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We are optimistic about Professor Shukui Qin and colleagues’
electrifying results regarding the efficacy and safety of
donafenib (a modified form of sorafenib) over sorafenib in
treating advanced hepatocellular carcinoma (aHCC) (1).
Following the landmark sorafenib trial in 2008 (2), the present
ZGDH3 trial is the first and only first-line head-to-head
phase 2-3 trial to demonstrate that monotherapy is superior
to sorafenib in terms of overall survival (OS) for aHCC.
For the ZGDH3 trial, Qin et 4/. randomly assigned 668
eligible patients to receive 200 mg of donafenib or 400 mg of
sorafenib, orally, twice daily, with open-label administration
[donafenib (n=334), sorafenib (n=334)]. The primary endpoint
was OS and secondary endpoints included progression-free
survival (PFS), time to progression, objective response rate
(ORR), disease control rate (DCR), survival rates at 6, 9, 12,
and 18 months, and safety.

In the full analysis set [FAS, donafenib (n=328)
and sorafenib (n=331)], donafenib showed not only
noninferiority, but also superiority, over sorafenib for
median OS [12.1 vs. 10.3 months; hazard ratio (HR), 0.831;
95% confidence interval (CI), 0.699 to 0.988; P=0.0245].
This was because the upper limit of the 95% CI for HR was
<1.08 (for non-inferiority) and <1.00 (for superiority) (1).
The donafenib arm had less drug-related grade >3 adverse
events than the sorafenib arm [125 (38%) vs. 165 (50%);
P=0.0018]. Compared with patients receiving sorafenib,
the advantages of PFS (3.7 vs. 3.6 months; P=0.0570),
ORR (4.6% vs. 2.7%; P=0.2448) and DCR (30.8% uvs.
28.7%; P=0.5532) in patients receiving donafenib were
slim and statistically insignificant. These data provide some
conclusions, while also raising several concerns.
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Even though OS improved in the donafenib arm, the
PFS, ORR and DCR were akin to those in the sorafenib
arm. With their modest clinical benefits, issues regarding
the strict control of cost-effectiveness and selection
of potential specific populations who may respond to
donafenib treatment merit further inquiry. For instance,
combined use of atezolizumab (anti-PD-L1 antibody) and
bevacizumab (anti-VEGF antibody) (“T+A”) improved
OS and PFS compared with sorafenib alone among
aHCC patients without prior systematic therapy (3). This
treatment has also been endorsed as the standard of care
in first-line aHCC therapy (4). However, Zhang et a/. have
concluded that “T+A” is not cost-effective, with an ICER
(incremental cost-effectiveness ratio) of $322,500 per QALY
(quality-adjusted life year) compared with sorafenib (5).
Furthermore, to optimize donafenib’s therapeutic efficacy,
we have to hunt for and validate biomarkers to screen
individuals who would be likely to respond. Despite gloomy
results from biomarker-driven targeted therapy, the high-
throughput sequencing, and the precision medicine that it
underpins, continue to push forward the implementation of
novel clinical trials (6).

Researchers have acknowledged quality of life (QoL) as
an indispensable indicator for decision-making in the battle
against HCC, especially over the long term (7,8). We think
that evaluating patients’” QoL would provide more insight
into donafenib since a long-term follow-up may be a leading
contributor to the OS improvement donafenib caused. The
Kaplan-Meier curve in figure 2A supports this conclusion.
The trajectories of the two curves continue to intertwine
until they diverge at about 15 months, and the degree
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of deviation (i.e., the distance between the two curves)
does not change with time. Moreover, as indicated in the
stratified analysis, the difference in survival rates between
the two groups was statistically significant at neither 6, 9,
nor 12 months, and it was not until 18 months that the
donafenib arm showed a statistically superior survival rate.
Moreover, we obtained the follow-up time data for the
previous phase 3 trials regarding first-line aHCC therapies
by extracting it from the original context and computing the
survival data using the reverse Kaplan-Meier method via the
‘IPDfromKM’ package (9). We found that the ZGDH3 trial
had a long follow-up (Zable 1).
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In addition, the integration of this improved
systemic treatment modality into a broad arsenal of
locoregional therapeutic techniques such as transarterial
chemoembolization may demonstrate synergistic effects
that inhibit both angiogenic factors and tumor growth (10).
Finally, given that most of the patients enrolled in FAS
(97.4%) were Child-Pugh class A, an investigation of
targeted strategies in patients with aHCC who have less
compensated liver function is warranted. This is because
in clinical practice, most HCC patients are already at an
advanced stage when diagnosed, with an elevated probability
of liver abnormality.

Table 1 Phase III trials of first-line therapies for advanced hepatocellular carcinoma

Overall survival

Trial Publication Arms Median follow-up time
Median HR (95% ClI) P value

SHARP N Engl J Med 2008 Sorafenib 10.7 0.69 (0.55-0.87) <0.001 10.8"
Placebo 7.9

Asian-Pacific Lancet Oncol 2009 Sorafenib 6.5 0.68 (0.50-0.93) 0.014 13.17
Placebo 4.2

EACH J Clin Oncol 2013 Folfox4 6.4 0.80 (0.63-1.02) 0.070 18.1"
Doxorubicin 4.97

BRISK-FL J Clin Oncol 2013 Brivanib 9.5 1.07 (0.94-1.23) 0.312 18.9"
Sorafenib 9.9

SUN1170 J Clin Oncol 2013 Sunitinib 7.9 1.30 (1.13-1.50) 0.001 7.4
Sorafenib 10.2

LIGHT J Clin Oncol 2015 Linifanib 9.1 1.05 (0.90-1.22) >0.05 14.8'
Sorafenib 9.8

SEARCH J Clin Oncol 2015 Sorafenib + erlotinib 9.5 0.93 (0.78-1.11) 0.408 19.6"
Sorafenib 8.5

SARAH Lancet Oncol 2017 Yttrium-90 8.0 1.15(0.94-1.41) 0.180 27.9%
Sorafenib 9.9

REFLECT Lancet 2018 Lenvatinib 13.6 0.92 (0.79-1.06) >0.05 27.7*
Sorafenib 12.3

SIRveNIB J Clin Oncol 2018 Yttrium-90 8.8 1.12 (0.90-1.40) 0.360 34.9%
Sorafenib 10.0

SILIUS Lancet Gastroenterol Sorafenib + HAIC 11.8 1.01 (0.74-1.37) 0.955 31.5
Hepatol 2018 Sorafenib 15

Table 1 (continued)
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Overall survival

Trial Publication Arms Median follow-up time
Median HR (95% Cl) P value

CheckMate 459 Ann Oncol 2019 Nivolumab 16.4 0.85 (0.72-1.02) 0.075 29.7"
Sorafenib 14.7

CALGB 80802 JAMA Oncol 2019 Sorafenib + doxorubicin 9.3 1.05 (0.83-1.31) 0.680 36.1*
Sorafenib 9.4

SORAMIC J Hepatol 2019 Sorafenib + SIRT 121 1.01 (0.81-1.25) 0.953 9.4
Sorafenib 11.4

IMbrave150 N Engl Jd Med 2020  Atezolizumab + Bevaci- NE 0.58 (0.42-0.79) <0.001 8.6*

zumab

Sorafenib 13.2

ZGDH3 J Clin Oncol 2021 Donafenib 121 0.83 (0.70-0.99) 0.025 27.9"
Sorafenib 10.3

', obtained by calculating survival data using the reverse Kaplan-Meier method; *, obtained from the source text. HAIC, hepatic arterial
infusion chemotherapy; SIRT, selective internal radiation therapy; NE, not evaluable; HR, hazard ratio; Cl, confidence interval.
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