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Abstract Background and Aims: Hepatocellular carcinoma (HCC) is characterized by a high recurrence rate and
unsatisfactory long-term outcomes after curative treatment. With the development of the bio-psycho-

social model, the role of psychological factors in cancer prognosis has gained increasing attention.
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However, prospective evidence regarding the impact of preoperative anxiety and depression on survival
in HCC remains limited. This study aimed to evaluate their association with long-term outcomes after
curative treatment.

Methods: This single-center prospective cohort study consecutively enrolled 213 HCC patients who
underwent curative resection or ablation in 2019. Preoperative psychological status was assessed using
the Zung Self-Rating Anxiety Scale (SAS) and Self-Rating Depression Scale (SDS). Overall survival
(OS) was the primary endpoint, while disease-free survival (DFS) was the secondary endpoint. Survival
analyses were performed using the Kaplan-Meier method and Cox regression models.

Results: The prevalence of preoperative anxiety and depression was 37.6% and 31.0%, respectively,
with 45.1% of patients exhibiting at least one condition. Patients with anxiety or depression had
significantly worse DFS and OS (both P<0.05). In multivariable analysis, neither anxiety nor depression
alone was independently associated with outcomes. However, the combined variable ("anxiety or
depression") independently predicted poorer DFS (HR=1.589, P=0.003) and OS (HR=1.844, P<0.001).
CNLC stage, surgical approach, and microvascular invasion were also identified as independent
prognostic factors.

Conclusion: Preoperative psychological distress is common in HCC patients and is associated with
unfavorable long-term outcomes. A composite assessment of anxiety and depression provides greater
prognostic value than individual symptoms, supporting the integration of psychological screening into
perioperative management.

Carcinoma, Hepatocellular; Hepatectomy; Anxiety; Depression; Prognosis
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Figure 1 Flowchart of study participant screening
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Table 2 Comparison of baseline data between the anxiety group and the non-anxiety group

R FEIEZ (n=80) TofEIEA (n=133) iy P
Y (P T+ 5) 52.38+12.01 54.85+13.46 1.352 0.178
PEHn (%))
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15.660 <0.001
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Table 3 Comparison of baseline data between the depression group and the non-depression group
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Figure 3 Overall prognosis of patients after surgery for HCC
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Figure 4 Comparison of prognosis between patients with and without anxiety or depression
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Figure 5 Comparison of prognosis according to anxiety or depression status across different sexes
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Table 4 Univariate and multivariate Cox proportional hazards regression analysis of factors for DFS of patients
At EASEyin Z R
HR(95% CI) P HR(95% CI) P

LY 0.985(0.974~0.996) 0.010 0.985(0.974~0.997) 0.012
ezl 0.958(0.622~1.475) 0.846 — —
CNLC /38 1.475(1.313~1.658) <0.001 1.329(0.943~1.873) 0.104
BCLC 448 2.091(1.670~2.617) <0.001 1.057(0.539~2.071) 0.872
JFEHE Child-Pugh 434% 1.479(0.781~2.802) 0.230 — —
AFP>400 ng/mL 1.540(1.128~2.103) 0.007 1.282(0.923~1.781) 0.139
FAIT

JEBETFA Z I 0.005 S 0.024

FFEFA 0.761(0.461~1.254) 0.283 0.456(0.255~0.814) 0.008

SFPARI 1.378(0.891~2.132) 0.419 0.644(0.376~1.105) 0.110
Lt 1.618(1.263~2.072) <0.001 1.309(0.976~1.756) 0.073
MVI 5%k 1.818(1.426~2.318) <0.001 1.356(1.009~1.823) 0.043
Ki-67 3.966(1.696~9.275) 0.001 1.812(0.698~4.704) 0.222
FEIRRE 1.423(1.049~1.929) 0.023 1.290(0.880~1.819) 0.193
FHBIRAS 1.567(1.114~2.146) 0.005 1.312(0.873~1.973) 0.191

#=5 FHMEEFOSHEREERKZEE Cox LbBIXE[E 5347
Table S Univariate and multivariate Cox proportional hazards regression analysis of factors for OS of patients
st AR ST EASEi
HR(95% CI) P HR(95% CI) P

LY 0.996(0.983~1.008) 0.490 — —
PEH 1.187(0.725~1.945) 0.496 — —
CNLC 4340 2.627(2.056~3.357) <0.001 1.598(0.766~3.334) 0.212
BCLC 434 2.627(2.056~3.357) <0.001 1.598(0.766~3.334) 0.212
JF L Child-Pugh 434% 1.305(0.664~2.562) 0.440 — —
AFP>400 ng/mL 1.855(1.329~2.589) <0.001 1.289(0.898~1.853) 0.169
FAIT

JEBETFA ZH <0.001 S 0.008

FEFA 0.730(0.406~1.313) 0.293 0.452(0.231~0.881) 0.020

SRPARLI 1.856(1.135~3.036) 0.014 0.886(0.490~1.602) 0.689
Lt 1.696(1.301~2.211) <0.001 1.368(0.991~1.887) 0.057
MVI 5%k 2.202(1.690~2.869) <0.001 1.647(1.187~2.285) 0.003
Ki-67 3.935(1.576~9.825) 0.003 1.247(0.437~3.560) 0.680
FEIRRA 1.594(1.416~2.217) 0.006 1.439(0.952~2.117) 0.084
FHBIRAS 1.891(1.352~2.644) <0.001 1.352(0.877~2.086) 0.172
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Table 6 Adjusted univariate and multivariate Cox proportional hazards regression analysis of factors for DFS of patients
FALRZR AT ZHERHT
vt
HR(95% CI) P HR(95% CI) P

o 0.985(0.974~0.996) 0.010 0.986(0.975~0.998) 0.018
P 0.958(0.622~1.475) 0.846 — —
CNLC 4348 1.475(1.313~1.658) <0.001 1.376(1.205~1.572) <0.001
JFEfiE Child-Pugh 434% 1.479(0.781~2.802) 0.230 — —
AFP>400 ng/mL 1.540(1.128~2.103) 0.007 1.277(0.924~1.765) 0.139
FARIA

AR 2l 0.005 St 0.011

THETFAR 0.761(0.461~1.254) 0.283 0.441(0.255~0.763) 0.003

SRP AT il 1.378(0.891~2.132) 0.419 0.643(0.389~1.063) 0.085
Bk 1.618(1.263~2.072) <0.001 1.317(0.982~1.766) 0.066
MVI53%% 1.818(1.426~2.318) <0.001 1.338(0.995~1.800) 0.005
Ki-67 3.966(1.696~9.275) 0.001 1.735(0.669~4.499) 0.257
FEIE AR 1.554(1.152~2.097) 0.004 1.589(1.169~2.159) 0.003

Fx7 BAEEFEZWEE OSHEREZER % EZE Cox bk FI XU E Y3447
Table 7 Adjusted univariate and multivariate Cox proportional hazards regression analysis of factors for OS of patients
. AR ZE T EASE 0
AF ik
HR(95% CI) P HR(95% CI) P
ARS 0.996(0.983~1.008) 0.490 — —
el 1.187(0.725~1.945) 0.496 — —
CNLC /MM 1.615(1.423~1.823) <0.001 1.402(1.215~1.616) <0.001
AL Child-Pugh 43%% 1.305(0.664~2.562) 0.440 — —
AFP>400 ng/mL 0.539(0.386~0.753) <0.001 1.279(0.895~1.828) 0.177
FARI
IEBEFA ZH <0.001 Z 0.003
FFREFAR 0.730(0.406~1.313) 0.293 0.452(0.231~0.881) 0.005
SR Rl 1.856(1.135~3.036) 0.014 0.886(0.490~1.602) 0.450
R ELIb 1.696(1.301~2.211) <0.001 1.384(1.003~1.908) 0.048
MVI % 2.202(1.690~2.869) <0.001 1.588(1.145~2.201) 0.006
Ki-67 3.935(1.576~9.825) 0.003 1.293(0.463~3.617) 0.624
SRR ARIRES 1.785(1.286~2.478) 0.001 1.844(1.319~2.580) <0.001
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Figure 7 Comparison of prognosis between patients with anxiety or depression and those without psychological disorders
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