Table 1. Clinicopathological characteristics of patients in the high and low HALP groups prior to propensity score matching



Table 2. Clinicopathological characteristics of patients in the high and low HALP groups after propensity score matching



Table 3. Univariate and multivariate analyses of overall survival (OS) and recurrence-free survival (RFS) 









Table 4. Univariate and multivariate analyses of Clavien–Dindo classification, PHLF (ISGLS classification), and duration of postoperative hospital stay 
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RFS P value HR(95% CI) P value HR(95% CI)

Age, years (>75 vs ≤75) 0.0995 1.285 (0.954-1.731)

Sex (male vs. female) 0.3874 1.156 (0.832-1.607)

BMI (≤22 vs >22) 0.5345 1.085 (0.838-1.406)

Underlying liver disease

(HBV and/or HCV vs non HBV or HCV)

0.5176 0.904 (0.667-1.227)

Child-Pugh classification

(grade A vs grade B)

0.4270 0.737 (0.347-1.565)

T-bil, mg/dL (≤1.2 vs >1.2) 0.4209 0.887 (0.661-1.188)

PT, % (≤80 vs >80) 0.1588 1.257 (0.914-1.729)

AFP, ng/mL (>20 vs ≤20) 0.0356*1.310 (1.018-1.686) 0.1553 1.211 (0.930-1.577)

Surgical procedures (major vs minor) 0.6621 0.944 (0.727-1.225)

Duration of surgery, min

(>300 vs ≤300)

0.4756 0.902 (0.679-1.198)

Estimated blood loss, g

(>300 vs ≤300)

0.2320 1.171 (0.904-1.516)

PHLF (ISGLS classification)

 (grade 0,A vs others)

0.0113*0.626 (0.435-0.899) 0.0043*0.587 (0.407-0.846)

Clavien-Dindo classification

(grade 0-2 vs others)

0.8578 0.973 (0.717-1.319)

Postoperative hospital stay, days

(10> vs ≤10)

0.1082 1.330 (0.939-1.882)

Tumour diameter, mm (>20 vs ≤20) 0.3510 1.147 (0.860-1.528)

Tumour number (>1 vs 1) 0.0008*1.707 (1.249-2.333) 0.0011*1.687 (1.232-2.309)

Macroscopic classification

(simple nodular type vs others)

0.7657 0.962 (0.748-1.239)

Pathological differentiation

(Well-Mod vs Others)

0.1687 0.789 (0.564-1.106)

Microvascular Invasion (+ vs -) 0.0006*1.563 (1.209-2.019) 0.0073*1.442 (1.104-1.884)

Inuyama Classification  (≤F2 vs >F2) 0.1010 0.807 (0.625-1.043)

HALP score (High vs Low) 0.0962 0.809 (0.630-1.039)

Univariate analysis Multivariate analysis

RFS: relapse-free survival, P value: probability value, HR: hazard ratio, BMI: body mass index, HBV: hepatitis B

virus, HCV: hepatitis C virus, T-bil: total bilirubin, Alb: albumin, PT: prothrombin time, AFP: alpha-foetoprotein,

PHLF: post-hepatectomy liver failure, ISGLS: international study group of liver surgery, HALP: haemoglobin,

albumin, lymphocyte and platelet
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						Univariate analysis				Multivariate analysis

				RFS		P value		HR(95% CI)		P value		HR(95% CI)

				Age, years (>75 vs ≤75)		0.0995		1.285 (0.954-1.731)

				Sex (male vs. female)		0.3874		1.156 (0.832-1.607)

				BMI (≤22 vs >22)		0.5345		1.085 (0.838-1.406)

				Underlying liver disease 
(HBV and/or HCV vs non HBV or HCV)		0.5176		0.904 (0.667-1.227)

				Child-Pugh classification
(grade A vs grade B)		0.4270		0.737 (0.347-1.565)

				T-bil, mg/dL (≤1.2 vs >1.2)		0.4209		0.887 (0.661-1.188)

				PT, % (≤80 vs >80)		0.1588		1.257 (0.914-1.729)

				AFP, ng/mL (>20 vs ≤20)		0.0356*		1.310 (1.018-1.686)		0.1553		1.211 (0.930-1.577)

				Surgical procedures (major vs minor)		0.6621		0.944 (0.727-1.225)

				Duration of surgery, min 
(>300 vs ≤300)		0.4756		0.902 (0.679-1.198)

				Estimated blood loss, g 
(>300 vs ≤300)		0.2320		1.171 (0.904-1.516)

				PHLF (ISGLS classification)
 (grade 0,A vs others)		0.0113*		0.626 (0.435-0.899)		0.0043*		0.587 (0.407-0.846)

				Clavien-Dindo classification 
(grade 0-2 vs others)		0.8578		0.973 (0.717-1.319)

				Postoperative hospital stay, days 
(10> vs ≤10)		0.1082		1.330 (0.939-1.882)

				Tumour diameter, mm (>20 vs ≤20)		0.3510		1.147 (0.860-1.528)

				Tumour number (>1 vs 1)		0.0008*		1.707 (1.249-2.333)		0.0011*		1.687 (1.232-2.309)

				Macroscopic classification
(simple nodular type vs others)		0.7657		0.962 (0.748-1.239)

				Pathological differentiation
(Well-Mod vs Others)		0.1687		0.789 (0.564-1.106)

				Microvascular Invasion (+ vs -)		0.0006*		1.563 (1.209-2.019)		0.0073*		1.442 (1.104-1.884)

				Inuyama Classification  (≤F2 vs >F2)		0.1010		0.807 (0.625-1.043)

				HALP score (High vs Low)		0.0962		0.809 (0.630-1.039)

				RFS: relapse-free survival, P value: probability value, HR: hazard ratio, BMI: body mass index, HBV: hepatitis B virus, HCV: hepatitis C virus, T-bil: total bilirubin, Alb: albumin, PT: prothrombin time, AFP: alpha-foetoprotein, PHLF: post-hepatectomy liver failure, ISGLS: international study group of liver surgery, HALP: haemoglobin, albumin, lymphocyte and platelet
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Clavien-Dindo classification P value OR(95% CI) P value OR(95% CI)

Age, years (>75 vs ≤75) 0.7053 0.895 (0.503-1.593)

Sex (male vs female) 0.5630 0.841 (0.468-1.512)

BMI (≤22 vs >22) 0.6241 1.130 (0.692-1.846)

Underlying liver disease

(HBV and/or HCV vs non HBV or HCV)

0.9758 0.991 (0.567-1.733)

Child-Pugh classification

(grade A vs grade B)

0.7760 1.25 (0.269-5.813)

AFP, ng/mL (>20 vs ≤20) 0.2295 1.337 (0.833-2.147)

Tumour diameter, mm (>20 vs ≤20) 0.5407 1.183 (0.691-2.024)

Tumour number (>1 vs 1) 0.8151 0.927 (0.490-1.752)

Surgical procedures (major vs minor) 0.5536 0.862 (0.528-1.408)

Duration of surgery, min (>300 vs ≤300) 0.0004*3.350 (1.712-6.556) 0.0310*2.272 (1.078-4.791)

Estimated blood loss, g

(>300 vs ≤300)

0.0001*2.810 (1.657-4.766) 0.0189*2.023 (1.123-3.644)

HALP score (High vs Low) 0.0928 0.664 (0.412-1.070)

Univariate analysis Multivariate analysis

AFP: alpha-foetoprotein, BMI: body mass index, CI: confidence interval, HALP: haemoglobin, albumin,

lymphocyte and platelet, HBV: hepatitis B virus, HCV: hepatitis C virus, OR: odds ratio, P value: probability value
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						Univariate analysis				Multivariate analysis

				Clavien-Dindo classification		P value		OR(95% CI)		P value		OR(95% CI)

				Age, years (>75 vs ≤75)		0.7053		0.895 (0.503-1.593)

				Sex (male vs female)		0.5630		0.841 (0.468-1.512)

				BMI (≤22 vs >22)		0.6241		1.130 (0.692-1.846)

				Underlying liver disease 
(HBV and/or HCV vs non HBV or HCV)		0.9758		0.991 (0.567-1.733)

				Child-Pugh classification
(grade A vs grade B)		0.7760		1.25 (0.269-5.813)

				AFP, ng/mL (>20 vs ≤20)		0.2295		1.337 (0.833-2.147)

				Tumour diameter, mm (>20 vs ≤20)		0.5407		1.183 (0.691-2.024)

				Tumour number (>1 vs 1)		0.8151		0.927 (0.490-1.752)

				Surgical procedures (major vs minor)		0.5536		0.862 (0.528-1.408)

				Duration of surgery, min (>300 vs ≤300)		0.0004*		3.350 (1.712-6.556)		0.0310*		2.272 (1.078-4.791)

				Estimated blood loss, g 
(>300 vs ≤300)		0.0001*		2.810 (1.657-4.766)		0.0189*		2.023 (1.123-3.644)

				HALP score (High vs Low)		0.0928		0.664 (0.412-1.070)

				AFP: alpha-foetoprotein, BMI: body mass index, CI: confidence interval, HALP: haemoglobin, albumin, lymphocyte and platelet, HBV: hepatitis B virus, HCV: hepatitis C virus, OR: odds ratio, P value: probability value
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Postoperative hospital stay P value OR(95% CI) P value OR(95% CI)

Age, years (>75 vs ≤75) 0.13260.673 (0.401-1.127)

Sex (male vs female) 0.0189*1.898 (1.111-3.240) 0.27071.414 (0.764-2.617)

BMI (≤22 vs >22) 0.89271.033 (0.641-1.665)

Underlying liver disease

(HBV and/or HCV vs non HBV or HCV)

0.90331.034 (0.603-1.772)

Child-Pugh classification

(grade A vs grade B)

0.26640.311 (0.040-2.440)

AFP ,ng/mL (>20 vs ≤20) 0.0034*2.026 (1.263-3.250) 0.0179*1.890 (1.116-3.200)

Tumour diameter, mm (>20 vs ≤20) 0.0002*2.489 (1.548-4.002) 0.07961.631 (0.944-2.816)

Tumour number (>1 vs 1) 0.17511.584 (0.815-3.079)

Surgical procedures (major vs minor) 0.0168*1.760 (1.108-2.798) 0.48461.218 (0.700-2.119)

Duration of surgery, min (>300 vs ≤300) <.0001*4.519 (2.798-7.298) 0.06321.752 (0.970-3.166)

Estimated blood loss, g

(>300 vs ≤300)

<.0001*6.214 (3.672-10.516) <.0001*3.656 (1.994-6.703)

Clavien-Dindo classification

(grade 0-2 vs others)

0.0001*0.098 (0.030-0.319) 0.0015*0.140 (0.042-0.470)

HALP score (High vs Low) 0.24780.764 (0.485-1.206)

Univariate analysis Multivariate analysis

AFP: alpha-foetoprotein, BMI: body mass index, CI: confidence interval, HALP: haemoglobin, albumin, lymphocyte

and platelet, HBV: hepatitis B virus, HCV: hepatitis C virus, OR: odds ratio, P value: probability value
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						Univariate analysis				Multivariate analysis

				Postoperative hospital stay		P value		OR(95% CI)		P value		OR(95% CI)

				Age, years (>75 vs ≤75)		0.1326		0.673 (0.401-1.127)

				Sex (male vs female)		0.0189*		1.898 (1.111-3.240)		0.2707		1.414 (0.764-2.617)

				BMI (≤22 vs >22)		0.8927		1.033 (0.641-1.665)

				Underlying liver disease 
(HBV and/or HCV vs non HBV or HCV)		0.9033		1.034 (0.603-1.772)

				Child-Pugh classification
(grade A vs grade B)		0.2664		0.311 (0.040-2.440)

				AFP ,ng/mL (>20 vs ≤20)		0.0034*		2.026 (1.263-3.250)		0.0179*		1.890 (1.116-3.200)

				Tumour diameter, mm (>20 vs ≤20)		0.0002*		2.489 (1.548-4.002)		0.0796		1.631 (0.944-2.816)

				Tumour number (>1 vs 1)		0.1751		1.584 (0.815-3.079)

				Surgical procedures (major vs minor)		0.0168*		1.760 (1.108-2.798)		0.4846		1.218 (0.700-2.119)

				Duration of surgery, min (>300 vs ≤300)		<.0001*		4.519 (2.798-7.298)		0.0632		1.752 (0.970-3.166)

				Estimated blood loss, g 
(>300 vs ≤300)		<.0001*		6.214 (3.672-10.516)		<.0001*		3.656 (1.994-6.703)

				Clavien-Dindo classification
(grade 0-2 vs others)		0.0001*		0.098 (0.030-0.319)		0.0015*		0.140 (0.042-0.470)

				HALP score (High vs Low)		0.2478		0.764 (0.485-1.206)

				AFP: alpha-foetoprotein, BMI: body mass index, CI: confidence interval, HALP: haemoglobin, albumin, lymphocyte and platelet, HBV: hepatitis B virus, HCV: hepatitis C virus, OR: odds ratio, P value: probability value    
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PHLF (ISGLS classification) P value OR(95% CI) P value OR(95% CI)

Age, years (>75 vs ≤75) 0.56590.799 (0.372-1.717)

Sex (male vs female) 0.0165*5.809 (1.380-24.463) 0.11783.250 (0.742-14.241)

BMI (≤22 vs >22) 0.8531.061 (0.565-1.995)

Underlying liver disease

(HBV and/or HCV vs non HBV or HCV)

0.0121*2.258 (1.195-4.267) 0.022*2.267 (1.126-4.566)

Child-Pugh classification

(grade A vs grade B)

<.0001*0.075 (0.023-0.248) <.0001*0.054 (0.013-0.214)

AFP, ng/mL (>20 vs ≤20) 0.66240.873 (0.475-1.605)

Tumour diameter, mm (>20 vs ≤20) 0.0132*3.057 (1.264-7.396) 0.39571.505 (0.586-3.865)

Tumour number (>1 vs 1) 0.0005*3.825 (1.800-8.127) 0.91521.047 (0.446-2.457)

Surgical procedures (major vs minor) 0.0166*2.947 (1.218-7.132) 0.0224*2.967 (1.166-7.548)

Duration of surgery, min (>300 vs ≤300) 0.42561.356 (0.641-2.865)

Estimated blood loss, g

(>300 vs ≤300)

0.0019*4.038 (1.673-9.748) 0.0020*3.762 (1.627-8.700)

HALP score (High vs Low) 0.44060.787 (0.428-1.447)

Univariate analysis Multivariate analysis

AFP: alpha-foetoprotein, BMI: body mass index, CI: confidence interval, HALP: haemoglobin, albumin, lymphocyte

and platelet, HBV: hepatitis B virus, HCV: hepatitis C virus, ISGLS: international study group of liver surgery, OR:

odds ratio,  PHLF: post-hepatectomy liver failure, P value: probability value,
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						Univariate analysis				Multivariate analysis

				PHLF (ISGLS classification)		P value		OR(95% CI)		P value		OR(95% CI)

				Age, years (>75 vs ≤75)		0.5659		0.799 (0.372-1.717)

				Sex (male vs female)		0.0165*		5.809 (1.380-24.463)		0.1178		3.250 (0.742-14.241)

				BMI (≤22 vs >22)		0.853		1.061 (0.565-1.995)

				Underlying liver disease 
(HBV and/or HCV vs non HBV or HCV)		0.0121*		2.258 (1.195-4.267)		0.022*		2.267 (1.126-4.566)

				Child-Pugh classification
(grade A vs grade B)		<.0001*		0.075 (0.023-0.248)		<.0001*		0.054 (0.013-0.214)

				AFP, ng/mL (>20 vs ≤20)		0.6624		0.873 (0.475-1.605)

				Tumour diameter, mm (>20 vs ≤20)		0.0132*		3.057 (1.264-7.396)		0.3957		1.505 (0.586-3.865)

				Tumour number (>1 vs 1)		0.0005*		3.825 (1.800-8.127)		0.9152		1.047 (0.446-2.457)

				Surgical procedures (major vs minor)		0.0166*		2.947 (1.218-7.132)		0.0224*		2.967 (1.166-7.548)

				Duration of surgery, min (>300 vs ≤300)		0.4256		1.356 (0.641-2.865)

				Estimated blood loss, g 
(>300 vs ≤300)		0.0019*		4.038 (1.673-9.748)		0.0020*		3.762 (1.627-8.700)

				HALP score (High vs Low)		0.4406		0.787 (0.428-1.447)

				AFP: alpha-foetoprotein, BMI: body mass index, CI: confidence interval, HALP: haemoglobin, albumin, lymphocyte and platelet, HBV: hepatitis B virus, HCV: hepatitis C virus, ISGLS: international study group of liver surgery, OR: odds ratio,  PHLF: post-hepatectomy liver failure, P value: probability value,
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low HALP

(N=448)

%

high HALP

(N=237)

% P-value

Age (median［range］) (years) 72［33-89］ 68 ［32-88］ <.0001*

Sex 

    male 320 71.4 193 81.4 0.004*

    female 128 28.6 44 18.6

BMI (median［IQR］) 22.6 ［20.6-25.2］ 23.5 ［21.1-26.0］ 0.0265*

Underlying liver disease 

 Hepatitis B and/or Hepatitis C yes 335 74.8 181 76.4 0.6452

no 113 25.2 56 23.6

Child-Pugh classification  (grade)

A 434 96.9 230 97.0 0.9015

B 14 3.1 7 3.0

Blood samples (median［IQR］)

T-bil (mg/dL) 0.73 ［0.57-0.91］ 0.79 ［0.62-0.97］ 0.3161

Alb (g/dL) 3.94 ［3.65-4.22］ 4.13 ［3.85-4.40］ <.0001*

PT (%) 95 ［86-102］ 91 ［82-100］ 0.0035*

Hb (g/dL) 13.2 ［12.0-14.3］ 14.3 ［13.4-15.2］ <.0001*

PLT (count x 10

4/

μL)

16.1 ［12.9-20.0］ 12.5 ［9.9-15.2］ <.0001*

TLC (count x 10

3

/μL)

1214 ［966-1513］ 1830 ［1459-2271］ <.0001*

AFP (ng/mL) 9.4 ［3.7-98.4］ 8.0 ［4.4-35.2］ 0.1202

Surgical procedure 

minor (Hr<1) 149 33.3 80 33.8 0.8958

major (Hr≥1) 299 66.7 157 66.2

Duration of surgery (median［IQR］) (min) 353 ［285-440］ 368 ［289-462］ 0.6255

Estimated blood loss (median［IQR］) (g) 355 ［140-680］ 343 ［100-773］ 0.8568

PHLF (ISGLS classification)  (grade)

0 and A 396 88.4 214 90.3 0.4481

B and C 52 11.6 23 9.7

Clavien-Dindo classification 

0-2 346 77.2 199 84.0 0.0376*

others 102 22.8 38 16.0

Postoperative hospital stay (days)

≤10  84 18.8 61 25.7 0.0332*

>10  364 81.2 176 74.3

Tumor diameter (median［IQR］) (mm) 28 ［20-43］ 23 ［17-30］ <.0001*

Tumor number

1 364 81.3 176 81.0 0.9398

>1 84 18.7 23 19.0

Pathological differentiation

well-mod 367 81.9 209 88.2 0.033*

por 81 18.1 28 11.8

Macroscopic classification

simple nodular type 255 56.9 141 59.5 0.5164

others 193 43.1 96 40.5

Microvascular invasion

yes 258 57.6 116 48.9 0.0307*

no 190 42.4 121 51.1

Inuyama classification

F0-2 233 52.0 108 45.6 0.0985

F3-4 208 46.4 126 53.2

missing 6 1.6 3 1.2

Characteristics

Alb: albumin,  AFP: alpha-foetoprotein, BMI: body mass index,  ISGLS: international study group of liver surgery,

IQR:  interquartile range, HALP: hemoglobin, albumin, lymphocyte and platelet, Hb: hemoglobin, PHLF: post-hepatectomy

liver failure, PLT: platelet count, PT: prothrombin time, P-value: probability value, T-bil: total bilirubin, TLC: total lymphocyte counts
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				Characteristics				low HALP 
(N=448)		%		high HALP 
(N=237)		%		P-value

				Age (median［range］)		(years)		72［33-89］				68 ［32-88］				<.0001*

				Sex 

						    male		320		71.4		193		81.4		0.004*

						    female		128		28.6		44		18.6

				BMI (median［IQR］)				22.6 ［20.6-25.2］				23.5 ［21.1-26.0］				0.0265*

				Underlying liver disease 

				 Hepatitis B and/or Hepatitis C 		yes		335		74.8		181		76.4		0.6452

						no		113		25.2		56		23.6

				Child-Pugh classification 		(grade)

						A		434		96.9		230		97.0		0.9015

						B		14		3.1		7		3.0

				Blood samples (median［IQR］)

						T-bil (mg/dL)		0.73 ［0.57-0.91］				0.79 ［0.62-0.97］				0.3161

						Alb (g/dL)		3.94 ［3.65-4.22］				4.13 ［3.85-4.40］				<.0001*

						PT (%)		95 ［86-102］				91 ［82-100］				0.0035*

						Hb (g/dL)		13.2 ［12.0-14.3］				14.3 ［13.4-15.2］				<.0001*

						PLT (count x 104/μL)		16.1 ［12.9-20.0］				12.5 ［9.9-15.2］				<.0001*

						TLC (count x 103/μL)		1214 ［966-1513］				1830 ［1459-2271］				<.0001*

						AFP (ng/mL)		9.4 ［3.7-98.4］				8.0 ［4.4-35.2］				0.1202

				Surgical procedure 

						minor (Hr<1)		149		33.3		80		33.8		0.8958

						major (Hr≥1)		299		66.7		157		66.2

				Duration of surgery (median［IQR］)		(min)		353 ［285-440］				368 ［289-462］				0.6255

				Estimated blood loss (median［IQR］)		(g)		355 ［140-680］				343 ［100-773］				0.8568

				PHLF (ISGLS classification) 		(grade)

						0 and A		396		88.4		214		90.3		0.4481

						B and C		52		11.6		23		9.7

				Clavien-Dindo classification 

						0-2		346		77.2		199		84.0		0.0376*

						others		102		22.8		38		16.0

				Postoperative hospital stay		(days)

						≤10 		84		18.8		61		25.7		0.0332*

						>10 		364		81.2		176		74.3

				Tumor diameter (median［IQR］)		(mm)		28 ［20-43］				23 ［17-30］				<.0001*

				Tumor number

						1		364		81.3		176		81.0		0.9398

						>1		84		18.7		23		19.0

				Pathological differentiation

						well-mod		367		81.9		209		88.2		0.033*

						por		81		18.1		28		11.8

				Macroscopic classification

						simple nodular type		255		56.9		141		59.5		0.5164

						others		193		43.1		96		40.5

				Microvascular invasion

						yes		258		57.6		116		48.9		0.0307*

						no		190		42.4		121		51.1

				Inuyama classification

						F0-2		233		52.0		108		45.6		0.0985

						F3-4		208		46.4		126		53.2

						missing		6		1.6		3		1.2

				Alb: albumin,  AFP: alpha-foetoprotein, BMI: body mass index,  ISGLS: international study group of liver surgery, 
IQR:  interquartile range, HALP: hemoglobin, albumin, lymphocyte and platelet, Hb: hemoglobin, PHLF: post-hepatectomy 
liver failure, PLT: platelet count, PT: prothrombin time, P-value: probability value, T-bil: total bilirubin, TLC: total lymphocyte counts
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low HALP

(N=216)

%

high HALP

(N=216)

% P-value

Age (median［range］) (years) 69［33-89］ 68［32-88］ 0.5843

Age  >75 49 22.7 48 22.2 0.9082

≤ 75 167 77.3 168 77.8

Sex  0.5377

    male 178 82.4 173 80.1

    female 38 17.6 43 19.9

BMI (median［IQR］) 23.1［21.1-25.7］ 23.5［21.0-25.9］ 0.8843

Underlying liver disease  0.5698

 Hepatitis B and/or Hepatitis C yes 168 77.8 163 75.5

no 48 22.2 53 24.5

Child-Pugh classification  (grade) 0.5582

A 211 97.7 209 96.8

B 5 2.3 7 3.2

Blood samples (median［IQR］)

T-bil (mg/dL) 0.71［0.56-0.94］ 0.78［0.62-0.97］ 0.8241

Alb (g/dL) 4.01［3.70-4.26］ 4.13［3.85-4.40］ 0.001*

PT (%) 93［84-101］ 91［82-100］ 0.1433

AFP (ng/mL) 9.8［3.5-114.9］ 8.5［4.4-43.1］ 0.1147

Blood samples 

T-bil (mg/dL) ≤ 1.2 163 75.5 161 74.5 0.8241

> 1.2 53 24.5 55 25.5

PT (%) ≤ 80 34 15.7 39 18.1 0.5209

> 80 182 84.3 177 81.9

AFP (ng/mL) > 20 110 50.9 96 44.4 0.1775

≤ 20 106 49.1 120 55.6

Surgical procedure  0.6128

minor (Hr<1) 77 35.6 72 33.3

major (Hr≥1) 139 64.4 144 66.7

Duration of surgery (median［IQR］) (min) 354［281-434］ 373［292-462］ 0.7937

> 300 149 69.0 158 73.1

≤ 300 67 31.0 58 26.9

Estimated blood loss (median［IQR］) (g) 345［130-685］ 378［113-784］ 0.9744

> 300 119 55.1 121 56.0

≤ 300 97 44.9 95 44.0

PHLF( ISGLS classification) (grade) 0.4398

0 and A 190 88.0 195 90.3

B and C 26 12.0 21 9.7

Clavien-Dindo classification  0.0916

0-2 166 76.9 180 83.3

others 50 23.1 36 16.7

Postoperative hospital stay (days) 0.2472

≤10  43 19.9 53 24.5

>10  173 80.1 163 75.5

Tumour diameter (median［IQR］) (mm) 25［17-42］ 25［18-32］ 0.5214

Tumour number 0.6095

1 181 83.8 177 81.9

>1 35 16.2 39 18.1

Pathological differentiation 0.0612

well-mod 176 81.5 190 88.0

por 40 18.5 26 12.0

Macroscopic classification 0.7705

simple nodular type 122 56.5 125 57.9

others 94 43.5 91 42.1

Microvascular invasion 0.6298

yes 117 54.2 112 51.8

no 99 45.8 104 48.2

Inuyama classification 0.9603

F0-2 103 47.7 104 48.1

F3-4 109 50.5 109 50.5

missing 4 1.8 3 1.4

Characteristics

Alb: albumin,  AFP: alpha-foetoprotein, BMI: body mass index,  ISGLS: international study group of liver surgery,
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						Characteristics				low HALP 
(N=216)		%		high HALP 
(N=216)		%		P-value

						Age (median［range］)		(years)		69［33-89］				68［32-88］				0.5843

						Age 		>75		49		22.7		48		22.2		0.9082

								≤ 75		167		77.3		168		77.8

						Sex 												0.5377

								    male		178		82.4		173		80.1

								    female		38		17.6		43		19.9

						BMI (median［IQR］)				23.1［21.1-25.7］				23.5［21.0-25.9］				0.8843

						Underlying liver disease 												0.5698

						 Hepatitis B and/or Hepatitis C 		yes		168		77.8		163		75.5

								no		48		22.2		53		24.5

						Child-Pugh classification 		(grade)										0.5582

								A		211		97.7		209		96.8

								B		5		2.3		7		3.2

						Blood samples (median［IQR］)

								T-bil (mg/dL)		0.71［0.56-0.94］				0.78［0.62-0.97］				0.8241

								Alb (g/dL)		4.01［3.70-4.26］				4.13［3.85-4.40］				0.001*

								PT (%)		93［84-101］				91［82-100］				0.1433

								AFP (ng/mL)		9.8［3.5-114.9］				8.5［4.4-43.1］				0.1147

						Blood samples 

						T-bil (mg/dL)		≤ 1.2		163		75.5		161		74.5		0.8241

								> 1.2		53		24.5		55		25.5

						PT (%)		≤ 80		34		15.7		39		18.1		0.5209

								> 80		182		84.3		177		81.9

						AFP (ng/mL)		> 20		110		50.9		96		44.4		0.1775

								≤ 20		106		49.1		120		55.6

						Surgical procedure 												0.6128

								minor (Hr<1)		77		35.6		72		33.3

								major (Hr≥1)		139		64.4		144		66.7

						Duration of surgery (median［IQR］)		(min)		354［281-434］				373［292-462］				0.7937

								> 300		149		69.0		158		73.1

								≤ 300		67		31.0		58		26.9

						Estimated blood loss (median［IQR］)		(g)		345［130-685］				378［113-784］				0.9744

								> 300		119		55.1		121		56.0

								≤ 300		97		44.9		95		44.0

						PHLF( ISGLS classification)		(grade)										0.4398

								0 and A		190		88.0		195		90.3

								B and C		26		12.0		21		9.7

						Clavien-Dindo classification 												0.0916

								0-2		166		76.9		180		83.3

								others		50		23.1		36		16.7

						Postoperative hospital stay		(days)										0.2472

								≤10 		43		19.9		53		24.5

								>10 		173		80.1		163		75.5

						Tumour diameter (median［IQR］)		(mm)		25［17-42］				25［18-32］				0.5214

						Tumour number												0.6095

								1		181		83.8		177		81.9

								>1		35		16.2		39		18.1

						Pathological differentiation												0.0612

								well-mod		176		81.5		190		88.0

								por		40		18.5		26		12.0

						Macroscopic classification												0.7705

								simple nodular type		122		56.5		125		57.9

								others		94		43.5		91		42.1

						Microvascular invasion												0.6298

								yes		117		54.2		112		51.8

								no		99		45.8		104		48.2

						Inuyama classification												0.9603

								F0-2		103		47.7		104		48.1

								F3-4		109		50.5		109		50.5

								missing		4		1.8		3		1.4

						Alb: albumin,  AFP: alpha-foetoprotein, BMI: body mass index,  ISGLS: international study group of liver surgery, 
IQR:  interquartile range, HALP: haemoglobin, albumin, lymphocyte and platelet, Hb: haemoglobin, PHLF: post-hepatectomy 
liver failure, PLT: platelet count, PT: prothrombin time, P-value: probability value, T-bil: total bilirubin, TLC: total lymphocyte counts
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OS P value HR(95% CI) P value HR(95% CI)

Age, years (>75 vs ≤75) 0.0011* 1.894 (1.291-2.779) 0.0002* 2.100 (1.421-3.103)

Sex (male vs. female) 0.6438 1.112 (0.709-1.744)

BMI (≤22 vs >22) 0.9958 1.001 (0.703-1.425)

Underlying liver disease

(HBV and/or HCV vs non HBV or HCV)

0.9886 1.003 (0.652-1.542)

Child-Pugh classification

(grade A vs grade B)

0.0839 0.485 (0.213-1.102)

T-bil, mg/dL (≤1.2 vs >1.2) 0.0026* 0.576 (0.403-0.825) 0.0300* 0.626 (0.410-0.956)

PT, % (≤80 vs >80) 0.8841 0.966 (0.605-1.542)

AFP, ng/mL (>20 vs ≤20) 0.0149* 1.540 (1.088-2.180) 0.3534 1.207 (0.812-1.794)

Surgical procedures (major vs minor) 0.4619 0.876 (0.616-1.246)

Duration of surgery, min (>300 vs ≤300) 0.3725 0.839 (0.571-1.234)

Estimated blood loss, g

(>300 vs ≤300)

0.7775 1.052 (0.740-1.497)

PHLF (ISGLS classification)

 (grade 0,A vs others)

0.0088* 0.548 (0.350-0.860) 0.0538 0.632 (0.397-1.007)

Clavien-Dindo classification

(grade 0-2 vs others)

0.8767 1.033 (0.684-1.561)

Postoperative hospital stay, days

(10> vs ≤10)

0.0056* 2.612 (1.325-5.151) 0.0279* 1.582 (1.046-2.438)

Tumour diameter, mm (>20 vs ≤20) 0.0396* 1.582 (1.022-2.500) 0.3512 1.253 (0.780-2.014)

Tumour number (>1 vs 1) 0.0442* 1.527 (1.011-2.306) 0.0331* 1.579 (1.037-2.402)

Macroscopic classification

(simple nodular type vs others)

0.7991 0.956 (0.679-1.348)

Pathological differentiation

(Well-Mod vs Others)

0.0790 0.672 (0.432-1.047)

Microvascular Invasion (+ vs -) 0.0514 1.413 (0.998-2.002)

Inuyama Classification  (≤F2 vs >F2) 0.9815 1.004 (0.707-1.425)

HALP score (High vs Low) 0.0071* 0.621 (0.439-0.878) 0.0054* 1.646 (1.158-2.338)

Univariate analysis Multivariate analysis

AFP: alpha-foetoprotein, Alb: albumin, BMI: body mass index, CI: confidence interval, HALP: haemoglobin,

albumin, lymphocyte and platelet, HBV: hepatitis B virus, HCV: hepatitis C virus, HR: hazard ratio, ISGLS:

international study group of liver surgery, OS: overall survival, PHLF: post-hepatectomy liver failure, PT:

prothrombin time, P value: probability  value, T-bil: total bilirubin
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						Univariate analysis				Multivariate analysis

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

				Age, years (>75 vs ≤75)		0.0011*		1.894 (1.291-2.779)		0.0002*		2.100 (1.421-3.103)

				Sex (male vs. female)		0.6438		1.112 (0.709-1.744)

				BMI (≤22 vs >22)		0.9958		1.001 (0.703-1.425)

				Underlying liver disease 
(HBV and/or HCV vs non HBV or HCV)		0.9886		1.003 (0.652-1.542)

				Child-Pugh classification
(grade A vs grade B)		0.0839		0.485 (0.213-1.102)

				T-bil, mg/dL (≤1.2 vs >1.2)		0.0026*		0.576 (0.403-0.825)		0.0300*		0.626 (0.410-0.956)

				PT, % (≤80 vs >80)		0.8841		0.966 (0.605-1.542)

				AFP, ng/mL (>20 vs ≤20)		0.0149*		1.540 (1.088-2.180)		0.3534		1.207 (0.812-1.794)

				Surgical procedures (major vs minor)		0.4619		0.876 (0.616-1.246)

				Duration of surgery, min (>300 vs ≤300)		0.3725		0.839 (0.571-1.234)

				Estimated blood loss, g 
(>300 vs ≤300)		0.7775		1.052 (0.740-1.497)

				PHLF (ISGLS classification)
 (grade 0,A vs others)		0.0088*		0.548 (0.350-0.860)		0.0538		0.632 (0.397-1.007)

				Clavien-Dindo classification 
(grade 0-2 vs others)		0.8767		1.033 (0.684-1.561)

				Postoperative hospital stay, days 
(10> vs ≤10)		0.0056*		2.612 (1.325-5.151)		0.0279*		1.582 (1.046-2.438)

				Tumour diameter, mm (>20 vs ≤20)		0.0396*		1.582 (1.022-2.500)		0.3512		1.253 (0.780-2.014)

				Tumour number (>1 vs 1)		0.0442*		1.527 (1.011-2.306)		0.0331*		1.579 (1.037-2.402)

				Macroscopic classification
(simple nodular type vs others)		0.7991		0.956 (0.679-1.348)

				Pathological differentiation
(Well-Mod vs Others)		0.0790		0.672 (0.432-1.047)

				Microvascular Invasion (+ vs -)		0.0514		1.413 (0.998-2.002)

				Inuyama Classification  (≤F2 vs >F2)		0.9815		1.004 (0.707-1.425)

				HALP score (High vs Low)		0.0071*		0.621 (0.439-0.878)		0.0054*		1.646 (1.158-2.338)

				AFP: alpha-foetoprotein, Alb: albumin, BMI: body mass index, CI: confidence interval, HALP: haemoglobin, albumin, lymphocyte and platelet, HBV: hepatitis B virus, HCV: hepatitis C virus, HR: hazard ratio, ISGLS: international study group of liver surgery, OS: overall survival, PHLF: post-hepatectomy liver failure, PT: prothrombin time, P value: probability  value, T-bil: total bilirubin 






