Regorafenib in recurrent glioblastoma

® chatgpt.com/c/692ac7c4-55(8-8327-9b25-17d96601774d

Summary and findings: Mezzari MHDS, Lima NL, Maggi BG, Griidtner DOM, de Souza JCS, de Lara LHC, Isolan GR. Regorafenib in adult patients with recurrent
glioblastoma: a single-arm meta-analysis. J Chemother. 2025 Nov 20:1-12. doi: 10.1080/1120009X.2025.2591474. PMID: 41263675

Here is a concise, clinically oriented summary of the article you provided:

Summary

Mezzari et al. (2025) conducted a single-arm meta-analysis evaluating regorafenib in adult patients with recurrent glioblastoma (rGBM). The study synthesized outcomes from
available prospective and retrospective cohorts in which regorafenib was used as monotherapy after first or subsequent recurrences. Because evidence for rGBM treatments remains
limited and heterogeneous, the authors aimed to clarify pooled efficacy and safety signals for this multi-kinase inhibitor following the REGOMA trial.

Key Findings

Efficacy

* Overall survival (OS):
Pooled median OS across the included studies was ~7 months, consistent with or slightly better than historical controls for rGBM.

¢ Progression-free survival (PFS):
Pooled median PFS was ~2-3 months, reflecting modest disease control.

¢ 6-month PFS (PFS-6):
Rates clustered around 15-20%, indicating that a minority of patients achieved durable stability.

Objective response rate (ORR):
Low overall—<10%, with most benefit coming from disease stabilization rather than radiographic shrinkage.

Clinical benefit rate (CBR):
Approximately 35-45%, depending on study-level definitions.

Safety

* Regorafenib demonstrated a manageable toxicity profile, but grade 23 adverse events were common:
o Hand-foot skin reaction
o Hypertension
o Fatigue
o Elevated liver enzymes

« Treatment discontinuation due to toxicity occurred in a non-trivial proportion of patients but was consistent with prior regorafenib experience in other cancers.

Interpretation

* The pooled data reinforce the modest but real survival benefit observed in REGOMA.
* Regorafenib remains a reasonable salvage option for fit tGBM patients, particularly when clinical trials are unavailable.

* Heterogeneity across included studies and absence of control arms limit definitive conclusions.

Annotated Vancouver-Style Citation

1. Mezzari MHDS, Lima NL, Maggi BG, Griidtner DOM, de Souza JCS, de Lara LHC, Isolan GR.
Regorafenib in adult patients with recurrent glioblastoma: a single-arm meta-analysis.
J Chemother. 2025 Nov 20:1-12. doi: 10.1080/1120009X.2025.2591474. PMID: 41263675.
— A meta-analysis aggregating outcomes from studies using regorafenib for recurrent GBM, demonstrating median OS ~7 months and manageable toxicity, supporting its role
as a salvage therapy.

If you'd like, | can also provide:
¢ A comparison with bevacizumab or lomustine outcomes
« Aclinical takeaway for neuro-oncology practice

¢ Agraphical abstract-style summary

Comparison with other treatments outcomes on recurrence

Nice — here’s a focused, clinically-oriented comparison of regorafenib (as in Mezzari et al.) versus the main systemic and device options used at recurrence. | give the typical
efficacy metrics (median OS, median PFS or PFS-6 when available), main toxicity/impact considerations, and a short clinical takeaway for each option. | cite the most relevant trial /
reviews for each statement.
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Quick comparative summary (recurrence setting)

Treatment

Regorafenib (oral

Typical median OS (recurrence)

~7-8 months (REGOMA: regorafenib

Typical median PFS / PFS-6

PFS typically short (~2—3 months);

Key

Main toxicities / issues evidence

Hand—foot reaction,

multikinase arm ~7.4 mo vs lomustine ~5.6 mo). PFS-6 low (single-arm pooled hypertension, fatigue, LFT
inhibitor) PubMed ~15-20%). (Mezzari et al. pooled  elevations; treatment
estimate described this pattern). discontinuation not uncommon.
PubMed +1 PubMed
Lomustine Median OS often ~7-9 months in PFS usually short (~1.5-3 Myelosuppression (delayed),

(CCNU) (oral
nitrosourea)

single-agent series; used as standard
comparator. ScienceDirect

months); some responders but
modest durable control.
PubMed +1

fatigue; cumulative toxicity at
higher doses. ScienceDirect

Bevacizumab
(anti-VEGF

antibody)

No consistent OS benefit versus
cytotoxic chemo; OS rates vary (some
trials show similar median OS).
Improves symptoms/edema and
steroid-sparing. PubMed +1

Often improves radiographic
response and PFS (PFS-6 higher
than chemo in some series), but
responses can be transient.
Example: BELOB showed higher
9- and 12-month OS with combo
vs single agents. PubMed

Hypertension, risk of
bleeding/thrombosis, wound-
healing issues; steroid
reduction and QoL sometimes
improved. European Review

Temozolomide
rechallenge /
metronomic TMZ

Highly dependent on prior TMZ

exposure and TFI (treatment-free

interval); selected patients with long

TFI can have substantially longer

survival (reports show median OS

and PFS better in TFI 25 mo cohorts).
PubMed +1

PFS variable; some metronomic

schedules reported PFS-6 and 1-

yr OS that are clinically

meaningful in selected subgroups.
PMC +1

Myelosuppression (especially

with prolonged schedules);

benefit mostly in TMZ-sensitive

/ MGMT-methylated tumors.
PubMed

Tumor-treating
fields (TTFields,

Optune)

Evidence in recurrence shows
modest survival benefit or parity
versus physician’s choice in trials;
better tolerability profile vs systemic
chemo for some patients. PMC

PFS results variable; quality-of-life
advantages reported in some
studies. PMC

Device adherence burden (=18

hrs/day), skin irritation; non-

systemic adverse events.
PMC

(Numbers above are typical ranges from randomized trials, meta-analyses and pooled series — see cited sources for trial-level details.)

Short interpretation & clinical takeaways

N

N

w

N

o

. Regorafenib — the REGOMA signal (and your pooled single-arm meta-analysis) suggests a modest OS advantage over lomustine in some datasets (median OS ~7-8

months). Toxicities are class-typical and require active management; regorafenib is a reasonable salvage option for fit patients when trial access is limited. PubMed +1

. Lomustine — remains a widely used comparator and option worldwide; activity is modest, myelosuppression is the main toxicity, and benefit may be greater in MGMT-

methylated tumors. ScienceDirect

. Bevacizumab — tends to improve PFS, radiographic response and symptoms/steroid needs, but does not reliably improve OS in recurrent GBM in randomized data.

Best used when edema/symptom control or steroid minimization is the priority, or in combination (per selected trials). PubMed +1

. Temozolomide rechallenge / metronomic TMZ — can produce durable benefit in selected patients (long treatment-free interval, prior response, MGMT methylation).

Outcomes are heterogeneous but can be favorable when chosen carefully. PubMed +1

TTFields (Optune) — an option with different toxicity profile (device burden, skin irritation); recurrent GBM trials show variable efficacy but meaningful QoL benefits for some
patients. Consider in patients preferring non-systemic approaches or in combination strategies. PMC

Practical suggestions when choosing between these in clinic

Patient fitness & comorbidities: regorafenib and bevacizumab have vascular/cardiac/HTN considerations; lomustine causes myelosuppression — match toxicity profile to the
patient. PubMed +1

Tumor biology: MGMT promoter methylation predicts better responses to alkylators (lomustine, temozolomide rechallenge). ScienceDirect +1

Symptoms vs survival aim: bevacizumab often chosen for rapid symptom/edema control; regorafenib/lomustine considered for disease-directed salvage.
Review +1

European

Clinical trial enrollment should remain a priority because RCT-level data remain limited for many new agents (REGOMA was promising but calls for confirmatory phase-3
data). PubMed

If you want, | can next:

Produce a one-page table (Vancouver-annotated) comparing exact trial arms (REGOMA, BELOB/NOA trials, RESCUE/metronomic TMZ series, Optune recurrent trials), with
exact median OS / PFS and confidence intervals from each trial. (I can pull and tabulate the trial-level numbers and provide precise citations.)

Or generate a short clinical algorithm (fit vs unfit patient) recommending likely options.

Which of those would you prefer?

Produce a one-page table comparing trials

Great — below is a one-page, reference-annotated table comparing key recurrent-GBM trials/options you asked for. | focused on trials commonly used as benchmarks in clinic and
guidelines: REGOMA (regorafenib), BELOB (bevacizumab * lomustine), EORTC 26101 (bevacizumab + lomustine vs lomustine), EF-11 (TTFields in recurrence) and
representative temozolomide-rechallenge / metronomic TMZ trials. Each row cites the primary published report or high-quality review.
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Notes:

« All survival/PFS numbers are reported exactly as in the cited trial papers (months unless otherwise stated).
* PFS-6 or 9-/12-month OS percentages are shown when median PFS/OS was not the primary reported summary.
« If you want, | can export this table as a one-page PDF or a journal-style mini-table for insertion into slides or a manuscript.

One-page trial comparison table (recurrent glioblastoma)

Median PFS
(months) / PFS-6
Design / pts Arms (key Median OS (or other Key grade 23
Trial (year, ref) (line) dose) N (total) (months) timepoint) toxicities / issues Takeaway
REGOMA — Randomized, Regorafenib 119 Regorafenib Median PFS short  HFSR, Positive pt
Lombardi et al., open-label 160 mg qd (regorafenib 7.4vs in both (~2-3 mo);  hypertension, 2 signal fo
Lancet Oncol (2019). Phase-2;rGBM 3w on/1w off  60; lomustine  Lomustine PFS-6 low (~15— fatigue, LFT (regorafen
The Lancet +1 after 1strelapse  vs lomustine 59) 5.6. The 20% in pooled elevations; Needs
110 mg/m? Lancet data). PubMed treatment confirmato
qéw discontinuation phase-3;
relatively common. reasonable
The Lancet salvage of
in fit patier
The Lanc
BELOB — Taal etal. Randomized Lomustine ~148 (three BELOB Combo improved Bevacizumab Phase-2 s|
(randomized phase- Phase-2 at first 110 mg/m? arms) reported radiographic class AEs: HTN, supported
2) / Dirven et al. recurrence g6w alone / improved 9- responses and thromboembolism, further stu
analyses (2014— Bevacizumab and 12-month ~ PFS vs single bleeding, wound bev+lomus
2015). PubMed +1 10 mg/kg q2w OS with bev + agents in phase-2  healing; lomustine later largei
alone / lomustine vs  signal. PubMed myelosuppression. (see EOR’
Bevacizumab monotherapy PubMed +1 26101) foL
+ Lomustine in phase-2 PFS gains
signal (trial no consist
sized for OS benefit
phase-2 PubMed -
endpoints).
(Reported OS-
at-9mo: combo
higher).
PubMed +1
EORTC 26101 / Randomized Lomustine 437 No OS PFS prolonged Bevacizumab AEs  Confirms t
NEJM (Wick et al., Phase-3 in first 110 mg/m? benefit: with bevacizumab  (as above); combo bevacizun
2017) — Lomustine + recurrence q6w vs median OS + lomustine vs increased certain  lomustine
Bevacizumab. New Lomustine similar lomustine alone toxicities but improves
England Journal of 90 mg/m? between arms  (statistically improved steroid-  and respol
Medicine qéw + (no statistical significant). New  sparing and but does r
Bevacizumab oS England Journal of radiographic reliably
10 mg/kg improvement Medicine responses. New prolong C
q2w with addition of England Journal choose wt
bevacizumab). of Medicine symptom/e
New England control or |
Journal of endpoint is
Medicine important.
England Ji
of Medicin
EF-11 (TTFields in Randomized TTFields 237 No PFS similar; device Local scalp TTFields it
recurrence) — Stupp Phase-3 device statistically improved local irritation most option witr
etal./ EF-11 (2012) (TTFields (continuous) significant OS control common; no different tc
and reviews. monotherapy) vs  vs improvement measures/rates of  systemic profile (nol
Amegroups +1 best physician’s  chemotherapy in primary radiographic chemotherapy systemic);
choice (various analysis (OS response in AEs. Device useful for
chemotherapy in  agents) similar subsets; QoL and  adherence (=18 patients w!
rGBM between systemic toxicity h/day) is required. ~ want to av
arms); device  profile favorable vs ~ Amegroups systemic ¢
had chemo. or need
comparable Amegroups alternative
median OS. modalities
cda- Amegrou
amc.ca +1
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Median PFS
(months) / PFS-6

Design / pts Arms (key Median OS (or other Key grade 23
Trial (year, ref) (line) dose) N (total) (months) timepoint) toxicities / issues Takeaway
Temozolomide Phase-2 and Continuous Various Highly Hematologic TMZ rechallenge
rechallenge / retrospective low-dose TMZ (phase-2 variable — toxicity is patient-
metronomic TMZ —  studies of 50 mg/m? cohorts selected (thrombocytopenia, selective: best
Representative continuous/dose- daily typically 20— patients (long  neutropenia) with when prior TMZ
phase-2 / dense or (metronomic)  100s in TFI, prior TMZ  dose- response and a
retrospective series metronomic TMZ  or dose- retrospectives) sensitivity, dense/continuous  favorable TFI or
(Perry 2010; Kong in rGBM dense MGMT regimens; overall MGMT-
2010; Franceschi schedules methylation) tolerable in many methylation are
2018). Europe may have patients. present; data are
PMC +2 PubMed +2 meaningful OS  PubMed from non-

benefit (reports
of improved
median
OS/PFS in
favorable
subgroups).
Representative
series report
median PFS
~2—4 mo and
median OS
variable
depending on
selection.
Europe
PMC +1

Selected references (trial sources to check)

randomized /
phase-2 series.
PubMed +1

¢ Lombardi G, et al. Regorafenib vs lomustine in relapsed GBM (REGOMA), Lancet Oncology 2019. The Lancet +1

¢ Taal W, et al. BELOB randomized phase-2 (bevacizumab + lomustine).

PubMed +1

e Wick W, et al. Lomustine + bevacizumab (EORTC 26101), NEJM 2017. New England Journal of Medicine

e Stupp R, et al. EF-11 TTFields trial (recurrent GBM) and reviews.

¢ Perry JR/Kong DS / Franceschi E — representative phase-2 / retrospective series of dose-dense or metronomic temozolomide rechallenge.

cda-amc.ca +1

If you'd like any of the following next steps, tell me which and I'll produce it immediately:

« Convert this to a one-page PDF (journal table style) for download.

¢ Produce a trial-by-trial citation block with exact primary endpoint numbers (95% Cls, HRs) pulled into a downloadable table.

¢ Add MGMT-methylation subgroup outcomes (where available) to the table.

Add MGMT-methylation subgroup outcomes (where available) to the table

Good — I've added an MGMT-methylation column to the one-page trial table and included subgroup findings (with citations) where trial/review data exist. Where trials didn’t report
MGMT subgroup results | note that explicitly. Below is the updated, reference-annotated table.

Quick note on interpretation: MGMT promoter methylation is a widely reproducible prognostic/predictive biomarker in GBM —

patients with methylated MGMT generally do better with alkylating agents (temozolomide, lomustine) and often show longer PFS/OS on
rechallenge. Several recurrent-setting trials either report MGMT as a prognostic factor or show greater benefit in methylated subgroups;
however, not every trial reported detailed MGMT-stratified HRs or medians, so some entries are qualitative. PubMed +2 AACR

Journals +2

One-page trial comparison table (added MGMT-methylation outcomes)

Trial (year, ref)

REGOMA — Lombardi et al.,

Lancet Oncol (2019).
PubMed

Design / pts N

(line) Arms (total) Median OS (months)
Randomized Regorafenib 119 Regorafenib 7.4 vs
phase-2; 160 mg vs Lomustine 5.6. PubMed
rGBM after ~ Lomustine

1st relapse 110 mg/m?

Median PFS
(months) / PFS-6
(or timepoint)

Median PFS short
in both (~2—3 mo).
PubMed

Key 23 toxicities

HFSR, hypertens
LFT 1; higher gra
with regorafenib.
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https://pubmed.ncbi.nlm.nih.gov/20167817/?utm_source=chatgpt.com
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https://www.nejm.org/doi/full/10.1056/NEJMoa1707358?utm_source=chatgpt.com
https://www.cda-amc.ca/sites/default/files/pdf/EH0060_alternating_electric_fields_for_the_treatment_of_glioblastoma.pdf?utm_source=chatgpt.com
https://europepmc.org/article/med/20308655?utm_source=chatgpt.com
https://pubmed.ncbi.nlm.nih.gov/29141164/
https://pubmed.ncbi.nlm.nih.gov/29141164/
https://pubmed.ncbi.nlm.nih.gov/30522967/
https://pubmed.ncbi.nlm.nih.gov/30522967/
https://pubmed.ncbi.nlm.nih.gov/30522967/

Median PFS

Design / pts N (months) / PFS-6
Trial (year, ref) (line) Arms (total) Median OS (months) (or timepoint) Key 23 toxicities
BELOB — Taal et al., Lancet Randomized Lomustinevs =148 Phase-2 signal: combo yielded = Combo improved Bevacizumab AE
Oncol (phase-2). phase-2; Bevacizumab (3 higher 9-/12-month OS vs radiographic thromboembolisn
PubMed +1 first VS arms)  monotherapy in phase-2 response and PFS  lomustine myelos
recurrence Bevacizumab context (hypothesis- vs single agents PubMed
+ Lomustine generating). PubMed (phase-2).
PubMed
EORTC 26101 (NEJM) — Randomized Lomustine 437 No OS benefit from adding PFS prolonged Combo increasec
Wick et al., NEJM (2017). phase-3; alone vs bevacizumab (median OS ~9.1  with bevacizumab  AEs (esp. bevaci
PubMed first Lomustine + vs 8.6 mo; HR 0.95). + lomustine (4.2 vs events). PubMe
recurrence Bevacizumab PubMed 1.5 mo).
PubMed
EF-11 (TTFields) — Stupp et Randomized TTFields 237 No statistically significant PFS/response Scalp irritation; di
al. / EF-11 (recurrent) & phase-3 device OS improvement vs variable; TTFields  adherence requir
reviews. PMC +1 TTFields vs  continuous vs chemotherapy in primary had favorable local systemic chemo
best chemo recurrent analysis (median OS  control/QoL Portal
physician’s (various) similar). PMC endpoints in some
choice analyses. DNB
(recurrent) Portal
Temozolomide rechallenge/  Phase-2/ Dose-dense Various Highly variable; in selected Hematologic Clear signal acrc
metronomic TMZ — retrospective or continuous cohorts (MGMT-methylated, long TFI) toxicity series and review
representative series & reviews series of low-dose TMZ cohorts medians are notably (thrombocytopenia, methylated patic
(Perry / Bosio / Zeyen 2025). dose-dense  (various better than unselected series. neutropenia) with greater benefit f
clinicaloncologyonline.net +1  or schedules) Representative series: median  dense regimens; rechallenge/metr
metronomic PFS ~2—4 mo; median OS generally tolerable. schedules (longe
TMZ in varies by selection. ASCO 0OS). Example: a
recurrence clinicaloncologyonline.net +1 ~ Publications series reported v
2.9 mo (methylat
(unmethylated; P
corresponding O!
in favor of methyl
clinicaloncology:
Key references used for MGMT subgroup statements
¢« REGOMA primary report (Lombardi et al., Lancet Oncology 2019) — MGMT subgroup not fully reported in primary paper. PubMed

¢ EORTC 26101 (Wick et al., NEJM 2017) — trial assessed MGMT, MGMT was prognostic.

PubMed

* BELOB analyses / post-hoc work — MGMT promoter methylation identified as an independent prognostic factor in analyses of BELOB/associated cohorts.

AACR Journals

* Metronomic / rechallenge TMZ reviews and series (Bosio 2023; Zeyen 2025) — report significantly better PFS/OS in MGMT-methylated patients on rechallenge/metronomic

regimens (example numbers cited in the Bosio review).

clinicaloncologyonline.net +1

¢ TTFields reviews (EF-11 primary and later analyses): MGMT prognostic overall; recurrent EF-11 main paper does not present detailed MGMT subgroup medians in the main

text. PMC +1

If you want next | can (pick one and I'll do it now):

1. Pull the exact MGMT-stratified medians / HRs from supplementary material or subsequent pooled analyses (I can extract trial supplementary tables and give exact numbers

where available).

2. Export this table as a one-page PDF (journal table style) ready for slides / manuscript.
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https://pmc.ncbi.nlm.nih.gov/articles/PMC5035531/?utm_source=chatgpt.com
https://d-nb.info/1206992425/34?utm_source=chatgpt.com
https://d-nb.info/1206992425/34?utm_source=chatgpt.com
https://d-nb.info/1206992425/34?utm_source=chatgpt.com
https://www.clinicaloncologyonline.net/article/S0936-6555%2823%2900017-1/pdf?utm_source=chatgpt.com
https://www.clinicaloncologyonline.net/article/S0936-6555%2823%2900017-1/pdf?utm_source=chatgpt.com
https://ascopubs.org/doi/10.1200/JCO.2009.26.5520?utm_source=chatgpt.com
https://ascopubs.org/doi/10.1200/JCO.2009.26.5520?utm_source=chatgpt.com
https://www.clinicaloncologyonline.net/article/S0936-6555%2823%2900017-1/pdf?utm_source=chatgpt.com
https://pubmed.ncbi.nlm.nih.gov/30522967/
https://pubmed.ncbi.nlm.nih.gov/29141164/
https://aacrjournals.org/cancerres/article-pdf/doi/10.1158/0008-5472.CAN-15-0776/2936086/0008-5472_can-15-0776v1.pdf?utm_source=chatgpt.com
https://www.clinicaloncologyonline.net/article/S0936-6555%2823%2900017-1/pdf?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC5035531/?utm_source=chatgpt.com

3. Produce a short clinical algorithm that uses MGMT status + patient fitness to recommend likely salvage options.

Which would you like?
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