. In 5-year DFS analysis, the optimal cut-off points were 139.6 for PLR, 271 x 10°/L for PLT, 11. I{L for
MPV, and the rest were the same as those in the 5-year OS analysis. Univariate and multivariate analysis showed that the in-
dependent risk factors of 5-year OS were high PLR( >170.8) , high PLT( >260 x 10°/L) , low MPV ( <8. 2fL) , tumor
classification and postoperative metastasis; the independent risk factors of 5-year DFS were high PLR( >139.6) , high PDW

(>11.1% ), tumor classification and TNM stage. Conclusion: The increase in PLR suggests that the prognosis of patients

with HPSCC is poor, and it could be an indicator of long-term prognosis (5 — year OS and 5-year DFS).
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Table 1. Demographic Data of 176 Patients with Hypopharyngeal Squamous Cell Carcinoma

Characteristic

Number ( Ratio)

Gender

Male/female
Age (years)

<60/ =60
Hypertension

No/Yes
Diabetes mellitus

No/Yes
Smoking history

No/Yes
Drinking history

No/Yes
Tumor location

Pyriform sinus/Post-cricoid/Posterior pharyngeal
Differentiation grade

Good and moderate/Poor
Platelet (x +5,10°/L)
Lymphocyte (x +5,10°/L)
Platelet-to-lymphocyte ratio(x )
Mean platelet volume x =, fL.

Platelet distribution width (x £s,% )

1.803 +0.486

10.011 +1.31
14.952 +2.4

172 (97.7% ) /4 (2.3% )

99 (56.3% )/77 (43.8% )

130 (73.9% ) /46 (26.1% )

169 (96.0% )/7 (4% )

38 (21.6% )/138 (78.4% )

58 (33%)/118 (67%)

142 (80.7% )/11 (6.3%)/23 (13.1%)

155 (88.1% )/21 (11.9% )
208.86 +61.12

123.74 +45.91

(Table 1 continues on next page)
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( Continued from previous page)

Characteristic Number ( Ratio)
TNM stage
/v 49 (27.8% ) /127 (72.2% )

Tumor classification
T1/T2/T3/T4A/T4B
Lymph node dissection
No/Yes
Node classification
NO/N1/N2a/N2b/N2c/N3
Vascular embolus
No/Yes
Metastasis
No/Yes

Follow-up time (x + s, month)

47.81 +30.48

9 (5.1%)/37 (21% )/82 (46.6% )/46 (26.1%)/2 (1.1% )

10 (5.7% ) /166 (94.5% )

24 (13.6% ) /41 (23.3%)/4 (2.3%)/79 (44.9%)/9 (5.1%)/19 (10.8% )

151 (85.8% )/25 (14.2% )

81 (46% )/95 (54% )
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Figure 1. PLR, MPV, PDW Distribution in Advanced HPSCC and Healthy Controls

A Compared with the healthy controls, advanced HPSCC patients exhibit higher PLR (P <0.001) ; B; Compared with the healthy
controls, advanced HPSCC patients exhibit lower MPV (P =0.032); C: Compared with the healthy controls, advanced HPSCC pa-
tients exhibit higher PDW (P <0.001). PLR: Platelet-to-lymphocyte ratio; MPV; Mean platelet volume; PDW . Platelet distribution
width; HPSCC: Hypopharyngeal squamous cell carcinoma. PLR, MPV, and PDW in healthy controls and advanced HPSCC patients

were analyzed through ¢-test.
2.3 X-ile /5K PLR fIf/NMEHEXSHEHE S
FEHEXIEREZHXR

X-tile % {4 ( Chicago, Rim 5255 % ) 2 #8404 It
f&#Fr PLR \PLT MPV PDW % A A0, 0 o
PEUCHE B o RO M el P {H. % 5 4 0S 43 A
51 4 #% & . PLR 24 170. 8, PLT = 260 x 10°/L,
MPV >} 8.2fL,PDW Hy 16. 5% , Ifil /)N 43 A 55 5/ IfiL.

/M4 (mean platelet volume to plateler count ratio,

MPV/P) 3 0. 036 , F1 i /N 43 A 55 B/ L /NI 3 8k

(platelet distribution width to platelet count ratio,

PDW/P) 45 0.0634, X} 5 4F- DFS 7 A H15 H A
PLR % 139. 6, PLT 3% 271 x 10°/L, MPV % 11. 1fL,
PDW Jy 16.5% ,MPV/P % 0.036,PDW/P 2} 0. 0634,

AUC K P {E5r B T3 2 3 3. B PLR



. 792 . BT 5 59677 2019 429 H 55 32 455 9 )] ] Cancer Control Treat, September 2019, Vol. 32, No. 9

MPV .PDW 43 il =1k 2 4H , Pearson BORE f-< J7 #6: 46
X G RT BB S T MR AR A TS B4l PR A S DR 2% 24l
K PEE R R IR T 29 N S g UL S B
PR BN R R ke RS S T MR
A, 70T OS I, e Ae DR 52 7 5 PLR 4] 22 Ay
it F i L(P <0.05) g e U 7E = MPV 7320 [) 22
FAGIEE (P <0.05;3 4) 3 73 B Jo i A= 731
%2 54 OS B cut-off EEIFRH L TEA(AUC)

i, BTt R PLR 5 AR G $2 R 19 A AR ARG, TH i 1)
PDW 55 8 i or AR G, 25 R A Gt 8 X
(P<0.05;35) ; BLilfs ﬂi%ﬁl&%m%ﬁTﬁ'@%’ OS]
HEAA T o JHRg 23 1 B AR I B R 47 mT RS G
HAFIIAASE, T IR A A A TR S R A Z R R
BB RAE R B, & PLR ZH7E OS Jz DFS Hyf 522
P32 BAAT ], ZRA G (P <0.05) .

Table 2. Optimal Cut-off Points Chosen and Their AUCs in 5-year OS

Variable AUC( %) 4 95% CI Cut-off point Sensitivity ( % ) Specificity ( % )
PLR 70.7 0.001 0.634 -0.773 170.8 75.86 62.59
PLT 75.2 0.001 0.682-0.814 260 96.97 42.66
MPV 64.4 0.035 0.568 —0.715 8.2 62.82 65.00
PDW 62.9 0.006 0.553 -0.700 16.5 97.22 26.43

0S: Overall survival; AUC: Area under the curve; CI: Confidence interval; PLR: Platelet-to-lymphocyte ratio; PLT: Platelet; MPV; Mean platelet vol-

ume; PDW . Platelet distribution width.

#*3 54 DFS &1k cut-off (EEFE R EMLTER (AUC)

Table 3. Optimal Cut-off Points Chosen and Their AUCs in 5-year DFS

Variable AUC (%) P 95% CI Cut-off point Sensitivity ( % ) Specificity ( % )
PLR 65.7 0.001 0.581 -0.726 139.6 72.13 53.04
PLT 78.6 0.001 0.718 —0.844 271 80.00 69.54
MPV 60.5 0.047 0.528 -0.678 8.2 66.67 55.00
PDW 61.5 0.016 0.539 -0.687 16.5 97.22 24.29

DFS: Disease-free survival; AUC: Area under the curve; CI: Confidence interval; PLR: Platelet-to-lymphocyte ratio; PLT: Platelet; MPV: Mean plate-

let volume; PDW . Platelet distribution width.

x4 S5 FLEFHM PLRIMPY SESEmKRERHKX R

Table 4. Variables in Different PLR and MPV Groups When Doing 5-Year Overall Survival

Variable PLR<170.8 PLR >170.8 P MPV <8. 2fL MPV >8. 2L P
(n=147) (n=29) (n=20) (n=156)

Survival time (month) 47.32+32.14 26.41 £21.53 0.001 31.80 £29.48 45.42 +31.58 0.065

Drinking history 0.049 0.836
No 53 (48.4) 5(9.6) 7 (6.6) 51 (51.4)
Yes 94 (98.6) 24 (19.4) 13 (13.4) 105 (104.6)

PLT (10°/1.) 0.001 0.879
Lower event ( <260) 130 (119.4) 13 (23.6) 16 (16.3) 127 (126.8)
Higher event ( >260) 17 (27.6) 16 (5.4) 4 (3.8) 29 (28.3)

PDW (%) 0.702 0.081
Lower event ( <16.5) 121 (120.3) 23 (23.7) 19 (15.9) 121 (124.1)
Higher event ( >16.5) 26 (26.7) 6 (5.3) 1(4.1) 35 (31.9)

PDW/P (% #10°/L) 0.002 0.765
Lower event ( <0.064) 42 (49.3) 17 (9.7) 6 (6.6) 52 (51.4)
Higher event ( >0.064) 105 (97.7) 12 (19.3) 14 (13.4) 104 (104.6)

(Table 4 continues on next page)
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Variable PLR<170.8 PLR >170.8 p MPV <8. 2fL. MPV >8.2fL p
(n=147) (n=29) (n=20) (n=156)

TNM stage 0.065 0.406
| 45 (40.9) 4(8.1) 4 (5.6) 45 (43.4)
v 102 (106.1) 25 (20.9) 16 (14.4) 111 (112.6)

Tumor classification 0.465 0.902
T1 -T2 40 (38.4) 6 (7.6) 5(5.2) 41 (40.8)
T3 -T4 107 (108.6) 23 (21.4) 15 (14.8) 115 (115.2)

Node classification 0.979 0.715
NO 20 (20.0) 4 (4.0) 2(2.7) 22 (21.3)
N+ 127 (34.2) 25 (6.8) 18 (17.3) 134 (134.7)

Vascular embolus 0.024 0.032
No 130 (126.1) 21 (24.9) 14 (17.2) 137 (133.8)
Yes 17 (20.9) 8 (4.1) 6(2.8) 19 (22.2)

Metastasis 0.155 0.423
No 82 (78.5) 12 (15.5) 9 (10.7) 85 (83.3)
Yes 65 (68.5) 17 (13.5) 11 (9.3) 71 (72.7)

t-test was used to analyze mean survival time; Pearson’s chi-squared test or Fisher exact test were used to verify other clinical variables in different PLR

and MPV groups when doing 5-year OS. Components of this table: Observed values ( predicted values). PLR: Platelet-to-lymphocyte ratio; MPV: Mean

platelet volume; PLT: Platelet; PDW: Platelet distribution width; PDW/P; Platelet distribution width to platelet count ratio.

x5 o5 FEXLREFLYR PLR.PDW S AERIGRERX R
Table 5. Variables in Different PLR and PDW Groups When Doing 5-Year Disease Free Survival

PLR<139.6

PLR >139.6

PDW<16.5%

PDW >16.5%

Variable (n=115) (n=61) P (n=144) (n=32) P
Survival time (month) 50.36 +31.63 31.63 +24.90 <0.001 47.05 £33.10 31.50 +20. 81 0.008
Differentiation grade 0.724 0.622
Good and moderate 102 (01.3) 8 (7.3) 18 (17.2) 3 (3.8)
Poor 13 (13.7) 53(53.7) 126 (126.8) 29 (28.2)
PLT (10°/L) 0.001 0.200
Lower event ( <271) 110 (98.7) 41 (52.3) 121 (123.5) 30 (27.5)
Higher event ( >271) 5 (16.3) 20 (8.7) 23 (20.5) 2 (4.5)
MPV 0.033 0.001
Lower event (11.1) 86 (91.5) 54 (48.5) 125 (114.5) 15 (25.5)
Higher event (11.1) 29 (23.5) 7 (12.5) 19 (29.5) 17 (6.5)
MPV/P (fL%107°/L) 0.001 0.061
Lower event ( <0.036) 12 (26.1) 28 (13.9) 37 (32.7) 3(7.3)
Higher event ( >0.036) 103 (88.9) 33 (47.1) 107 (11.3) 29 (24.7)
PDW/P (% #10~°/L) 0.001 0.001
Lower event ( <0.064) 24 (38.6) 35 (20.4) 56 (47.5) 2 (10.5)
Higher event ( >0.064) 91 (76.4) 26 (40.6) 88 (96.5) 30 (21.5)
TNM stage 0.159 0. 405
I 36 (32) 13 (17) 43 (37.6) 3(8.4)
I\ 79 (83) 48 (44) 101 (106.4) 29 (23.6)
Tumor classification 0.075 0.015
T1 -T2 35 (30.1) 11 (15.9) 42 (36.6) 4 (9.4)
T3 - T4 80 (84.9) 50 (45.1) 98 (103.4) 32 (26.6)

(Table 5 continues on next page)
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Variable PLR<139.6 PLR >139.6 P PDW<16.5% PDW >16.5% p
(n=115) (n=61) (n=144) (n=32)

Node classification 0.883 0.351
NO 16 (15.7) 8 (8.3) 18 (19.6) 6 (4.4)
N+ 99 (99.3) 53 (52.7) 126 (124.4) 26 (27.6)

Vascular embolus 0.289 0.576
No 101 (98.7) 50 (52.3) 122 (123.5) 29 (27.5)
Yes 14 (16.3) 11 (8.7) 22 (20.5) 3 (4.5)

Metastasis 0.025 0.226
No 60 (52.9) 21 (28.1) 80 (76.9) 14 (17.1)
Yes 55 (62.1) 40 (32.9) 64 (67.1) 18 (14.9)

t-test was used to analyze mean survival time; Pearson’s chi-squared test or Fisher exact test were used to verify other clinical variables in different PLR

and PDW groups when doing 5-year DFS. Components of this table; Observed values ( predicted values). PLR: Platelet to lymphocyte ratio; PDW

Platelet distribution width; PLT; Platelet; MPV; Mean platelet volume ; MPV/P . Mean platelet volume to platelet count ratio; PDW/P: Platelet distribu-

tion width to platelet count ratio.
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Figure 2. Cumulative Survival of Different PLR, MPV and PDW Groups Analyzed by Using Kaplan-Meier Method
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Cumulative survival in different groups (PLR, MPV and PDW) were estimated by using Kaplan-Meier method, and log-rank test was

used to evaluate corresponding differences. A Compared to the lower PLR group, the higher PLR group indicates poor 5-year OS (P
<0.05) ; B: Compared to the higher MPV group, the lower MPV group indicates poor 5-year OS (P <0.05); C: Compared to the
lower PLR group, the higher PLR group indicates poor 5-year DFS (P <0.001); D: Compared to the lower PDW group, the higher

PDW group indicates poor 5-year DFS (P <0.01). PLR: Platelet-to-lymphocyte ratio; MPV: Mean platelet volume; PDW; Platelet

distribution width; OS: Overall survival; DFS: Disease free survival.
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Figure 3. Cumulative Survival of Patients with or without Postoperative Chemoradiotherapy Analyzed by Using Kaplan-

Meier Method

Kaplan-Meier method was used to analyze cumulative survival (overall survival and disease free survival) of patients with or without

postoperative chemoradiotherapy, and log-rank test was used evaluate corresponding differences. A: There is no statistically significant

difference in the overall survival between patients with or without postoperative chemoradiotherapy (P >0.05). B: There is no statisti-

cally significant difference in the disease free survival between patients with or without postoperative chemoradiotherapy (P >0.05).

2.5 HMGEHTEEHERE OS & DFS WEBARER
REEE Cox ERSTHER

R AT BE S MR B5E301 TS IR 88 P8 T/ P AL R 20 A
Cox BLPIZIMHT, ANAEEE iR /) i 2338 TNM
SPHT 39 N 3 G 55PN K AR A0 L2 A 5% S0 A I
545 (PLR .PLT \MPV . PDW MPV/P PDW/P) % f5 [
PE BRI 5 4F OS MG KR P4 - AR MR
1T 539 FARYIG BRI AL ARG e B 25 i R
®6 Cox BEZRKREZERNHM(5 F OS)

Table 6. Univariate and Multivariate Analysis of 5-Year OS

PR LSS A A8 FR (PLR (PLT MPV . PDW \MPV/P
PDW/P) I A Cox Z P& [ Wi T 734, 75t 52
Wi 5 S 4 OS Al fal & i PLR 21 i PLT
41 Mk MPV 241 ARJ5HeR% T 734 (P <0.05) (%6) .
MR FIRE DT IEAR 20 S AFJ0He AL AT RIS AR
WEA m PLR, & PDW. T 7390, TNM 73] (P <
0.05)(%7),

Variable OS(HR) P(95%CI) OS(HR) P(95%CI)

Age (year) 0.013 0.088
<60 1 (0.458 —0.911) 1 (0.496 —1.050)
=60 0.646 0.721

Maximum diameter of tumor (cm) 0.004 0.124
<4 1 (1.176 -2.342) 1 (0.918 —2.034)
>4 1.659 1.366

TNM stage ( AJCC) 0.055 N/A N/A
mm 1 (0.992 -2.108)
\ 1.446

Tumor classification <0.001 0.005
T -T2 1 (1967 —4.881) 1 (1.252-3.551)
T3 - T4 3.098 2.108

PLR <0.001 0.026
Lower event ( <170.8) 1 (1504 —3.545) 1 (1.072 -2.963)
Higher event ( >170.8) 2.309 1.783

PLT (10°/L) <0.001 0.004
Lower event ( <260) 1 (1.948 —4.442) 1 (1.407 -6.230)
Higher event ( >260) 2.941 2.961

(Table 6 continues on next page)
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Variable OS(HR) P(95% CI) OS(HR) P(95% CI)

PDW (% )

Lower event ( <16.5)

0.004
(1.211 -2.752)

0.246
(0.823-2.142)

Higher event ( >16.5) 1.826 1.328

MPV (fL) 0.039 0.007
Lower event ( <8.2) 1 (0.359 -0.973) 2.227 (0.252 -0.800)
Higher event ( >8.2) 0.591 1

PDW/P(% +10~°/L) 0.006 0.363
Lower event ( <0.0635) 1 (0.434 -0.870) 1 (0.743 -2.252)
Higher event ( >0.0635) 0.614 1.293

MPV/P ({L %10 ~°/L) 0.004 0.432
Lower event ( <0.036) 1 (0.383 -0.840) 1 (0.675 -2.505)
Higher event ( >0.036) 0.571 1.300

Metastasis 0.001 0.001
No 1 (2.675 -5.480) 1 (1.964 —4.360)
Yes 3.829 2.926

JVI 0.039 0.074
No 1 (1.018 -2.054) 1 (0.967 =2.097)
Yes 1.446 1.424

Surgical margin (cm) 0.025 0.438
=0.5 1 (1.051 =2.072) 1 (0.788 —1.733)
<0.5 1.475 1.169

Five-year OS was analyzed by the Cox model. OS: Overall survival; CI: Confidence interval; AJCC: American Joint Committee on Cancer; PLR: Platelet
to lymphocyte ratio; PLT: Platelet; PDW . Platelet distribution width; MPV; Mean platelet volume; PDW/P. Platelet distribution width to platelet count
ratio; MPV/P; Mean platelet volume to platelet count ratio; IJVI: Internal jugular vein invasion.

®7 Cox BEZREEZRNH (5 F DFS)

Table 7. Univariate and Multivariate Analysis of 5-Year DFS

Variable DFS(HR) P(95% CI) DFS(HR) P(95% CI)

Age (year)

0.002

0.004

<60 1 (0.416 -0.822) 1.691 (0.602 -1.521)
=60 0.585 1

Maximum diameter of tumor (c¢m) 0.027 0.709
<4 1 (1.044 -2.059) 1 (0.737 -1.588)
>4 1.466 1.075

TNM stage (AJCC) 0.045 0.023
I 1 (1.099 -2.135) 1 (1.066 -2.340)
v 1.468 1.579

Tumor classification <0.001 0.003
T1 -T2 1 (1.607 -3.770) 1 (1.288 -3.329)
T3 -T4 2.462 2.071

PLR 0.001 0.028
Lower event ( <139.6) 1 (1.303 —2.595) | (1.046 -2.778)
Higher event ( >139.6) 1.839 1.525

(Table 7 continues on next page)
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<797 -

Variable DFS(HR) P(95% CI) DFS(HR) P(95% CI)
PLT (10°/L) 0.297 N/A N/A
Lower event ( <271) 1 (0.746 -2.611)
Higher event ( >271) 1.396
PDW (%) 0.007 0. 006
Lower event ( <16.5) 1 (1.161 -2.533) 1 (1.183 -2.778)
Higher event ( >16.5) 1.715 1.813
MPV ({L) 0.540 N/A N/A
Lower event (<11.1) 1 (0.651 -2.273)
Higher event ( >11.1) 1.216
PDW/P (% %10°/L) 0.001 0.056
Lower event ( <0.0635) 1 (0.405 -0.807) 1 (0.425-1.012)
Higher event ( >0.0635) 0.572 0.656
MPV/P (fL %10 ~°/L) 0.002 0.610
Lower event ( <0.036) 1 (0.374 -0.802) 1 (0.561 —1.404)
Higher event ( >0.036) 0.547 0.888

Five-year DFS was analyzed by the Cox model. DFS: Disease Free Survival; CI: Confidence interval; AJCC: American Joint Committee on Cancer;

PLR: Platelet to lymphocyte ratio; PLT; Platelet; PDW . Platelet distribution width; MPV ; Mean platelet volume; PDW/P . Platelet distribution width to

platelet count ratio; MPV/P; Mean platelet volume to platelet count ratio.
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