Original Research

THERAPEUTIC ADVANCES in

Ther Adv Med Oncol

Changes in alpha-fetoprotein across the

DOI: 10.1177/

systemic therapy continuum in advanced
© The Authorl(s), 2024.

hepatocellular carcinoma—a real-world, e e gl
multicenter study

permissions

Michael Li"%, Lindsay M. Hannan, Lipika Goyal, Andrea G. Bocobo, Anna L. Parks,
Kelly Bauer, Islam Baiev, Caroline Dinicola, John D. Gordan, Alan P. Venook,
William P. Harris, Paige Bracci and Robin K. Kelley

Abstract

Background: Early changes in alpha-fetoprotein (AFP] are a promising surrogate endpoint for

systemic treatment outcomes in hepatocellular carcinoma (HCC).

Objectives: We sought to investigate the utility of AFP response across first-line sorafenib (1L

SOR]) and later-line checkpoint inhibitor (CPI) therapies.

Design: We conducted a multicenter, retrospective cohort study of patients with advanced

HCC who received 1L SOR and any subsequent CPI.

Methods: The primary outcomes were overall survival (0S) and time on treatment (TOT).

Pre-treatment AFP and the lowest AFP within 3 months of treatment initiation were used to

calculate the percent change in AFP for each treatment. AFP response was defined as an

AFP reduction by =20% within 3months, and AFP progression was defined as an increase in

AFP by =20% within 3months. Patients with baseline AFP <20 ng/mL were considered not Correspondences to:
evaluable for AFP change. pichaet L
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patients (e.g., cirrhosis, hepatitis B),! response
following liver-directed therapies,3-5 patient selec-
tion for liver transplantation,b and risk estimation
of HCC recurrence following transplantation.”
The clinical findings that high AFP levels are
associated with more aggressive tumor biology
correlate with transcriptomic tumor profiling, as
poorly differentiated HCCs with activated cell
proliferation pathways or with immune exhaus-
tion tend to produce more AFP.%10

As the short half-life (5-7days) of AFP means
that serum AFP levels can reflect dynamic
changes in tumor burden during or after treat-
ment, there has been growing interest in utilizing
longitudinal changes in AFP as a surrogate end-
point for treatment outcomes. As radiographic
response assessment can be challenging in HCC
due to difficulty with tumor measurement (e.g.,
infiltrative spread, sequelae of prior liver-directed
treatments), a serum biomarker of treatment
response or disease progression would address a
clear unmet clinical need. AFP response has been
associated with improved survival in patients
treated with sorafenib (SOR),!! in patients receiv-
ing cabozantinib  therapy through the
CELESTIAL study,!? in patients receiving ramu-
cirumab therapy through the REACH trial,!3 in
patients receiving atezolizumab/bevacizumab
therapy through the IMBRAVE150 trial,!* and in
patients receiving first-line nivolumab.!5 A retro-
spective, real-world analysis of over 500 HCC
patients showed the association between AFP
response and improved outcomes on first-line
tyrosine kinase inhibitor therapy but did not
include outcomes on later lines of therapy includ-
ing patients treated with immune checkpoint
inhibitors (CPI).1¢ To build upon these data and
expand the context of AFP response as a bio-
marker in HCC systemic therapy, particularly
across multiple types and lines of treatment, we
conducted this multicenter, real-world analysis of
early longitudinal changes in AFP for association
with overall survival (OS) and time on treatment
(TOT) in patients who received first-line
sorafenib (1L SOR) treatment and any subse-
quent immune CPI therapy.

Methods

Patients and study design

This is a multicenter, retrospective cohort study of
patients with advanced HCC who received 1L
SOR and any subsequent CPI at the University of

California San Francisco Helen Diller Family
Comprehensive Cancer Center, the Mass General
Cancer Center, and the Fred Hutchinson/
University of Washington Cancer Consortium with
1L SOR initiation between March 2008 and July
2017. Patients were included if they received a radi-
ographic or pathologic diagnosis of HCC, were
treated with 1L SOR or SOR-based combination,
and had a pre-treatment and at least one post-treat-
ment AFP value available. Given the retrospective
nature of the study, there were no pre-specified
treatment criteria for patients who received later-
line CPI therapy, as management was up to the dis-
cretion of the treating oncologist and standard
institutional practice at that time. Patients with
mixed HCC-cholangiocarcinoma were excluded.
All patients were enrolled in a registry approved by
their site’s Institutional Review Board with consent
for longitudinal follow-up of cancer outcomes. The
reporting of this study conforms to the Strengthening
the Reporting of Observational Studies in
Epidemiology statement for observational cohort
studies (Supplemental File).!?

Outcomes and covariates

The primary outcomes were OS and TOT. OS
was assessed using the start date of the first SOR
treatment. TOT was defined as days from the date
of the first treatment dose to the date of the first
missed dose after a decision was made to discon-
tinue treatment to account for the long half-life of
CPI. Baseline demographic data and clinical
parameters were collected at the time of treatment
initiation, including Child-Pugh class, Barcelona
Clinic Liver Cancer stage, and hepatitis B and C
infection status. Baseline AFP was recorded and
defined as the AFP at the first dose of 1L SOR or
at the start of any subsequent CPI (£30days).

Patients were grouped for analyses by AFP
changes within 3 months of the start of treatment.
AFP levels on treatment were extracted at 1, 2,
and 3 months after the first dose of 1L. SOR or
any subsequent CPI (*30days) when available.
Pre-treatment AFP and the lowest AFP within
3 months of the first treatment were used to cal-
culate the percent change in AFP. All patients
included in the AFP change analyses had at least
one post-treatment AFP measured; patients who
died or discontinued treatment before the
3-month timepoint were not excluded from the
analyses. AFP response was defined as a =20%
decrease in AFP from baseline for comparability
with prior studies employing this cut-point,!1:18-21
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whereas AFP progression was defined as a =20%
increase in AFP from baseline.!?18:22 A cutoff of
=50%1222-25 (decrease and increase from base-
line for response and progression, respectively)
was examined for additional sensitivity analyses.
By definition, AFP change in patients with AFP
<20ng/mL was not evaluable as AFP changes in
patients with a “low” pre-treatment AFP may not
be clinically meaningful. The cutoff of 20 ng/mL
has been utilized in other studies investigating
longitudinal AFP changes.!!-14 For analyses, AFP
change was categorized as progression/no pro-
gression/unevaluable or response/no response/
unevaluable. Based on the prespecified AFP
change cutoffs, patients with AFP response (who
by definition did not have AFP progression) were
included in the “no progression” group for the
former analyses, and those with AFP progression
(who by definition did not have AFP response)
were included in the “no response” group for the
latter analyses. Separately, patients were then
stratified by baseline AFP level to analyze the pri-
mary outcomes. Based on existing evidence dem-
onstrating the association with HCC prognosis,
the following baseline AFP cutoffs were used for
analyses: <20, 20 to <200, 200 to <400, and
2400 ng/mL‘ll,12,26—28

Statistical analysis

Baseline patient demographics and covariates are
reported as medians and interquartile ranges for
continuous or discrete data and frequencies and
percentages for categorical data. Kaplan—Meier
log-rank tests and Cox proportional hazards regres-
sion methods with estimation of hazard ratios
(HR) and associated 95% confidence intervals
(CI) were used for analyses of survival. Patients
who were alive at the time of the last follow-up
were censored for analyses. Adherence to the Cox
proportional hazards assumption was assessed
based on a scaled Schoenfeld residual test. TOT
was log-transformed for analyses and non-para-
metric testing (Wilcoxon rank sum or Kruskal-
Wallis tests) was used to determine associations
with AFP group. All statistical tests were two-sided
and considered significant for p<<0.05. Statistical
analyses were performed using SAS version 9.4
(Cary, NC, USA) and R version 4.3 (R Foundation
for Statistical Computing, Vienna, Austria).

Results
A total of 176 patients who received 1L SOR and
who had baseline AFP levels and at least 1

post-treatment AFP level were identified between
the 3 study sites. Patient clinical parameters are
presented in Supplemental Table 1. Most patients
had viral hepatitis infection (66%) and Child-
Pugh class A liver disease (87%). Forty-six
patients (26%) received CPI therapy after SOR.
Fifty-one patients (29%) had baseline AFP levels
<20ng/mL and comprise the AFP change not
evaluable group. In all, 137 patients (78%) were
deceased by the end of the study follow-up (data
lock November 2018).

Association of changes in AFP with 0S and TOT
following 1L SOR therapy

Patient baseline characteristics including age,
viral versus non-viral etiology, Child-Pugh class,
and Barcelona Clinic Liver Cancer stage, are pre-
sented in Table 1 grouped by AFP response cat-
egory (AFP response, AFP non-response, and
not evaluable) and were broadly similar across the
three groups. Patients who experienced AFP
response had longer OS and longer TOT than
those who did not experience AFP response and
those whose AFP response was not evaluable
(OS: median 689 vs 320 vs 452days, log-rank
p<<0.001, Figure 1(a) and Table 2; TOT: median
5.2 vs 4.5 vs 4.9 log of days, p<<0.001, Table 3).
Furthermore, patients with AFP response had a
statistically significant reduced risk of death com-
pared with patients without an evaluable AFP
improvement (HR 0.44, 95% CI 0.29-0.68,
»<<0.001).

Clinical characteristics of patients by AFP pro-
gression (rise in AFP by =20%) status are pre-
sented in Table 4. Patients who had AFP
progression following SOR had shorter OS and
TOT than those who did not have AFP progres-
sion and those whose AFP response was not eval-
uable (OS: median 304 vs 557 vs 452days,
log-rank p=0.008, Figure 1(b) and Table 2;
TOT: median 4.5 vs 5.0 vs 4.8 log of days,
Kruskal-Wallis [KW] p=0.006, Table 3). Patients
with AFP progression also had a statistically sig-
nificant increased risk of death compared with
patients without AFP progression (HR 1.92, 95%
CI 1.25-2.95, p=0.003).

Association of changes in AFP with 0S and TOT
following CPI therapy after SOR

The most common CPI after 1. SOR was
nivolumab as monotherapy (32/46 (70%)),
followed by anti-programmed death-ligand 1
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Table 1. Clinical characteristics, grouped by AFP response (AFP reduction by =20%).
Characteristic Not evaluable AFP non-responder AFP responder p Value
(n=51) (n=66) (n=58)
Male 45(88.2) 59 (89.4) 50 (86.2) 0.860
Ethnicity 0.986
White 32 (62.7) 36 (54.5) 41 (70.7)
Asian 13 (25.5) 24 (36.4) 8(13.8)
Black 3(5.9) 6(9.1) 6(10.3)
Latinx 1(2.0) 0(0.0) 101.7)
American Indian or Alaska Native 2 (3.9) 0 (0.0) 2(3.4)
Viral status
Active/prior HBV infection 27 (52.9) 33 (50.0) 21 (36.2) 0.262
Active/prior HCV infection 25 (49.0) 32 (48.5) 26 (44.8) 0.769
Non-viral 17 (33.3) 19 (28.8) 22 (37.9) 0.369
Child-Pugh class 0.248
A 43(86.0) 55 (83.3) 54 (93.1)
B 7 (14.0) 11 (16.7) 4(6.9)
BCLC stage 0.370
A 1(2.0) 1(1.5) 2 (3.4)
B 8(15.7) 4(6.1) 4(6.9)
C 42 (82.4) 61(92.4) 52 (89.7)
Baseline AFP 6[4,13] 1084 [131, 9187] 29357 [99, 6237] <0.001
Best AFP change within 3months N/A +39.1% [+10.5%, -66.9% [-51.4%, <0.001
(using lowest available on- +110.1%] -85.2%]
treatment AFP value)
SOR monotherapy 25 (49.0) 29 (43.9) 33 (56.9) 0.352
Other drug 0.325
Chemotherapy 7(13.7) 11(16.7) 10(17.2)
Targeted therapy 17 (33.3) 16 (24.2) 23 (39.7)
SOR discontinued 50 (98.0] 64 (97.0) 56 (96.6) 0.892
Immunotherapy after SOR 14 (27.5) 15 (22.7) 17 (29.3) 0.690
Death 46 (90.2) 53 (80.3) 37 (63.8) 0.003

Data are median (IQR) or n (%).
AFP, alpha-fetoprotein; BCLC, Barcelona Clinic Liver Cancer; HBV, hepatitis B; HCV, hepatitis C; IQR, interquartile range; SOR, sorafenib.
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Figure 1. Kaplan-Meier curves for OS stratified by AFP response or progression. (a] 0S in SOR-treated
patients, stratified by AFP response =20%. (b) OS in SOR-treated patients, stratified by AFP progression
=20%. (c) 0S in CPI-treated patients, stratified by AFP response =20%. (d) OS in CPI-treated patients,

stratified by AFP progression =20%.

APE, alpha-fetoprotein; CPI, checkpoint inhibitor; 0S, overall survival; SOR, sorafenib.

antibody as monotherapy (7/46 (15%)), an anti-
CTLA4 antibody or combination (3/46 (7%)),
and other CPI agents/combinations (4/46 (8%)).
Forty-four patients (96%) had a new baseline
AFP collected 30 or fewer days before the first
CPI dose, and 13 patients (28%) had baseline
AFP levels <20ng/mL. Patients who experienced
AFP response after CPI therapy (29%) had longer
OS and longer TOT than those who did not
experience AFP response and those whose AFP
response was not evaluable (OS: median, not
reached vs 230 vs 286 days, log-rank p=0.008,
Figure 1(c) and Table 2; TOT: median 5.6 vs 3.9
vs 4.2 log of days, p=0.004; Table 3). Patients
with AFP response following CPI therapy also
had a statistically significant lower risk of death
compared with patients without an AFP response
following CPI therapy (HR 0.13, 95% CI 0.03—
0.60, p=0.009).

Patients who experienced AFP progression after
CPI therapy (26%) had shorter OS and shorter

TOT than those who did not experience AFP
progression and those whose AFP response was
not evaluable (OS: median 129 vs not reached vs
286 days, log-rank p=0.017, Figure 1(d) and
Table 2; TOT: median, 4.0 vs 5.6 vs 4.2 log of
days, p=0.013; Table 3). Patients with AFP pro-
gression also had a statistically significant
increased risk of death compared with patients
without AFP progression (HR 3.91, 95% CI
1.27-12.0, p=0.017).

Association of baseline AFP with 0S

OS did not differ by baseline AFP group (median
days, <20ng/ml.=452, 20 to <200ng/mL =463,
200 to <400ng/mL=349, =400ng/mL=430,
log-rank p=0.63; Supplemental Table 2). As
more than half of the patients had a baseline AFP
=400ng/mL prior to subsequent CPI therapy
(25/44), the AFP level was dichotomized as <400
versus =400ng/mL for analyses. Results showed
no association between the dichotomized baseline
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Table 2. Association between AFP changes with median 0S on SOR and CPL.

AFP category n Median 0S (days) p2(Cox) p2(Log-rank) n Median 0S (days) p2(Cox)  p2(Log-rank)
SOR SOR SOR SOR CPI CPI CPI CPI
Decrease
=20% 58 689 0.0002 <0.001 13 NR 0.009 0.008
<20% 66 320 16 230
NE 51 452 - 13 286 -
~50% 45 689 0.001 0.004 10 NR b 0.002
<50% 79 349 19 246
NE 51 452 - 13 286 -
Increase
=20% 42 304 0.003 0.008 " 129 0.017 0.025
<20% 82 557 18 NR
NE 51 452 - 13 286 -
=50% 29 312 0.006 0.0150 7 121 0.001 0.001
<50% 95 474 22 NR
NE 51 452 - 13 286 -

aCox-proportional hazards regression p value was used for pairwise comparisons, and log-rank p value was used for across-group comparisons.
bNo deaths occurred in patients with =50% decline so p value not calculated.
APE, alpha-fetoprotein; CPI, checkpoint inhibitor; NE, not evaluable (AFP <20 ng/mL at baseline); NR, not reached; 0S, overall survival; SOR,

sorafenib.

AFP and OS in patients treated with CPIs
(median, 463 (<400ng/mL) vs 286days
(=400ng/mL), log-rank p=0.11; Supplemental
Table 2).

Sensitivity analyses using higher cutoffs for

AFP response and progression

Next, AFP response was redefined as a =50%
decrease in AFP from baseline, and AFP progres-
sion was redefined as a =50% increase in AFP
from baseline as specified in the section
“Methods.” Forty-five patients experienced AFP
response following 1L SOR with this higher
threshold. These patients had longer OS and
longer TOT than those who did not experience
AFP response and those whose AFP response was
not evaluable (OS: median 689 vs 349 vs 452 days,
log-rank p=0.004, Table 2; TOT: median 5.3 vs
4.5vs 4.8 log of days, p < 0.001; Table 3). Patients
with an AFP response also had a statistically sig-
nificant reduced risk of death compared with

patients without an AFP response (HR 0.47, 95%
CI 0.30-0.74, p=0.001). Similarly, patients who
had AFP response following subsequent CPI
therapy had longer OS and longer TOT com-
pared to those without an AFP response follow-
ing CPI (OS: median not reached vs 246 vs
286 days, log-rank p=0.002; Table 2; TOT:
median 5.7 vs 4.0 vs 4.2 log of days, p<<0.001).

The 29 patients who experienced AFP progres-
sion (=50% increase) following 1. SOR had
shorter OS and shorter TOT than those who did
not experience AFP response and those whose
AFP response was not evaluable (OS: median
312 vs 474 vs 452 days, log-rank p=0.015, Table
2; TOT: median 4.5 vs 4.9 vs 4.8 log of days,
p»=0.02). Patients with AFP progression also had
a statistically significant increased risk of death
compared with those without AFP progression
(HR 1.96, 95% CI 1.22-3.14*, p=0.006).
Similarly, patients who had AFP progression fol-
lowing subsequent CPI therapy had shorter OS
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Table 3. Association between AFP changes with median log TOT on SOR and CPI.

AFP n Median pP 8 n Median pb £
category  SOR log of TOT*  (Wilcoxon) (Kruskal-Wallis)  CPI log of TOT2  (Wilcoxon) (Kruskal-
(n=175) SOR SOR SOR (n=41) CPI CPI Wallis)
CPI
Decrease
=20% 58 5.19 <0.001 <0.001 12 5.63 0.002 0.004
<20% 66 454 16 3.91
NE 51 4.78 - 13 4.22 -
=50% 45 5.27 <0.001 <0.001 9 5.73 <0.001 <0.001
<50% 79 4.53 19 4.04
NE 51 4.78 - 13 4.22 -
Increase
~20% 42 4.52 0.006 0.006 11 4.04 0.013 0.03
<20% 82 4.99 17 5.5
NE 51 4.78 - 13 4.22 -
=50% 29 4.51 0.02 0.02 7 4.04 0.015 0.03
<50% 95 4.89 21 5.52
NE 51 4.78 - 13 4.22 -

aTOT (in days) was log-transformed to normalize the distribution.
bKruskal-Wallis test was used for across-group comparisons.
cWilcoxon rank sum test was used for pairwise comparisons (excluding the non-evaluable patients).

APE, alpha-fetoprotein; CPI, checkpoint inhibitor; NE, not evaluable; SOR, sorafenib; TOT, time on treatment.

(median 121 vs not reached vs 286 days, log-rank
p»=0.001; Table 2) and shorter TOT (median 4.0
vs 5.5 vs 4.2 log of days, p=0.015) compared to
those without AFP progression and those whose
AFP progression was not evaluable, respectively.

Discussion

Using tumor markers as surrogate endpoints may
be uniquely valuable in HCC given the frequent
challenges with radiographic response assessment
in clinical practice due to non-measurable tumors.
We conducted this multicenter, retrospective
study of 176 HCC patients to assess the prognos-
tic relevance of early longitudinal changes in AFP
in patients who received 1L SOR and any subse-
quent CPI. Consistent with prior studies of AFP
response on anti-angiogenic therapies, we found
that AFP response was associated with signifi-
cantly longer OS and TOT in the overall

cohort.!%13 An important finding of this study was
that AFP response also was associated with longer
OS and TOT in the subgroup of patients who
received later-line CPI therapy following tyrosine
kinase treatment when compared to patients
without AFP response, regardless of the AFP cut-
off applied or the specific agent(s) received. This
finding reinforces the association between AFP
response and outcome observed in Imbravel5014
and has not been reported to date for other CPI-
based regimens,'® to our knowledge. Like the
results from the Imbravel50, CELESTIAL, and
REACHS-2 trials, AFP progression was associated
with significantly shorter OS and TOT in the
overall cohort and in the subgroup of patients
who subsequently received CPI therapy when
compared to patients without AFP progression,
again regardless of the AFP change -cutoff.
Baseline AFP level was not associated with either
OS or TOT in this cohort of patients with
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Table 4. Clinical characteristics, grouped by AFP progression (AFP increase by =20%).
Characteristic Not AFP AFP p Value
evaluable non-progression progression
(n=51) (n=82) (n=42)
Male 45 (88.2) 72 (87.8) 37(88.1) 0.997
Ethnicity
White 32(62.7) 57 (69.5) 20 (47.6)
Asian 13 (25.5) 14 (17.1) 18 (42.9)
Black 3(5.9) 81(9.8) 4(9.5)
Latinx 1(2.0] 101.2) 0(0.0)
American Indian or Alaska Native 2(3.9) 2(2.4) 0(0.0]
Viral status
Active/prior HBV infection 27 (52.9) 30 (36.6) 24 (57.1) 0.151
Active/prior HCV infection 25 (49.0) 41 (50.0) 17 (40.5) 0.537
Non-viral 17 (33.3) 29 (35.4) 12 (28.6) 0.463
Child-Pugh class 0.942
A 43(86.0) 72 (87.8) 37(88.1)
B 7 (14.0) 10 (12.2) 5(11.9)
BCLC stage 0.199
A 1(2.0) 3(3.7) 0 (0.0}
B 8(15.7) 4 (4.9) 4(9.5)
© 42 (82.4) 75 (91.5) 38 (%90.5)
Baseline AFP 6 [4,13] 694 [94, 7065] 988 [187, 10,667] <0.001
Best AFP change within 3months (using ~ N/A -48.1% [-13.8%, +90.2% [+44.1%, <0.001
lowest available on-treatment AFP -75.0%] +161.0%]
value)
SOR monotherapy 26 (51.0) 37 (45.1) 25 (59.5) 0.314
Other drug 0.594
Chemotherapy 7(13.7) 14.(17.1) 7(16.7)
Targeted therapy 17 (33.3) 30 (36.6) 9 (21.4)
SOR discontinued 50 (98.0) 79 (96.3) 41(97.6) 0.830
Immunotherapy after SOR 14 (27.5) 21 (25.6) 11 (26.2) 0.882
Death 46 (90.2) 55 (67.1) 35(83.3) 0.012

Data are median (IQR) or n (%).
APE, alpha-fetoprotein; CPI, checkpoint inhibitor; IQR, interquartile range; SOR, sorafenib; TOT, time on treatment.
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advanced stages of the disease, but there was
some suggestion those with baseline AFP
=400ng/mL carried a greater risk of death. Given
that dynamic changes in AFP, rather than pre-
treatment AFP levels, are associated with OS,
larger future studies of systemic therapy in HCC
can study this effect by including AFP as a time-
varying covariate in survival analyses to estimate
the effect of AFP changes on survival time.

Strengths of this study include the relatively large
sample of patients with HCC from multiple medi-
cal centers. In addition, the use of real-world data
may be more generalizable than clinical trial data
as utilized by the existing studies evaluating AFP
changes and outcomes following systemic therapy
(e.g., Imbravel50, CELESTIAL, and REACH-
2). This study also is unique in reporting data for
patients with two or more lines of systemic ther-
apy, demonstrating that AFP response is associ-
ated with CPI treatment outcomes beyond the
first-line context. By contrast, the retrospective
study design, although sufficient and appropriate
to address the research question, could be consid-
ered a limitation when compared with a rand-
omized clinical trial. As with many retrospective
medical record-based studies, there is the possibil-
ity of unmeasured confounding. However, given
the magnitude of the effect estimates and p-values,
any unknown confounding would have to be large
to alter the observed effects.

In addition, the retrospective nature of this project
required the use of non-uniform AFP testing
timepoints leading to our selection of the lowest
AFP value within the first 3 months of treatment
to assess AFP change. It is possible that some
patients experienced early AFP progression but
subsequently experienced response within
3 months (or vice versa) which would not be cap-
tured in our data. Furthermore, a subset of
patients died prior to reaching 3 months of treat-
ment, though all patients had at least one post-
treatment AFP value (e.g., at least an AFP
measured at the 1-month timepoint). While these
factors do not affect our overall conclusions, very
early changes in AFP should be interpreted cau-
tiously. Given the retrospective time frame, it is
not surprising that there were comparatively few
patients who received subsequent CPI therapy
after 1L SOR which limited our subgroup analy-
ses. Furthermore, treatment decisions were not
blinded to AFP values, and the treating oncolo-
gists could feasibly have been influenced by
changes in AFP in individual patients to

discontinue or switch therapy. However, despite
the lack of blinding to AFP and RECIST 1.1
measured progression-free survival, the concord-
ance between TOT and OS findings in this cohort
aligns with concordance between PFS and OS in
other, prospectively collected clinical trial datasets
with formal radiographic response assessment,
and reinforces the utility of TOT as a real-world
surrogate for PFS in this context.29-31 Finally,
although approximately 30% of the patients in our
study were not evaluable for AFP change due to
having a low baseline AFP (AFP <20ng/mL), we
were able to assess how these patients compared
with patients with high AFP levels and evaluable
AFP change. Using real-world data, we were able
to show that these “non-evaluable” patients had
intermediate outcomes (OS and TOT) when
compared to patients with AFP response and AFP
progression, which is consistent with what would
be expected in a group lacking the prognostic data
that would otherwise allow them to be stratified
into good or poor prognostic groups.

Conclusion

In summary, early changes in serum AFP were
strongly associated with survival and duration of
therapy in a cohort of patients with advanced
HCC who received 1L SOR and in the subset of
patients in this cohort who received later-line
CPI-based therapies. Monitoring longitudinal
AFP values may have clinical utility in the early
assessment of treatment benefits across lines of
therapy, particularly in patients who have radio-
graphically difficult-to-measure tumors due to
infiltrative spread or sequelae of prior liver-
directed therapies. These results warrant valida-
tion of AFP response and progression as early
predictors of treatment outcome in prospective
clinical trial cohorts and subsequent development
of AFP as a clinical tool in advanced HCC treat-
ment decision-making across the evolving con-
tinuum of systemic therapy options.
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