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Background    During the coronavirus disease 2019 (COVID-19) pandemic, there was a shortage of 
medical resources and the need for proper treatment guidelines for brain tumor patients became more 
pressing. Thus, the Korean Society for Neuro-Oncology (KSNO), a multidisciplinary academic society, 
has undertaken efforts to develop a guideline that is tailored to the domestic situation and that can be 
used in similar crisis situations in the future. As part II of the guideline, this consensus survey is to sug-
gest management options in specific clinical scenarios during the crisis period.

Methods    The KSNO Guideline Working Group consisted of 22 multidisciplinary experts on 
neuro-oncology in Korea. In order to confirm a consensus reached by the experts, opinions on 5 spe-
cific clinical scenarios about the management of brain tumor patients during the crisis period were de-
vised and asked. To build-up the consensus process, Delphi method was employed.

Results    The summary of the final consensus from each scenario are as follows. For patients 
with newly diagnosed astrocytoma with isocitrate dehydrogenase (IDH)-mutant and oligodendroglioma 
with IDH-mutant/1p19q codeleted, observation was preferred for patients with low-risk, World Health 
Organization (WHO) grade 2, and Karnofsky Performance Scale (KPS) ≥60, while adjuvant radiotherapy 
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INTRODUCTION

The coronavirus disease (COVID-19) pandemic, which be-
gan at the end of 2019, has become a prolonged global event 
with no prior precedent. The healthcare system faced numer-
ous crises that threatened to overload existing medical sys-
tems, leading to a sudden increase in demand for COVID-19 
treatments, a shortage of medical resources, and a temporary 
disruption in the provision of care for patients with other ill-
nesses. Brain tumor patients were not exempt from these dif-
ficulties, and healthcare professionals struggled to provide 
adequate management under these resource-constrained con-
ditions. However, providing effective management for patients 
in a crisis without proper guidelines can be difficult.

In response to this, the Korean Society for Neuro-Oncology 
(KSNO), a multidisciplinary academic society, has developed 
specialized clinical guidelines for brain tumor patient care dur-
ing a crisis. As part II of the guideline, this consensus survey 
was conducted to provide appropriate management options 
in specific clinical situations during the crisis period. The crisis 
period is defined as a situation in which medical resources for 
the management of brain tumor patients are restricted because 
of various causes, such as natural disasters, infectious diseases, 
and wars, making it impossible to proceed with management 
as usual. This survey addresses the following five types of brain 
tumors: newly diagnosed astrocytoma with isocitrate dehy-
drogenase (IDH)-mutant type, newly diagnosed oligodendro-
glioma with both IDH-mutant and 1p19q co-deletion, newly 
diagnosed glioblastoma, newly developed symptomatic brain 
metastases, and newly diagnosed atypical meningioma.

METHODS

The details of the survey design, outline, and implementa-
tion are described in the previous article of the series in this 

issue. In the current consensus survey, we investigated appro-
priate management options in five specific clinical scenarios 
during the crisis period. Scenario 1 was designed to evaluate 
the appropriate management option considering Karnofsky 
Performance Scale (KPS) and risk in the newly diagnosed 
astrocytoma with IDH-mutant type during the crisis period. 
Scenario 2 was a survey about the appropriate treatment strat-
egy considering KPS and risk in the newly diagnosed oligo-
dendroglioma with both IDH-mutant and 1p19q co-deletion 
during the crisis period. Scenario 3 aimed to investigate appro-
priate adjuvant treatment and radiotherapy schedules consid-
ering age, KPS, the extent of resection, and methylation status 
of the O6-methylguanine-DNA methyltransferase (MGMT) 
promoter in the newly diagnosed glioblastoma during the cri-
sis period. Scenario 4 aimed to select an appropriate radiother-
apy strategy considering KPS and the number of brain metas-
tases in newly developed symptomatic brain metastases during 
the crisis period. Lastly, Scenario 5 concerned appropriate ad-
juvant management and radiotherapy schedule in the newly 
diagnosed atypical meningioma during the crisis period. All 
questionnaires regarding the five clinical scenarios are pre-
sented in the Supplementary Material (in the online-only 
Data Supplement).

RESULTS

Newly diagnosed astrocytoma, IDH-mutant
For patients with World Health Organization (WHO) grade 

2, KPS ≥60, and low risk, the majority of responses (85.7%) 
favored observation. For patients with WHO grade 2, KPS 
≥60, and high risk, radiotherapy alone was the preferred treat-
ment for 81% of responses, while radiotherapy with adjuvant 
PCV (procarbazine, lomustine, and vincristine) or radiother-
apy with concurrent and adjuvant temozolomide (TMZ) each 
were preferred by 4.8%. For patients with WHO grade 3 or 4 
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alone was preferred for patients with high-risk, WHO grade 2, and KPS ≥60. For newly diagnosed pa-
tients with glioblastoma, the most preferred adjuvant treatment strategy after surgery was radiotherapy 
plus temozolomide except for patients aged ≥70 years with KPS of 60 and unmethylated MGMT pro-
moters. In patients with symptomatic brain metastasis, the preferred treatment differed according to 
the number of brain metastasis and performance status. For patients with newly diagnosed atypical 
meningioma, adjuvant radiation was deferred in patients with older age, poor performance status, 
complete resection, or low mitotic count. 

Conclusion    It is imperative that proper medical care for brain tumor patients be sustained and 
provided, even during the crisis period. The findings of this consensus survey will be a useful reference 
in determining appropriate treatment options for brain tumor patients in the specific clinical scenarios 
covered by the survey during the future crisis.

Keywords  Korean Society for Neuro-Oncology; Crisis; Astrocytoma; Oligodendroglioma; 
Glioblastoma; Brain metastases; Meningioma; Guideline.
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and KPS ≥60, radiotherapy with concurrent and adjuvant TMZ 
was the most favored treatment, with 42.9% of responses. Ra-
diotherapy with adjuvant TMZ was the second most favored 
with 38.1% of responses, followed by radiotherapy with adju-
vant PCV with 14.3% of responses. For patients with KPS <60 
regardless of WHO grade, best supportive care alone was fa-
vored by 66.7% of responses. Table 1 shows the summary of 
responses regarding treatment for patients newly diagnosed 
with astrocytoma, IDH-mutant during the crisis period.

Newly diagnosed oligodendroglioma, IDH-mutant 
and 1p19q codeleted

For patients with WHO grade 2 and KPS ≥60, the majority 
(90.5%) chose observation as the best treatment strategy in low-
risk cases, while radiotherapy was selected by 9.5%. In high-risk 
cases, the majority (57.1%) chose radiotherapy alone, while 
23.8% chose radiotherapy with adjuvant PCV, 4.8% chose ra-
diotherapy with concurrent and adjuvant TMZ, and only 14.3% 
chose observation. For patients with WHO grade 3 and KPS 
≥60, the majority (81%) chose radiotherapy with neoadjuvant 
or adjuvant PCV, 9.5% chose radiotherapy with adjuvant TMZ, 

4.8% chose radiotherapy with concurrent and adjuvant TMZ, 
and only 4.8% chose observation. For patients with KPS <60 
regardless of WHO grade, the majority (71.4%) chose best sup-
portive care alone, 14.3% chose radiotherapy alone, 4.8% chose 
radiotherapy with concurrent TMZ, 4.8% chose radiotherapy 
with adjuvant TMZ, and only 4.8% chose TMZ alone. The sum-
mary of responses regarding treatment for patients newly diag-
nosed with oligodendroglioma and IDH-mutant 1p19q code-
leted is presented in Table 2.

Newly diagnosed glioblastoma
Sixteen potential clinical scenarios of newly diagnosed glio-

blastoma based on age (64 vs. 76 years), KPS (90 vs. 60 points), 
extent of resection (gross total resection vs. partial resection), 
and methylation status of the MGMT promoter (methylated 
vs. unmethylated) were created. Expert panels were required 
to answer the most appropriate adjuvant treatment combina-
tion (best supportive care, radiotherapy alone, radiotherapy 
plus TMZ, or TMZ alone) and radiotherapy dose-fraction-
ation (60 Gy in 30 fractions, 40 Gy in 15 fractions, 34 Gy in 10 
fractions, or 25 Gy in 5 fractions) during the crisis period with 

Table 1. Summary of responses regarding treatment for patients 
newly diagnosed with astrocytoma, IDH-mutant during the crisis 
period

Question: which treatment strategy is best 
in the following situations?

Response 
n (%)

(A) WHO grade 2, KPS ≥60, and low risk*
Observation 18 (85.7)
Radiotherapy 3 (14.3)

(B) WHO grade 2, KPS ≥60, and high risk†

Observation 2 (9.5)
Radiotherapy 17 (81.0)
Radiotherapy + adjuvant PCV 1 (4.8)
Radiotherapy + adjuvant TMZ 0 (0)
Radiotherapy with concurrent TMZ + adjuvant TMZ 1 (4.8)

(C) WHO grade 3 or 4 and KPS ≥60
Observation 1 (4.8)
Radiotherapy + adjuvant PCV 3 (14.3)
Radiotherapy + adjuvant TMZ 8 (38.1)
Radiotherapy with concurrent TMZ + adjuvant TMZ 9 (42.9)

(D) KPS <60 regardless of WHO grade
Best supportive care alone 14 (66.7)
Radiotherapy 3 (14.3)
Radiotherapy with concurrent TMZ 1 (4.8)
Radiotherapy + adjuvant TMZ 1 (4.8)
TMZ alone 2 (9.5)

*Low risk: ≤40 years old and gross total resection; †High risk: >40 
years old or subtotal resection or open/stereotactic biopsy. WHO, 
World Health Organization; KPS, Karnofsky Performance Scale; 
PCV, procarbazine, lomustine, and vincristine; TMZ, temozolomide

Table 2. Summary of responses regarding treatment for patients 
newly diagnosed with oligodendroglioma, IDH-mutant and 1p19q 
codeleted during the crisis period

Question: which treatment strategy is best 
in the following situations?

Response 
n (%)

(A) WHO grade 2, KPS ≥60, and low risk*
Observation 19 (90.5)
Radiotherapy 2 (9.5)

(B) WHO grade 2, KPS ≥60, and high risk†

Observation 3 (14.3)
Radiotherapy 12 (57.1)
Radiotherapy + adjuvant PCV 5 (23.8)
Radiotherapy + adjuvant TMZ 0 (0)
Radiotherapy with concurrent TMZ + adjuvant TMZ 1 (4.8)

(C) WHO grade 3 and KPS ≥60
Observation 1 (4.8)
Radiotherapy + neoadjuvant or adjuvant PCV 17 (81.0)
Radiotherapy + adjuvant TMZ 2 (9.5)
Radiotherapy with concurrent TMZ + adjuvant TMZ 1 (4.8)

(D) KPS <60 regardless of WHO grade
Best supportive care alone 15 (71.4)
Radiotherapy 3 (14.3)
Radiotherapy with concurrent TMZ 1 (4.8)
Radiotherapy + adjuvant TMZ 1 (4.8)
TMZ alone 1 (4.8)

*Low risk: ≤40 years old and gross total resection; †High risk: >40 
years old or subtotal resection or open/stereotactic biopsy. WHO, 
World Health Organization; KPS, Karnofsky Performance Scale; 
PCV, procarbazine, lomustine, and vincristine; TMZ, temozolomide
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shortage of healthcare resource.
The most frequently answered treatment combination and 

radiotherapy dose per scenario is summarized in Table 3. Com-
bination of radiotherapy plus TMZ was the preferred adjuvant 
treatment method in almost all case-scenarios (87.5%, 14/16). 
Radiotherapy alone was the preferred regimen only in patients 
aged 76 years with KPS of 60 points and unmethylated MGMT 
promoters. Interestingly, in no case-scenario was TMZ alone 
the preferred adjuvant treatment combination. In patients aged 
64 years with KPS of 90 points, 60 Gy in 30 fractions was the 
most preferred radiotherapy regimen despite the shortage of 
resources during the crisis period. However, besides those pa-
tients, 40 Gy in 15 fractions was the most preferred regimen.

Newly diagnosed symptomatic brain metastases
Based on performance status (KPS 70 vs. 40) and number 

of brain metastases (3 vs. 10), four case-scenarios were devel-
oped, and expert panels answered the survey on the most ap-
propriate radiotherapy type (radiosurgery, whole brain radio-
therapy, or best supportive care) and whole brain radiotherapy 
dose-fractionation during the crisis period for each case (Ta-
ble 4). For patients with 3 brain metastases, no panel recom-
mended whole brain radiotherapy during the crisis period. 
In contrast, in patients with 10 brain metastases, whole brain 
radiotherapy (76.2%) and best supportive care (61.9%) was the 

preferred treatment in patients with KPS 70 and KPS 40, re-
spectively. Despite the shortage of medical resources, the most 
preferred whole brain radiotherapy regimen was 30 Gy in 10 
fractions (66.6%) over 20 Gy in 5 fractions (33.3%) in patients 
with 10 brain metastases and KPS of 70.

Newly diagnosed atypical meningioma
Similarly, based on age (57 vs. 82 years), KPS (90 vs. 60), ex-

tent of resection (gross total resection vs. subtotal/partial re-
section), and mitotic count, 16 clinical scenarios were proposed 
for patients with newly diagnosed atypical meningioma. The 
optimal adjuvant treatment (surveillance, conventional radio-
therapy, or radiosurgery) and radiotherapy dose-fractionation 
(60 Gy in 30 fractions, 54 Gy in 30 fractions, or other) in case 
of conventional radiotherapy during the crisis period were 
surveyed (Table 5). For 82-year-old patients who underwent 
gross total resection, surveillance was the most preferred treat-
ment regardless of mitotic count or KPS. In case of conven-
tional radiotherapy, 54 Gy in 30 fractions was the most pre-
ferred regimen in most scenarios (Table 5). 

DISCUSSION

Newly diagnosed astrocytoma, IDH-mutant and 
oligodendroglioma, IDH-mutant and 1p19q 
codeleted

The majority of the panel agreed that a more conservative 
approach to treatment is suitable for patients newly diagnosed 
with WHO grade 2 astrocytoma and oligodendroglioma dur-
ing the crisis period. The EORTC 22845 trial demonstrated 
that early radiotherapy after surgery improved progression-
free survival by two years compared to deferred radiotherapy 
until progression in patients with low-grade astrocytoma and 
oligodendroglioma with KPS ≥60, but did not affect overall 
survival [1]. The panel mostly agreed that this conservative 
strategy should be maintained for patients with low-risk IDH-

Table 4. Most frequently answered radiotherapy strategy per 
case-scenario in newly developed symptomatic brain metastasis 
during the crisis period

KPS Treatment Number of BM: 3 Number of BM: 10
KPS: 70 RT type Radiosurgery (95.2%) WBRT (76.2%)

If WBRT N/A 30 Gy/10 fx (66.6%)
KPS: 40 RT type Radiosurgery (76.2%) BSC (61.9%)

If WBRT N/A 20 Gy/5 fx (80.0%)
KPS, Karnofsky Performance Scale; BM, brain metastases; RT, ra-
diotherapy; WBRT, whole brain radiotherapy; BSC, best support-
ive care; N/A, not available; fx, fractions

Table 3. Most frequently answered adjuvant treatment and radiotherapy dose-fractionation schedule per case-scenario in newly diagnosed 
glioblastoma during the crisis period

Age/KPS Treatment
GTR PR

MGMTp: methylated MGMTp: unmethylated MGMTp: methylated MGMTp: unmethylated
Age: 64/KPS: 90 Adjuvant therapy RT plus TMZ (100.0%) RT plus TMZ (76.2%) RT plus TMZ (95.2%) RT plus TMZ (71.4%)

RT schedule 60 Gy/30 fx (66.7%) 60 Gy/30 fx (66.7%) 60 Gy/30 fx (65.0%) 60 Gy/30 fx (55.0%)
Age: 76/KPS: 90 Adjuvant therapy RT plus TMZ (95.2%) RT plus TMZ (61.9%) RT plus TMZ (90.5%) RT plus TMZ (61.9%)

RT schedule 40 Gy/15 fx (85.0%) 40 Gy/15 fx (80.0%) 40 Gy/15 fx (78.9%) 40 Gy/15 fx (75.0%)
Age: 64/KPS: 60 Adjuvant therapy RT plus TMZ (81.0%) RT plus TMZ (57.1%) RT plus TMZ (81.0%) RT plus TMZ (61.9%)

RT schedule 40 Gy/15 fx (58.8%) 40 Gy/15 fx (55.6%) 40 Gy/15 fx (52.9%) 40 Gy/15 fx (52.9%)
Age: 76/KPS: 60 Adjuvant therapy RT plus TMZ (61.9%) RT alone (52.4%) RT plus TMZ (57.1%) RT alone (52.4%)

RT schedule 40 Gy/15 fx (80.0%) 40 Gy/15 fx (80.0%) 40 Gy/15 fx (71.4%) 40 Gy/15 fx (71.4%)
KPS, Karnofsky Performance Scale; GTR, gross total resection; PR, partial resection; MGMTp, O6-methylguanine-DNA methyltransferase 
promotor; RT, radiotherapy; TMZ, temozolomide; fx, fractions
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mutant astrocytoma and low-risk IDH-mutant, 1p19q code-
leted oligodendroglioma during the crisis period. However, in 
cases of WHO grade 2 astrocytoma and oligodendroglioma 
with high risk, particularly those with IDH mutations, radio-
therapy with adjuvant PCV was found to have superior pro-
gression-free and overall survival compared to radiotherapy 
alone after surgery [2]. For these high-risk patients, the Na-
tional Comprehensive Cancer Network (NCCN) guideline 
suggests using radiotherapy with adjuvant PCV as a category 1 
recommendation during non-crisis periods [3]. Nevertheless, 
the panel did not believe that the addition of adjuvant PCV 
would have the same degree of benefit during the crisis period. 
The PCV regimen has a more toxic profile and requires more 
frequent hospital visits for intravenous vincristine administra-
tion and a multiple-dose oral medication schedule [4,5]. The 
panel expressed concern that the chemotherapy schedule and 
management of its adverse effects may be impacted by the cri-
sis situation.

The panel had varying preferences for postoperative treat-
ment strategies between patients with grade 3 oligodendro-
glioma, IDH-mutant/1p19q codeleted and grade 3 or 4 astro-
cytoma, IDH-mutant who have KPS ≥60. For patients with 
grade 3 oligodendroglioma, IDH-mutant/1p19q codeleted, 
the panel strongly recommended radiotherapy with adjuvant 
PCV, which is suggested as a preferred option in the national 
guidelines in the non-crisis period [3,6]. This recommenda-
tion is based on the findings of RTOG 9402 and EORTC 26951 
trials, which demonstrate the substantial improvement in over-
all survival for patients with 1p19q codeleted oligodendrogli-
oma who receive radiotherapy with adjuvant PCV compared 
to those who receive adjuvant radiotherapy alone [4,7]. With a 
median overall survival of 14.7 years and a nearly 50% reduced 
risk of death, respectively, these results provide strong evidence 
for the superiority of radiotherapy with adjuvant PCV over 
adjuvant radiotherapy alone. Even during the crisis period, 

which tends to favor more conservative treatment strategy, the 
panel agreed that the remarkable survival benefit seen with 
radiotherapy with adjuvant PCV justifies its use in these pa-
tients. Although the CODEL trial which compare radiotherapy 
with adjuvant PCV to radiotherapy with concurrent and ad-
juvant TMZ for grade 3 oligodendroglioma is ongoing, its re-
sult is still immature [8]. In contrast, the panel did not favor 
radiotherapy with adjuvant PCV as the postoperative treat-
ment strategy for patients with grade 3 or 4 astrocytoma, IDH-
mutant. A large retrospective study showed that while radio-
therapy with adjuvant PCV improved progression-free survival 
compared to concurrent and adjuvant TMZ, it did not improve 
overall survival and was associated with a higher frequency of 
grade 3 or greater toxicity [9]. The results of the interim anal-
ysis of the CANTON trial, which evaluated TMZ-based treat-
ment in patients with grade 3 IDH-mutant/1p19q non-codelet-
ed astrocytoma showed that compared to adjuvant radiotherapy 
alone, radiotherapy with adjuvant TMZ significantly improved 
overall survival with a hazard ratio of 0.48 [10]. Despite the in-
terim nature of the results, the panel considered radiotherapy 
with adjuvant TMZ with or without concurrent TMZ to be the 
preferred option for patients with grade 3 IDH-mutant/1p19q 
non-deleted astrocytoma during the crisis period, given the 
lower toxicity profile compared to the PCV regimen and the 
promising results from the CANTON trial. However, the panel 
was unable to conclude whether the addition of concurrent 
TMZ to adjuvant TMZ further improves outcomes for this 
cohort. As such, the panel made a weak recommendation for 
radiotherapy with concurrent and adjuvant TMZ for this co-
hort during the crisis period. During the non-crisis period, 
the NCCN guideline indicates a uniform consensus favoring 
either radiotherapy with concurrent and adjuvant TMZ or ra-
diotherapy with adjuvant TMZ, based upon lower-level evi-
dence [3]. For patients with KPS <60, the panel highly recom-
mended best supportive care alone as the preferred option, 

Table 5. Most frequently answered adjuvant treatment and radiotherapy dose-fractionation schedule per case-scenario in newly diagnosed 
atypical meningioma during the crisis period

Age/KPS Treatment
GTR STR/PR

Mitosis: 4 Mitosis: 15 Mitosis: 4 Mitosis: 15
Age: 57/KPS: 90 Adjuvant therapy Surveillance (81.0%) Conventional RT 

(61.9%)
Conventional RT 

(61.9%)
Conventional RT (81.0%)

If conventional RT 54 Gy/30 fx (60.0%) 54 Gy/30 fx (57.1%) 54 Gy/30 fx (50.0%) 60 Gy/30 fx (66.7%)
Age: 82/KPS: 90 Adjuvant therapy Surveillance (90.5%) Surveillance (66.7%) Radiosurgery (47.6%) Conventional RT (57.1%)

If conventional RT 54 Gy/30 fx (50.0%) 54 Gy/30 fx (57.1%) 54 Gy/30 fx (50.0%) 54 Gy/30 fx (53.8%)
Age: 57/KPS: 60 Adjuvant therapy Surveillance (81.0%) Surveillance (61.9%) Radiosurgery (52.4%) Conventional RT (66.7%)

If conventional RT 54 Gy/30 fx (80.0%) 54 Gy/30 fx (71.4%) 54 Gy/30 fx (54.5%) 54 Gy/30 fx (53.3%)
Age: 82/KPS: 60 Adjuvant therapy Surveillance (90.5%) Surveillance (71.4%) Surveillance (42.9%) Surveillance (38.1%)

If conventional RT 54 Gy/30 fx (50.0%) 54 Gy/30 fx (50.0%) 60 Gy/30 fx (50.0%) 54 Gy/30 fx (50.0%)
KPS, Karnofsky Performance Scale; GTR, gross total resection; STR, subtotal resection; PR, partial resection; RT, radiotherapy; fx, fractions
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followed by adjuvant radiotherapy alone, given the rarity of 
randomized studies in this cohort and the crisis situation.

Newly diagnosed glioblastoma
In the current survey for the optimal adjuvant treatment 

and radiotherapy dose-fractionation schedule in newly diag-
nosed glioblastoma during crisis period, radiotherapy plus 
TMZ and radiotherapy of 40 Gy in 15 fractions were the most 
preferred treatment in most scenarios. Of note, despite the 
shortage of radiotherapy resources, conventionally fraction-
ated standard radiotherapy of 60 Gy in 30 fractions was the 
most preferred regimen in 64-year-old patients with good per-
formance status regardless of extent of resection and methyla-
tion status of the MGMT promoter. Additionally, despite the 
presence of published NOA-08 and Nordic trials where TMZ 
alone was proven to be potentially equivalent to radiotherapy 
alone (60 Gy in 30 fractions) [11,12], TMZ alone was not the 
preferred adjuvant treatment even in patients aged over 70 
years with KPS 60 and methylated MGMT promoter.

The most preferred hypofractionated radiotherapy regimen 
during crisis was 40 Gy in 15 fractions which reflects the sel-
dom usage of 34 Gy in 10 fractions and 25 Gy in 5 fractions in 
Korea, similar to the limited worldwide experience in Europe 
and USA [13]. Compared to the results of the KROG 21-05 
survey study in elderly patients with newly diagnosed glio-
blastoma where 60 Gy in 30 fractions was the most preferred 
regimen except for 75-year-old patients with KPS of 60 [14], 
in the current survey assuming a crisis setting with shortage of 
radiotherapy resources, the utilization of conventionally frac-
tionated standard radiotherapy was lower. Although the inter-
national expert guideline published by Bernhardt et al. [13] 
recommends hypofractionated radiotherapy in 3 weeks even 
for favorable patients (young age and good performance sta-
tus) with glioblastoma during the crisis phase of COVID-19, 
our expert panels preferred conventionally fractionated radio-
therapy in 6 weeks for these favorable patients. In contrast, in 
patients aged over 70 years or with poor performance status, 
it seems that a higher portion of physicians prefer an abbrevi-
ated course of radiotherapy during the crisis period compared 
to usual practice which was observed in the KROG 21-05 study 
[12]. This is probably because only a few retrospective studies 
support the use of conventionally fractionated standard ra-
diotherapy in elderly patients with newly diagnosed glioblas-
toma [15]. However, since the respondents were not identical, 
these results should be interpreted with caution.

Newly diagnosed symptomatic brain metastases
In the current survey on symptomatic brain metastases 

during crisis, radiosurgery was the most preferred treatment 
in patients with limited number of metastases recommended 

by the EANO–ESMO Clinical Practice Guidelines and the 
ASCO-SNO-ASTRO Guideline [16,17]. Of note, despite the 
shortage of medical resources, 30 Gy in 10 fractions was pre-
ferred over 20 Gy in 5 fractions for whole brain radiotherapy 
in patients with 10 brain metastases and KPS of 70. Although 
1-week whole brain radiotherapy is widely used in the clinic 
[16,18], physicians seem to prefer a potentially better intra-
cranial disease control with higher doses even in the crisis 
setting [19].

Newly diagnosed atypical meningioma
During the COVID-19 pandemic, some groups have sug-

gested that even elective surgery for meningiomas can be post-
poned in case of shortage in medical resources [20]. In our 
survey, most respondents chose surveillance as the preferred 
adjuvant strategy during the crisis period in patients with newly 
diagnosed atypical meningioma for cases where the tumor is 
completely resected and the mitotic count is low (Table 5), 
which is a considerable option according to international prac-
tice guidelines [21,22]. Furthermore, for 82-year-old elderly 
patients, most respondents also recommended surveillance af-
ter gross total resection. This is probably due to the relatively 
high local control around 70% at 5 years [23], and the consid-
eration of the shortage of medical resources. In contrast, despite 
the shortage of radiotherapy resources, most respondents chose 
to proceed with adjuvant radiotherapy in patients with com-
pletely resected tumor but high mitotic counts.

Although 54 Gy in 30 fractions was the most preferred ra-
diotherapy dose-fractionation schedule, a similar portion of re-
spondents also chose 60 Gy in 30 fractions (results not shown). 
Both regimens are recommended by published guidelines 
[21,22]. However, despite the shortage of radiotherapy resources 
during the crisis period, only 1 respondent chose hypofraction-
ated radiotherapy in 2 case-scenarios. Since short-course hy-
pofractionated radiotherapy and radiotherapy doses under 
50 Gy result in poor disease control in grade 2 or 3 meningio-
mas [24,25], and most neuro-oncologists have limited experi-
ence in utilizing short-course hypofractionated radiotherapy 
in atypical meningiomas, our expert panel concluded 54–60 
Gy as the optimal radiotherapy dose even in the crisis period 
as for non-crisis clinical settings.

Conclusions
The results of this survey could be a useful resource for the 

treatment of brain tumor patients in crisis situations that could 
cause shortages of medical resources, such as COVID-19, which 
may occur again in the future. Even in the midst of crisis situ-
ations, it remains imperative to endeavor towards providing 
optimal treatment modalities that may enhance patient survival 
rates and maximize their quality of life.
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