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Article 
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Kutsukake-Cho, Toyoake, Aichi 470-1192, Japan 
* Correspondence: teiji.kuzuya@fujita-hu.ac.jp; Tel.: +81-562932111; Fax: +81-562938601  

Teiji Kuzuya, MD, Ph.D, Department of Gastroenterology and Hepatology, Fujita Health University,  
1-98 Dengakugakubo, Kutsukake-Cho, Toyoake, Aichi 470-1192, Japan 

Abstract: The relationship between antitumor response and tumor marker changes was evaluated 
in patients with advanced hepatocellular carcinoma treated with durvalumab plus tremelimumab 
(Dur/Tre). Thirty-two patients were enrolled in this retrospective evaluation of treatment outcomes. 
According to Response Evaluation Criteria for Solid Tumors at 8 weeks, the objective response rate 
(OR) was 25% and the disease control rate (DC) was 56.3%. Median alpha-fetoprotein (AFP) ratio at 
4 weeks was 0.310 in patients who achieved OR at 8 weeks (8W-OR group), significantly lower than 
the 1.105 in the non-8W-OR group (p=0.0020), but was 1.210 in patients who did not achieve DC at 
8 weeks (non-8W-DC group), significantly higher than the 0.470 in the 8W-DC group (p=0.0006). 
Similarly, median des-γ-carboxy-prothrombin (DCP) ratio at 4 weeks was 0.125 in the 8W-OR 
group, significantly lower than the 1.225 in the non-8W-OR group (p=0.0001), but was 1.120 in the 
non-8W-DC group, significantly higher than the 0.480 in the 8W-DC group (p=0.0255). Early 
changes in tumor markers after Dur/Tre initiation were associated with antitumor response. In 
particular, changes in AFP and DCP at 4 weeks may offer useful biomarkers for early prediction of 
both response and progressive disease following Dur/Tre. 

Keywords: hepatocellular carcinoma; durvalumab; tremelimumab; antitumor response; alpha-
fetoprotein; des-γ-carboxy prothrombin 

 

1. Introduction 

In the Phase III HIMALAYA trial [1], the combination of durvalumab (an anti-programmed cell 
death ligand-1 antibody) and tremelimumab (an anti-cytotoxic T-lymphocyte-associated protein 4 
[CTLA-4] antibody) demonstrated an overall survival (OS) benefit over sorafenib in patients with 
advanced hepatocellular carcinoma (HCC). Based on these positive results, the combination of 
durvalumab and tremelimumab (Dur/Tre) is now recommended as a first-line systemic therapy for 
advanced HCC, as is atezolizumab plus bevacizumab (Atz/Bev) [2,3]. However, no reports have 
detailed Dur/Tre outcomes in actual clinical practice, and whether Dur/Tre will have the same 
efficacy and safety profile as in clinical trials has remained unclear. 

Measuring concentrations of tumor markers for HCC, namely alpha-fetoprotein (AFP) and des-
gamma-carboxyprotein (DCP), is less invasive and more common than tumor biopsy or imaging, and 
is widely used not only for diagnosing HCC, but also as an adjunctive diagnosis to determine 
treatment efficacy for HCC [4,5]. Several studies have reported associations between changes in AFP 
and DCP and treatment response and prognosis following treatment with molecularly targeted 
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agents (MTA) such as sorafenib [6–8] and lenvatinib [9–11], and in combined immunotherapy with 
atezolizumab plus bevacizumab [12–15]. During the initial phase of using Dur/Tre at our institution, 
several cases were encountered in which patients with significant decreases in AFP and DCP early 
after initiation of Dur/Tre showed good antitumor response, whereas patients showing rapid 
increases in these markers showed poor antitumor responses. In the HIMALAYA study, changes in 
tumor markers during Dur/Tre were not reported in detail, and the relationship between changes in 
these tumor markers and the therapeutic effects of Dur/Tre have remained unclear. 

In this study, we investigated changes in AFP, DCP, and the lens culinaris agglutinin-reactive 
fraction of alpha-fetoprotein (AFP-L3) in the early period after initiating Dur/Tre. We also evaluated 
the correlation between changes in these tumor markers and antitumor response to Dur/Tre. Finally, 
we also analyzed factors contributing to progression-free survival (PFS). 

2. Materials and Methods 

2.1. Patients 

Participants comprised 40 patients with advanced HCC who were not eligible for hepatic 
resection, puncture ablation, or hepatic arterial chemoembolization introduced to Dur/Tre at our 
hospital from March 2023 to May 2024. Thirty-two patients for whom information was available on 
antitumor response at 8 weeks after initiation of Dur/Tre were enrolled in this study for retrospective 
evaluation of treatment outcomes. 

2.2. Dur/Tre treatment, evaluation of adverse events, and changes in liver function. 

All patients received durvalumab 1500 mg and tremelimumab 300 mg intravenously on the first 
administration. Thereafter, durvalumab 1500 mg was administered every 4 weeks. Adverse events 
(AEs) were evaluated according to the Common Terminology Criteria for Adverse Events (CT-CAE), 
5th edition [16]. In the event of a drug-related AE, durvalumab was temporarily interrupted until 
symptoms improved to grade 1 or 2, according to guidelines provided by the manufacturer. Dur/Tre 
treatment was continued until a potentially fatal AE occurred or the tumor progressed clinically. To 
assess changes in liver function, albumin-bilirubin (ALBI) scores [17] were examined at baseline and 
at weeks 1, 2, 4, and 8 after Dur/Tre initiation. 

2.3. Determination of antitumor response 

Evaluation of antitumor response to Dur/Tre was performed according to Response Evaluation 
Criteria in Solid Tumors (RECIST) version 1.1 [18] and modified RECIST (mRECIST) [19]. Dynamic 
computed tomography (CT) was performed at baseline, 8 weeks after initiation of Dur/Tre, and every 
4–12 weeks thereafter according to a predefined schedule. 

2.4. Evaluation of changes in AFP, DCP, and AFP-L3 

Serum AFP and DCP were measured as tumor markers for HCC at baseline and after 2, 4, and 8 
weeks of Dur/Tre. AFP-L3 was measured at baseline and after 4 and 8 weeks of Dur/Tre. For each 
patient, the baseline concentration of each tumor marker was set to 1, and the ratio of each tumor 
marker to baseline was calculated at weeks 2, 4, and 8 of treatment. Analysis of tumor marker changes 
was performed in patients with AFP ≥ 10 ng/ml, DCP ≥ 40 mAU/ml, and AFP-L3 ≥ 0.5%, excluding 
those in the normal range of tumor markers at baseline. 

2.5. Statistical analysis 

Statistical analysis was performed using Easy R (EZR) version 1.29 (Saitama Medical Center, 
Jichi Medical University) [20]. Statistical analysis was performed using Fisher's direct probability test, 
Mann-Whitney U test, Wilcoxon rank-sum test, Friedman test, Bonferroni method, etc., as 
appropriate. PFS and overall survival (OS) were evaluated using the Kaplan–Meier method, and 
differences in survival were evaluated by the log-rank test. The Cox proportional hazards model was 
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used to analyze factors contributing to PFS. For all analyses, the significance level was set at less than 
0.05. 

3. Results 

3.1. Patient characteristics at baseline 

Table 1 shows the baseline characteristics of the 32 HCC patients enrolled in this study at the 
start of Dur/Tre. Median age was 75 years, 27 patients were men, and 21 had non-viral HCC. The 
treatment line of Dur/Tre was 1st-line in 15 patients, 28 had ECOG-PS 0, 16 had Child–Pugh score 5, 
and 14 had BCLC C stage HCC. Median levels of AFP, DCP, and AFP-L3 at baseline were 138 ng/ml 
(range: 1.7-17,239 ng/ml), 2068 mAU/ml (range: 10-162,000), and 19.1% (range: <0.5–88.1%), 
respectively. Median neutrophil-to-lymphocyte ratio (NLR) level at baseline was 2.73 (range: 1.36–
10.95). The median observation period was 8.0 months (range: 1.5–13.6 months). 

Table 1. Baseline characteristics at initiation of durvalumab plus tremelimumab. 

Patient characteristics n=32 
Age, years; median (range) 75 (40–89) 

Sex, male/female 27/5 
Etiology, HBV/HCV/non-viral 5/6/21 

Treatment line, 1st/2nd/3rd/4th/5th 15/6/7/2/2 
ECOG-PS, 0/1 28/4 

Child–Pugh score, 5/6/7/8 16/11/4/1 
mALBI grade, 1/2a/2b/3 7/8/16/1 

BCLC stage, A/B/C 1/17/14 
Intrahepatic tumor number, <4/≥4 6/26 

Maximum intrahepatic tumor size, <50 mm/≥50 mm 20/12 
Portal vein tumor thrombosis, 0/1/2/3/4 23/0/4/4/1 

Extrahepatic metastasis, -/+ 22/10 
AFP level, ng/mL; median (range) 138 (1.7–17,239) 

DCP level, mAU/ml; median (range) 2068 (10–162,000) 
AFP-L3 level, %; median (range) 19.1 (<0.5–88.1) 

NLR; median (range) 2.73 (1.36–10.95) 
Observation period, months; median (range) 8.0 (1.5–13.6) 

HBV, hepatitis B virus; HCV, hepatitis C virus; non-viral, non-HBV and non-HCV; ECOG, Eastern 
Cooperative Oncology Group; PS, performance status; mALBI, modified albumin-bilirubin; BCLC, 
Barcelona Clinic Liver Cancer; AFP, alpha-fetoprotein; DCP, des-γ-carboxy prothrombin; AFP-L3, lens 
culinaris agglutinin-reactive fraction of alpha-fetoprotein; NLR, neutrophil-to-lymphocyte ratio. 

3.2. Antitumor response at 8 weeks after Dur/Tre initiation according to RECIST and mRECIST 

Antitumor responses at 8 weeks after Dur/Tre initiation according to RECIST (8W-RESIST) were 
complete response (CR) in 0 patients, partial response (PR) in 8 patients, stable disease (SD) in 10 
patients, progressive disease (PD) in 13 patients and not evaluated (NE) in 1 patient (Table 2). The 
CR rate (CRR), objective response rate (ORR) and disease control rate (DCR) were 0%, 25.0% and 
56.3%, respectively. According to mRECIST at 8 weeks after Dur/Tre initiation, 3 patients had CR, 7 
had PR, 8 had SD, 13 had PD, and 1 had NE, with a CRR of 9.4%, ORR of 31.3%, and DCR of 56.3%, 
respectively. 
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Table 2. Antitumor response according to RECIST and mRECIST at 8 weeks after initiating 
durvalumab plus tremelimumab (n=32). 

 CR 
n (%) 

PR 
n (%) 

SD 
n (%) 

PD 
n (%) 

NE 
n (%) 

CRR ORR DCR 

8W-RECIST 0 
(0) 

8 
(25.0) 

10 
(31.3) 

13 
(40.6) 

1 
(3.1) 

0% 25.0% 56.3% 

8W-mRECIST 
3  

(9.4) 
7 

(21.9) 
8 

(25.0) 
13 

(40.6) 
1 

(3.1) 9.4% 31.3% 56.3% 

W, weeks; RECIST, Response Evaluation Criteria in Solid Tumors; mRECIST, modified RECIST; CR, 
complete response; PR, partial response; SD, stable disease; PD, progressive disease; NE, not evaluated; 
CRR, complete response rate; ORR, objective response rate; DCR, disease control rate. 

3.3. PFS and OS by 8W-RESIST 

Median PFS in all 32 patients was 5.7 months (95% confidence interval [CI]: 1.8–11.1 months) 
(Figure 1a). Median PFS stratified by 8W-RECIST was not reached (NR) (95%CI: 6.4–NR) in the 
CR+PR group (n=8), 6.7 months (95%CI: 3.7–NR) in the SD group (n=10) and 1.8 months (95%CI: 1.5–
1.8 months) in the PD+NE group (n=14) (Figure 1b).  

 
Figure 1. PFS in all patients and by 8W-RECIST. a) Median PFS in all 32 patients was 5.7 months 
(95%CI: 1.8-11.1). b) Median PFS by 8W-RECIST was NR (95%CI: 6.4-NR) for CR+PR group (n=8), 6.7 
months (95%CI: 3.7-NR) for SD group (n=10) and 1.8 months (95%CI: 1.5-1.8) for PD+NE group (n=14). 
PFS, progression-free survival; M, months; 8W-RECIST, Response Evaluation Criteria in Solid 
Tumors at 8 weeks after initiation; CR, complete response; PR, partial response; SD, stable disease; 
PD, progressive disease; NE, not evaluated; NR, not reached. 

Median OS in all 32 patients was NR (95%CI: NR–NR) (Figure 2a). Median OS in the CR+PR+SD 
group was NR (95%CI: NR–NR), significantly longer than the NR (95%CI: 2.9 months–NR) in the 
PD+NE group (p=0.0035) (Figure 2b). 
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Figure 2. OS in all patients and by 8W-RECIST. a) Median OS in all 32 patients was NR (95%CI: NR-
NR). b) Median OS in the CR+PR+SD group was NR (95%CI: NR-NR), but significantly longer than 
the NR (95%CI: 2.9 months-NR) in the PD+NE group (p=0.0035). OS, overall survival; M, months; 8W-
RECIST, Response Evaluation Criteria in Solid Tumors at 8 weeks after initiation; CR, complete 
response; PR, partial response; SD, stable disease; PD, progressive disease; NE, not evaluated; NR, 
not reached. 

3.4. AFP ratios at 2, 4, and 8 weeks after Dur/Tre initiation, stratified by 8W-RECIST 

AFP ratios at 2, 4, and 8 weeks after Dur/Tre initiation, stratified according to the 8W-RECIST, 
in 23 patients with a baseline AFP level 10 ng/ml are shown in Table 3. Median AFP ratios at 2, 4 
and 8 weeks were: 0.830, 0.310, and 0.16 in patients with CR+PR (n=6); 0.810, 1.005, and 1.095 in 
patients with SD (n=6); and 1.170,1.210, and 1.900 in patients with PD+NE (n=11), respectively (Figure 
3a). Median AFP ratios in the CR+PR (8W-OR) group at weeks 4 and 8 were significantly lower than 
those in the SD+PD+NE (Non-8W-OR) group (p=0.0020 and p=0.0020, respectively) (Figure 3b). 
Median AFP ratios in the CR+PR+SD (8W-DC) group at weeks 2, 4 and 8 were significantly lower 
than those in the PD+NE (Non-8W-DC) group (p=0.0112, p=0.0016 and p=0.0037, respectively) (Figure 
3c). 

Table 3. AFP ratio at 2, 4, and 8 weeks after initiating durvalumab and tremelimumab, stratified by 
8W-RECIST (n=23). 

8W-
RECIST 

AFP ratios, median (SE) p value 

CR+PR 
(8W-OR) 

n=6 

SD 
n=6 

PD+NE 
(Non-8W-DC) 

n=11 

CR+PR+SD 
(8W-DC) 

n=12 

SD+PD+NE 
(Non-8W-OR) 

n=17 

8W-OR 
vs 

Non-8W-OR 

8W-DC 
vs 

Non-8W-
DC 

At 2W 
0.830 

(0.364) 
0.810 

(0.062) 
1.170 

(0.144) 
0.830 

(0.159) 
1.105 

(0.111) 0.2475 0.0112 

At 4W 0.310 
(0.142) 

1.005 
(0.149) 

1.210 
(0.349) 

0.470 
(0.120) 

1.080 
(0.254) 

0.0020 0.0006 

At 8W 
0.160 

(0.163) 
1.095 

(0.243) 
1.900 

(1.091) 
0.735 

(0.191) 
1.500 

(0.706) 0.0020 0.0037 

AFP, alpha fetoprotein, 8W-RECIST, Response Evaluation Criteria in Solid Tumors at 8 weeks after initiation; 
SE, standard error; CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; NE, 
not evaluated; OR, objective response; DC, disease control; W, weeks. 
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Figure 3. AFP ratios at 2, 4, and 8 weeks after Dur/Tre initiation, stratified by 8W-RECIST. a) Median 
AFP ratios at 2, 4 and 8 weeks were: 0.830, 0.310, and 0.16 in patients with CR+PR (n=6); 0.810, 1.005, 
and 1.095 in patients with SD (n=6); and 1.170,1.210, and 1.900 in patients with PD+NE (n=11), 
respectively; b) Median AFP ratios in the CR+PR (8W-OR) group (n=6) at weeks 4 and 8 were 
significantly lower than those in the SD+PD+NE (Non-8W-OR) group (n=17). c) Median AFP ratios in 
the CR+PR+SD (8W-DC) group (n=12) at weeks 2, 4 and 8 were significantly lower than those in the 
PD+NE (Non-8W-DC) group (n=11). AFP, alpha fetoprotein; 8W-RECIST, Response Evaluation 
Criteria in Solid Tumors at 8 weeks after initiation; CR, complete response; PR, partial response; SD, 
stable disease; PD, progressive disease; NE, not evaluated; OR, objective response; DC, disease 
control. 

3.5. DCP ratios at 2, 4, and 8 weeks after Dur/Tre initiation, stratified by 8W-RECIST 

DCP ratios at 2, 4, and 8 weeks after Dur/Tre initiation, stratified according to the 8W-RECIST, 
in 27 patients with baseline DCP level 40 mAU/ml are shown in Table 4. Median DCP ratios at 2, 4 
and 8 weeks were: 0.350, 0.125, and 0.055 in patients with CR+PR (n=7); 1.180, 1.520, and 1.240 in 
patients with SD (n=9); and 1.065,1.120, and 1.455 in patients with PD+NE (n=11), respectively (Figure 
4a). Median DCP ratios in the 8W-OR group at weeks 2, 4 and 8 were significantly lower than those 
in the Non-8W-OR group (p=0.0357, p=0.0001, and p=0.0001, respectively) (Figure 4b). Median DCP 
ratios in the 8W-DC group at weeks 4 and 8 were significantly lower than those in the Non-8W-DC 
group p=0.0255 and p=0.0147, respectively) (Figure 4c). 

Table 4. DCP ratio at 2, 4, and 8 weeks after initiating durvalumab and tremelimumab, stratified by 
8W-RECIST (n=27). 

8W-
RECIST 

DCP ratios, median (SE) p value 

CR+PR 
(8W-OR) 

n=7 

SD 
n=9 

PD+NE 
(Non-8W-DC) 

n=11 

CR+PR+SD 
(8W-DC) 

n=16 

SD+PD+NE 
(Non-8W-OR) 

n=20 

8W-OR 
vs 

Non-8W-
OR 

8W-DC 
vs 

Non-8W-
DC 

At 2W 
0.350 

(0.309) 
1.180 

(0.095) 
1.065 

(0.144) 
0.910 

(0.157) 
1.130 

(0.129) 0.0357 0.3550 

At 4W 0.125 
(0.0531) 

1.520 
(0.231) 

1.120 
(0.349) 

0.480 
(0.189) 

1.225 
(0.418) 

0.0001 0.0255 

At 8W 
0.055 

(0.073) 
1.240 

(0.440) 
1.455 

(1.0919 
0.460 

(0.284) 
1.240 

(1.145) 0.0001 0.0147 

DCP, des-γ-carboxy prothrombin; 8W-RECIST, Response Evaluation Criteria in Solid Tumors at 8 weeks after 
initiation; SE, standard error; CR, complete response; PR, partial response; SD, stable disease; PD, progressive 
disease; NE, not evaluated; OR, objective response; DC, disease control; W, weeks. 
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Figure 4. DCP ratios at 2, 4, and 8 weeks after Dur/Tre initiation, stratified by 8W-RECIST. a) Median 
DCP ratios at 2, 4 and 8 weeks were: 0.350, 0.125, and 0.055 in patients with CR+PR (n=7); 1.180, 1.520, 
and 1.240 in patients with SD (n=9); and 1.065, 1.120, and 1.455 in patients with PD+NE (n=11), 
respectively. b) Median DCP ratios in the 8W-OR group (n=7) at weeks 2, 4 and 8 were significantly 
lower than those in the Non-8W-OR group (n=20). c) Median DCP ratios in the 8W-DC group (n=16) 
at weeks 4 and 8 were significantly lower than those in the Non-8W-DC group (n=11). DCP, des-γ-
carboxy prothrombin; 8W-RECIST, Response Evaluation Criteria in Solid Tumors at 8 weeks after 
initiation; CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; 
NE, not evaluated; OR, objective response; DC, disease control. 

3.6. AFP-L3 ratios at 4 and 8 weeks after Dur/Tre initiation, stratified by 8W-RECIST 

AFP-L3 ratios at 4 and 8 weeks after Dur/Tre initiation, stratified according to the 8W-RECIST, 
in 27 patients with a baseline AFP-L3 level 0.5% are shown in Table 5. Median AFP-L3 ratios at 4 
and 8 weeks were: 0.905 and 0.496 in 7 patients with CR+PR; 1.031 and 1.099 in 9 patients with SD; 
and 1.016 and 1.084 in 11 patients with PD+NE, respectively (Figure 5a). No significant differences in 
median AFP-L3 ratio were evident between the 8W-OR and Non-8W-OR groups, and between the 
8W-DC and Non-8W-DC groups (Figure 5b, 5c). 

Table 5. AFP-L3 ratio at 2, 4, and 8 weeks after initiating durvalumab and tremelimumab, stratified 
by 8W-RECIST (n=27). 

8W-
RECIST 

AFP-L3 ratios, median (SE) p value 

CR+PR 
(8W-OR) 

n=7 

SD 
n=9 

PD+NE 
(Non-8W-DC) 

n=11 

CR+PR+SD 
(8W-DC) 

n=16 

SD+PD+NE 
(Non-8W-OR) 

n=20 

8W-OR 
vs 

Non-8W-
OR 

8W-DC 
vs 

Non-8W-
DC 

At 4W 
0.905 

(0.149) 
1.031 

(0.074) 
1.016 

(0.025) 
1.000 

(0.078) 
1.016 

(0.033) 
0.0779 0.5858 

At 8W 0.496 
(0.242) 

1.099 
(0.106) 

1.084 
(0.040) 

1.028 
(0.122) 

1.092 
(0.052) 

0.1213 0.3001 

AFP-L3, lens culinaris agglutinin-reactive fraction of alpha-fetoprotein; 8W-RECIST, Response Evaluation 
Criteria in Solid Tumors at 8 weeks after initiation; SE, standard error; CR, complete response; PR, partial 
response; SD, stable disease; PD, progressive disease; NE, not evaluated; OR, objective response; DC, disease 
control; W, weeks. 
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Figure 5. AFP-L3 ratios at 4 and 8 weeks after Dur/Tre initiation, stratified by 8W-RECIST. a) Median 
AFP-L3 ratios at 4 and 8 weeks were: 0.905 and 0.496 in patients with CR+PR (n=7); 1.031 and 1.099 in 
patients with SD (n=9); and 1.016 and 1.084 in patients with PD+NE (n=11), respectively. b) No 
significant differences in median AFP-L3 ratio were seen between the 8W-OR and Non-8W-PR 
groups. c) No significant differences in median AFP-L3 ratio were seen between the Non-8W-DC and 
8W-DC groups. AFP-L3, lens culinaris agglutinin-reactive fraction of alpha-fetoprotein; 8W-RECIST, 
Response Evaluation Criteria in Solid Tumors at 8 weeks after initiation; CR, complete response; PR, 
partial response; SD, stable disease; PD, progressive disease; NE, not evaluated; OR, objective 
response; DC, disease control. 

3.7. Prognostic factors at start of Dur/Tre associated with good PFS 

Table 6 shows prognostic factors at the start of Dur/Tre associated with good PFS. Multivariate 
analysis showed that 1st-line treatment (hazard ratio [HR]=0.209, 95%CI, 0.069–0.637; p=0.0059) and 
NLR <2.78 (HR=0.234; 95%CI, 0.085–0.647; p=0.0051) were significant and independent predictors of 
good PPS. 

Table 6. Uni- and multivariate survival analyses of factors at initiation of durvalumab plus 
tremelimumab associated with good PFS. 

 Univariate analysis Multivariate analysis 

Factors HR (95%CI) p value HR (95%CI) 
p 

value 
Age (<75 years) 0.913 (0.374-2.226) 0.8412   

Sex (female) 1.531 (0.506-4.636) 0.4508   
Etiology (HBV or HCV) 1.846 (0.749-4.552) 0.1830   

Treatment line (1st) 0.233 (0.078-0.702) 0.0096 
0.209 (0.069-

0.637) 
0.005

9 
ECOG-PS (0) 0.597 (0.173-2.059) 0.4141   

Child–Pugh score (5) 0.655 (0.270-1.590) 0.3498   
BCLC stage (A or B) 0.600 (0.247-1.459) 0.2603   

Number of intrahepatic 
tumors (≥4) 

1.111 (0.322-3.832) 0.8677   

Maximum size of 
intrahepatic tumors (≥50 

mm) 
0.941 (0.374-3.372) 0.8978   

Portal vein tumor 
thrombosis (+) 

1.463 (0.577-3.707) 0.4224   

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 1 July 2024                   doi:10.20944/preprints202406.1981.v1

https://doi.org/10.20944/preprints202406.1981.v1


 9 

 

Extrahepatic metastasis (+) 0.519 (0.211-1.277) 0.1534   
AFP level (≥163 ng/mL) 2.065 (0.822-5.191) 0.1230   

DCP level (≥2294 mAU/ml) 2.010 (0.818-4.938) 0.1277   
AFP-L3 level (≥43.4%) 2.206 (0.894-5.445) 0.0860   

NLR (<2.78) 0.2680 (0.100-0.717) 0.0087 
0.234 (0.085-

0.647) 
0.005

1 
PFS, progression-free survival; HR, hazard ratio; CI, confidence interval; HBV, hepatitis B virus; HCV, 
hepatitis C virus; ECOG, Eastern Cooperative Oncology Group; PS, performance status; BCLC, Barcelona 
Clinic Liver Cancer; AFP, alpha-fetoprotein; DCP, des-γ-carboxy prothrombin; AFP-L3, lens culinaris 
agglutinin-reactive fraction of alpha-fetoprotein; NLR, neutrophil-to-lymphocyte ratio. 

3.8. PFS by treatment line and NLR 

Median PFS in the 1st-line group was NR (1.8 months–NR), significantly longer than the 2.1 
months (1.8–6.4 months) in the 2nd-line or later group (p=0.0037) (Figure 6a). Median PFS in the NLR 
< 2.78 group was 11.0 months (2.5 months-NR), significantly longer than the 2.0 months (1.8-4.8 
months) in the NLR ≥ 2.78 group (p=0.0040) (Figure 6b). 

 

Figure 6. PFS by treatment line and NLR level. a) Median PFS in the 1st-line group was NR (95%CI: 
1.8 months-NR), but was significantly longer than the 2.1 months (95%CI: 1.8–6.4 months) in the 2nd-
line or later group (p=0.0037). b) Median PFS in the NLR < 2.78 group was 11.0 months (95%CI: 2.5 
months–NR), significantly longer than the 2.0 months (95%CI: 1.8–4.8 months) in the NLR ≥ 2.78 
group (p=0.0040). PFS, progression-free survival; M, months; NR, not reached; NLR, neutrophil-to-
lymphocyte ratio. 

3.9. Safety and changes in liver function 

Table 7 shows the incidence of AEs occurring within 8 weeks of Dur/Tre initiation. The most 
common AEs in all patients were anorexia, general fatigue, pruritus, fever, and diarrhea. Twenty-five 
percent of patients (n=8) experienced grade 3 or higher AEs, with diarrhea being the most common 
in 4 patients (12.5%). Four patients (12.5%) required steroids as treatment for immune-related AEs. 
This included two patients with grade 3 enteritis and two patients with grade 2 skin rashes. The 
median duration of treatment with Dur/Tre was 7.6 months (95% CI: 1.9-11.0). 
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Table 7. Adverse events within 8 weeks of initiating durvalumab plus tremelimumab (n=32). 

Adverse event 
Any grade 

n (%) 
Grade 1/2 

n (%) 
Grade 3/4 

n (%) 
Anorexia 7 (21.9) 6 (18.8) 1 (3.1) 

General fatigue 7 (21.9) 7 (21.9) 0 
Pruritus 7 (21.9) 7 (21.9) 0 

Fever 7 (21.9) 7 (21.9) 0 
Diarrhea 6 (18.8) 2 (6.3) 4 (12.5) 
Skin rash 3 (9.4) 3 (9.4) 0 

Deterioration of liver function 2 (6.3) 0 2 (6.3) 
Reduced adrenal function 1 (3.1) 1 (3.1) 0 

Elevated aspartate aminotransferase 2 (6.3) 1 (3.1) 1 (3.1) 
Hypothyroidism 1 (3.1) 1 (3.1) 0 

Changes in ALBI scores within 8 weeks were assessed in 32 patients (Figure 7). The ALBI scores 
(median ± standard error (SE)) at baseline, weeks 1, 2, 4, and 8 were -2.18 ± 0.08, -2.19 ± 0.10, -2.23 ± 
0.10, -2.22 ± 0.11, and -2.25 ± 0.10, respectively. There was no worsening of the ALBI scores within 8 
weeks. 

 

Figure 7. Changes in ALBI scores within 8 weeks in 32 patients. ALBI scores (median ± standard error) 
at baseline and weeks 1, 2, 4, and 8 were -2.18 ± 0.08, -2.19 ± 0.10, -2.23 ± 0.10, -2.22 ± 0.11, and -2.25 ± 
0.10, respectively. ALBI, albumin-bilirubin. 

3.10. Post-progression therapy 

In 31 patients, excluding one patient who was transferred to another hospital within 8 weeks 
and whose post-transfer status was unknown, post-progression therapy (post-PD therapy) was 
investigated (Figure 8). Overall, 16 patients (80%) were switched to post-PD therapy. At the time of 
PD, 14 patients (70.0%) met both Child-Pugh A and ECOG-PS 0 or 1 (CP-A+PS-0/1 group), and the 
remaining 6 patients (non-CP-A+PS-0/1 group) did not meet both or either. In the CP-A+PS-0/1 group, 
all 14 patients (100%) were able to switch to post-PD therapy, while only 2 patients (33.3%) in the 
non-CP-A+PS-0/1 group were able to switch to post-PD therapy. 
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Figure 8. Flowchart on post-PD therapy. For patients with both Child–Pugh classification A and 
ECOG-PS 0 or 1 at time of PD confirmation, all 14 (100%) were able to progress to post-PD therapy, 
whereas only 2 of the remaining 6 patients (33.3%) were able to progress to post-PD therapy. PD, 
progressive disease; ECOG, Eastern Cooperative Oncology Group; PS, performance status; BSC, 
best supportive care. 

4. Discussion 

This is the first study to focus on the correlation between early changes in tumor marker levels 
and antitumor response after Dur/Tre initiation in patients with advanced HCC in clinical practice. 
In particular, we found that early changes in AFP and DCP at 4 weeks after Dur/Tre initiation were 
both significantly associated with OR and DC according to RECIST at 8 weeks. Factors at the start of 
Dur/Tre that were associated with good PFS were 1st-line Dur/Tre treatment and NLR <2.78. 

Regarding the antitumor response of Dur/Tre according to RECIST, the HIMALAYA study 
reported an ORR of 20.1% and a DCR of 60.1% [1]. In the present study, antitumor response according 
to RECIST at 8 weeks was similar, with an 8W-ORR of 25.0% and an 8W-DCR of 56.3%. An updated 
analysis of the HIMALAYA trial reported a 3-year survival rate of 44.6% and a 4-year survival rate 
of 36.2% for patients who achieved DC with the best response (60.1%) [21]. Dur/Tre therapy is called 
the STRIDE regimen, and the anti-CTLA-4 antibody tremelimumab is administered only once at the 
first time. In the course of systemic therapy for HCC, an initial single dose of a CTLA-4 inhibitor can 
provide long-term prognosis for some patients. Although the follow-up period in the current study 
was too short to draw conclusions, no deaths were seen among patients who achieved DC 
(CR+PR+SD group) with Dur/Tre treatment, and if DC can be achieved as in this clinical trial, good 
prognosis can be expected. 

Several reports have examined the relationship between changes in AFP levels and antitumor 
response and prognosis in patients with advanced HCC treated with MTA and Atz/Bev [6-15]. 
Patients with decreased AFP levels during treatment reportedly achieved better antitumor response 
and prognosis, whereas patients with increased AFP levels showed worse antitumor response and 
prognosis. In the current study, the median AFP ratio was significantly lower in the 8W-OR group 
than in the non-8W-OR group at 4 and 8 weeks after starting Dur/Tre treatment. On the other hand, 
median AFP ratio of the non-8W-DC group was significantly higher than that of the 8W-DC group 
at weeks 2, 4, and 8. These results suggest that in Dur/Tre therapy, as in other previously reported 
systemic therapy regimens, changes in AFP in the early treatment period may provide a useful 
predictor of antitumor response for both responsive cases and PD cases. 
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Several studies have also evaluated the relationship between changes in DCP after treatment 
initiation and antitumor efficacy and prognosis. Reports in MTA treatment have shown that, unlike 
AFP, early changes in DCP are not a useful predictor of antitumor efficacy or prognosis [6,22]. This 
is because some responders and SD patients who are considered to have achieved an antitumor effect 
also have elevated DCP, indistinguishable from the elevated DCP in PD. Tumor hypoxia due to anti-
angiogenic therapy may lead to increased DCP production by the tumor itself [23]. In our own study, 
even with Atz/Bev treatment, early changes in DCP were not associated with antitumor efficacy [12]. 
In the present study, median DCP ratios among 8W-OR patients at weeks 2, 4 and 8 were significantly 
lower than those of non-8W-OR patients. DCP ratios at weeks 4 and 8 in the non-8W-DC group were 
also significantly higher than those in the 8W-DC group, suggesting that Dur/Tre treatment, unlike 
Atz/Bev treatment, does not involve VEGF inhibition and no mechanism may be needed for 
producing DCP from within the tumor due to hypoxia from inhibited angiogenesis. Therefore, in 
Dur/Tre treatment, changes in DCP as well as AFP changes may be associated with antitumor effects 
(response and PD cases). 

Few reports have examined the relationship between changes in AFP-L3 and the efficacy of 
systemic therapy [13]. In the present study, AFP-L3 was unchanged in most patients after 4 weeks of 
treatment. After 8 weeks, a trend was seen toward a decrease in the 8W-OR group compared to the 
non-8W-OR group. With the advent of ICI therapy, including Atz/Bev, a small number of patients 
have been able to achieve clinical CR. In these patients, AFP-L3 eventually declines to normal levels. 
If a subsequent decrease in AFP-L3 is obtained, a favorable antitumor response can therefore be 
expected. However, based on the results of this study, AFP-L3, unlike AFP and DCP, may not offer 
a useful early predictor of antitumor response. 

In this study, significant predictive factors at Dur/Tre initiation associated with good PFS were 
1st-line Dur/Tre treatment and NLR <2.78. Although the number of cases in this study was small and 
the ability to draw conclusions is limited, the results suggest that, at least when Dur/Tre is introduced 
as a first-line treatment, we could expect similar results to the HIMALAYA study. As for NLR, low 
NLR levels have been reported as predictive of good antitumor efficacy and favorable OS in ICI 
therapies, including Atz/Bev therapy for HCC [24–29]. Dur/Tre therapy is a combination of only two 
immune checkpoint inhibitors and, as with ICI therapy for other cancers, low NLR levels may 
provide a useful biomarker.  

ALBI scores were virtually unchanged within 8 weeks and no decrease in hepatic function was 
seen. At the time PD was confirmed by RECIST, 70% of patients met the Child–Pugh A and ECOG-
PS 0 or 1 requirements for recommended transition to subsequent systemic therapy. This is a higher 
percentage than has been reported for other MTA treatments [30–32]. In fact, all these patients were 
able to switch to post-PD therapy. Even if PD was found, favorable conditions (good hepatic function 
and general condition) could be expected to allow subsequent treatments to be fully effective and 
prolong prognosis. The median age of patients in this study was 75 years, 10 years older than in the 
HIMALAYA study (65 years), but the incidence of AEs was similar to that of the HIMALAYA study. 
Dur/Tre was considered a well-tolerated therapy in real clinical practice when AEs were detected and 
treated early. 

This study showed several limitations. First, this was a retrospective, non-randomized study. 
Second, the sample size was small and the duration of follow-up was short. Additional studies with 
a larger number of patients in independent cohorts are thus needed to corroborate the findings of the 
current study. 

5. Conclusions 

In conclusion, early changes in tumor markers after initiation of Dur/Tre treatment were 
associated with antitumor response. In particular, changes in AFP and DCP at week 4 may be useful 
biomarkers for early prediction of both response and PD following initiation of Dur/Tre treatment. 
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