
Supplementary Note 

Proportional hazards models. We used Cox proportional hazards model for modeling the 

association between hematologic toxicities or non-hematologic toxicities with OS and TTP. For 

hematologic toxicities, we used log-transformed levels of biomarkers or biomarker changes after 

stratifying by baseline BCLC or CLIP. In analyses of biomarker changes over time, we adjusted for 

baseline levels. In addition, we performed multivariate Cox analysis for hematologic toxicities, 

adjusting for actual dose of sunitinib received in first chemo cycle (or dose within first 2 weeks, for 

day 14 changes), stratifying for BCLC stage. Moreover, we performed a multivariate Cox analysis of 

hematocrit and counts of neutrophils, lymphocytes, and platelets, after stratifying for BCLC stage. In 

multivariable models, due to small number of data-points we had to restrict the number of variables 

to 3 plus a stratifying variable. For the sake of model parsimony, we selected 3 out of 5 initial 

variables eliminating one highly co-linear (i.e., WBC) and another variable (Hgb) which was not 

significant in univariable analysis. The association of non-hematologic (all grades and grade >2) was 

similarly evaluated after stratifying for baseline BCLC and CLIP score, respectively. We checked in 

each case proportional hazards assumptions using global chi-square criterion for generalized 

Schoenfeld residuals as described in Grambsch, PM and Therneau, TM. Proportional Hazards Tests 

and Diagnostics Based on Weighted Residuals. Biometrika 1994; 81:515-526 and implemented in R 

function cox.zph. For all but 5 evaluated models there was no evidence to reject proportional hazard 

assumptions based on P-value<0.05; the proportional hazards assumptions were violated for a 

model for overall survival using day 14 platelets changes (P=0.020), using day 28 lymphocytes 

changes (P=0.040), for a multivariable model of overall survival using day 28 hematologic toxicities 

(P=0.010), and for a model for overall survival using day 28 lymphocytes, adjusted for dose of 

sunitinib in cycle 1 (P=0.032). 



Supplementary Table S1: Univariate analysis of correlation between hematologic toxicities (i.e., 
change in cell number over time) and overall survival (OS) after sunitinib treatment. Data are 
shown as hazard ratios with 95% CI, and p-values are from Wald test, after adjusting for 
baseline labs and CLIP score. 

Cell type 
OS 

Day 14 Day 28 Day 42 

WBCs 
5.67 [1.06,30.37] 

n=32 

5.98 [0.64,55.71] 

n=27 

1.49 [0.32,6.87] 

n=23 

Padj value1 0.043 0.12 0.61 

Lymphocytes 
1.64 [0.56,4.82] 

n=32 

1.93 [0.45,8.35] 

n=27 
0.06 [0.00,0.65] 

n=23 

Padj value 0.37 0.38 0.022 

Hemoglobin 
0.01 [0.0,6.4] 

n=32 

1.26 [0.02,103.85] 

n=27 

0.14 [0.00,11.22] 

n=23 

Padj value 0.16 0.92 0.38 

Monocytes 
2.48 [0.70,8.70] 

n=32 
5.19 [1.54,17.45] 

n=27 

0.68 [0.13,3.57] 

n=23 

Padj value 0.16 0.0078 0.65 

Platelets    
1.34 [0.53,3.40] 

n=32 
6.11 [1.22,30.52] 

n=27 

1.81 [0.38,8.62] 

n=23 

Padj value 0.54 0.027 0.46 

Neutrophils  
7.18 [1.78,28.92] 

n=32 

4.32 [0.73,25.62] 

n=27 

2.09 [0.73,5.95] 

n=23 

Padj value 0.0056 0.11 0.17 

Data are shown as hazard ratios (HR) associated with doubling of baseline hematologic counts with respect to the population, after 
adjusting for CLIP score. All lab measurements were log-transformed. Note that HR > 1 indicates diminished hazard of death associated 
with decreased values. 



Supplementary Table S2: Multivariate analysis of correlation between hematologic toxicities 
(i.e., change in cell number over time) and overall survival (OS) after sunitinib treatment. Data 
are shown as hazard ratios with 95% CI, and p-values are from Wald test, after adjusting for 
baseline labs and BCLC stage. 

Cell type 
OS 

Day 14 Day 28 Day 42 

Lymphocytes 
0.25 [0.04,1.62] 

n=32 

2.0 [0.3,12.3] 

n=27 
0.029 [0.001,0.914] 

n=23 

Padj value 0.15 0.46 0.044 

Hemoglobin 
0.27 [0.0,571.33] 

n=32 

0.051 [0.00,43.516] 

n=27 

0.94 [0.0,512.30] 

n=23 

Padj value 0.74 0.39 0.98 

Monocytes 
2.6 [0.7,10.1] 

n=32 

2.4 [0.8,7.8]  

n=27 

1.5 [0.2,12.9] 

n=23 

Padj value 0.17 0.13 0.69 

Neutrophils  
6.5 [1.3,31.2] 

n=32 

4.5 [0.3,70.1] 

n=27 
3.4 [1.1,10.2] 

n=23 

Padj value 0.020 0.28 0.029 

Data are shown as hazard ratios (HR) associated with doubling of baseline hematologic counts with respect to the population, after 
adjusting for BCLC stage, respectively. All lab measurements were log-transformed. Note that HR > 1 indicates diminished hazard of 
death associated with decreased values. 



Supplementary Table S3: Multivariate analysis of correlation between hematologic toxicities 
(i.e., change in cell number over time) and time-to-tumor progression (TTP) after sunitinib 
treatment. Data are shown as hazard ratios with 95% CI, and p-values are from Wald test, after 
adjusting for baseline labs and BCLC stage. 

Cell type 
TTP 

Day 14 Day 28 Day 42 

Lymphocytes 
0.88 [0.25,3.13] 

n=32 

0.79 [0.19,3.25] 

n=27 

0.70 [0.06,8.79] 

n=23 

Padj value 0.84 0.74 0.78 

Hemoglobin 
0.085 [0.000,122.209] 

n=32 

0.21 [0.00,10.77] 

n=27 

0.054 [0.001,4.385] 

n=23 

Padj value 0.51 0.44 0.19 

Monocytes 
4.4 [1.2,15.5] 

n=32 
2.6 [1.1,6.2]  

n=27 
14 [1,142] 

n=23 

Padj value 0.023 0.037 0.026 

Neutrophils  
2.2 [0.7,7.0] 

n=32 

0.71 [0.16,3.18] 

n=27 

1.7 [0.6,4.8]  

n=23 

Padj value 0.19 0.65 0.28 

Data are shown as hazard ratios (HR) associated with doubling of baseline hematologic counts with respect to the population, after 
adjusting for BCLC stage, respectively. All lab measurements were log-transformed. Note that HR > 1 indicates diminished hazard of 
tumor progression associated with decreased values. 

 



Table S4: Univariate analysis of correlation between hematologic toxicities (i.e., change in cell 
number over time) and overall survival (OS) after sunitinib treatment. Data are shown as hazard 
ratios with 95% CI, and p-values are from Wald test, after adjusting for baseline labs, for dose in 
the first chemo cycle (for day 14 changes, dose within weeks 1-2) and for BCLC stage. 

Cell type 
OS 

Day 14 Day 28 Day 42 

Lymphocytes 1.23 [0.51,2.95] 
n=32 

1.45 [0.34,6.21] 
n=27 

0.04 [0.00,0.43] 
n=23 

Padj value 0.64 0.62 0.0072 

Hemoglobin 0.00 [0.00,2.56] 
n=32 

0.30 [0.01,13.48] 
n=27 

0.03 [0.00,2.34] 
n=23 

Padj value 0.095 0.53 0.12 

Monocytes 2.17 [0.76,6.21] 
n=31 

5.37 [1.60,17.95] 
n=27 

0.40 [0.06,2.47] 
n=23 

Padj value 0.15 0.0064 0.32 

Platelets    1.31 [0.54,3.15] 
n=32 

7.73 [1.48,40.37] 
n=27 

1.96 [0.37,10.29] 
n=23 

P value 0.55 0.015 0.43 

WBCs 5.23 [1.06,25.80] 
n=32 

11.26 [1.20,105.66] 
n=27 

1.79 [0.36,8.86] 
n=23 

P value1 0.042 0.034 0.47 

Neutrophils  7.43 [1.96,28.11] 
n=32 

8.09 [1.14,57.38] 
n=27 

2.35 [0.87,6.35] 
n=23 

Padj value 0.0031 0.037 0.092 

Data are shown as hazard ratios (HR) associated with doubling of baseline hematologic counts with respect to the population, after adjusting for dose 
changes during first treatment cycle and BCLC stage. All lab measurements were log-transformed. Note that HR > 1 indicates diminished hazard of death 
associated with decreased values. 1P-values are from Wald test. 



Supplementary Table S5: Univariate analysis of correlation between hematologic toxicities 
(i.e., change in cell number over time) and time-to-progression (TTP) after sunitinib treatment. 
Data are shown as hazard ratios with 95% CI, and p-values are from Wald test, after adjusting 
for baseline labs, for dose in the first chemo cycle (for day 14 changes, dose within weeks 1-
2) and for BCLC stage. 

Cell type 
TTP 

Day 14 Day 28 Day 42 

Lymphocytes 1.48 [0.66,3.32] n=32 0.84 [0.24,2.89] n=27 1.83 [0.23,14.37] n=23 

Padj value 0.84 0.74 0.78 

Hemoglobin 0.08 [0.00,50.63] n=32 0.27 [0.01,10.30] n=27 0.22 [0.00,26.84] n=23 

Padj value 0.44 0.48 0.54 

Monocytes 5.01 [1.43,17.51] n=31 3.91 [1.43,10.66] n=27 10.08 [1.17,86.64] n=23 

Padj value 0.012 0.0078 0.035 

Platelets 1.02 [0.45,2.33] n=32 3.07 [1.19,7.93] n=27 4.17 [0.97,17.86] n=23 

Padj value 0.96 0.021 0.054 

WBCs 5.49 [1.06,28.56] n=32 2.22 [0.42,11.68] n=27 3.74 [0.98,14.25] n=23 

Padj value 0.043 0.34 0.053 

Neutrophils  3.84 [1.19,12.45] n=32 1.41 [0.41,4.85] n=27 2.63 [1.04,6.64] n=23 

Padj value 0.025 0.59 0.041 

Data are shown as hazard ratios (HR) associated with doubling of baseline hematologic counts. All lab measurements were log-
transformed. Note that HR > 1 indicates diminished hazard of progression associated with decreased values. 1P-values are from 
Wald test. 



Supplementary Table S6: Univariate analysis of correlation between non-hematologic toxicities 
and overall survival (OS) after sunitinib treatment. Data are shown as hazard ratios with 95% CI. 
P values are from Wald test, after adjusting for baseline labs and CLIP score (n=34). 

Adverse effect 
OS 

All grades Grades ≥2 

Fatigue 0.50 [0.20,1.24]  1.94 [0.57,6.57] 

P value 0.14 0.29 

Skin toxicities1 0.22 [0.07,0.70]  0.19 [0.04,0.91] 

P value 0.010 0.038 

Nausea or vomiting 1.48 [0.58,3.81] 5.98 [1.68,21.29] 

P value 0.41 0.0058 

Note that HR < 1 indicates decreased hazard of death or disease progression associated 
with toxicities, after adjusting for CLIP score.  
1Skin toxicities included: Hand-foot reaction, rash/desquamation, rash: acne/acneiform, 
dry skin. 
 



Table S7: Univariate analysis of correlation between non-hematologic toxicities and outcome 
after sunitinib treatment: overall survival (OS) and time-to-progression (TTP). Data are shown as 
hazard ratios with 95% CI. P values are from Wald test, after adjusting for dose changes during 
first treatment cycle and BCLC stage (n=34). 

Adverse effect 
OS TTP 

All grades Grades >2 All grades Grades >2 

Fatigue 
0.36 [0.14,0.92] 1.84 [0.62,5.52] 0.28 [0.10,0.74] 0.99 [0.34,2.82] 

P value 0.033 0.27 0.011 0.98 

Skin toxicities1 
0.31 [0.11,0.92] 0.37 [0.08,1.64] 0.32 [0.12,0.85] 0.42 [0.14,1.32] 

P value 0.035 0.19 0.023 0.14 

Nausea or 
vomiting 

1.09 [0.44,2.69] 7.15 [2.20,23.19] 0.75 [0.31,1.79] 1.48 [0.33,6.57] 

P value 0.85 0.0011 0.52 0.60 

Note that HR < 1 indicates decreased hazard of death or disease progression associated with 
toxicities, after adjusting for BCLC class and dose change. 1Skin toxicities included: Hand-foot 
reaction, rash/desquamation, rash: acne/acneiform, dry skin. 


