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Abstract

Multidisciplinary treatment of brain tumors has been severely affected by the COVID-19 pandemic.
In the context of a decrease in the number of neurosurgical interventions by over 50% in most
centers from the countries affected by the pandemic, the setting of treatment priorities becomes
essential. Due to the poor prognosis and biological particularities related to rapid progression, grade
IV malignant gliomas are a priority in treatment. The severe limitations of hospitalization possibilities
in intensive care units and the reduction of the possibilities of administration of adjuvant treatment
leads to the necessity to take into account the possibilities for timely administration of adjuvant
treatment in the decision for the neurosurgical treatment in new glioblastoma multiforme cases.
Multidisciplinary team evaluation of each case is mandatory in order to make a rational decision.
Isocitrate dehydrogenase (IDH) mutation and methylation status of O6-methylguanine-DNA
methyl-transferase (MGMT) should be assessed as far as possible. IDH wild-type status should be
a decisive factor in prioritizing the treatment. For young patients with a favorable performance
status, the standard treatment includes long-course radiotherapy with concurrent temozolomide
treatment, followed by 6-cycle adjuvant treatment with temozolomide, even in a COVID-19
pandemic scenario. The optimal therapeutic choice in the case of elderly and/or frail patients includes
a moderate hypofractionated radiotherapy regimen of 40 Gy in 15 daily fractions over 3 weeks, or
a hypofractionated protocol with 25 Gy in 5 daily fractions, taking into account the age and Karnoffsky
performance status. Also, the MGMT methylation status must be taken into account for the decision to
omit chemotherapy and for the delivery of a short-course radiotherapy regimen (25 Gy in 5 fractions).
Omission of chemotherapy should consider both the additional risk of SARS-CoV-2 infection and the
limited benefit of temozolomide treatment in the case of unmethylated MGMT status.

Souhrn

Multidisciplindrni 1é¢ba nadorl mozku je v zdvazné mife narusena pandemii COVID-19.
V souvislosti s poklesem poctu neurochirurgickych operaci o vice nez 50 % ve vétsiné center
v zemich postizenych touto pandemif je nezbytné nastavit priority v 1é¢bé. V disledku nepfiznivé
prognozy a biologickych charakteristik, se kterymi je spojena rychld progrese, jsou prioritou
v 1é¢bé gliomy ve stadiu V. Ze zdvazného omezeni moznosti hospitalizace na jednotkéach
intenzivni péce a z omezenych moznosti pro podavani adjuvantni Iécby vyplyva nutnost pfi
rozhodovéani o neurochirurgické lécbé nového pfipadu glioblastoma multiforme vzit v Gvahu
také moznosti véasného podani adjuvantnf 1écby. Pro spravné rozhodnutf je nezbytnd evaluace
kazdého pfipadu multidisciplindrnim tymem. Pokud je to mozné, méla by byt stanovena mutace
izocitrat dehydrogenazy (IDH) a metylac¢ni stav O6-metylguanin-DNA-metyltransferdzy (MGMT).
Pro stanoveni priorit v 1é¢bé by mél byt rozhodujici stav ,wild-type” IDH. U mladych pacientd
s pfiznivym performance statusem standardnilécba zahrnuje dlouhodobou radioterapii a sou¢asné
podavani tenozolomidu, po kterém nésleduje 6 cykld adjuvantnf lécby temozolomidem, a to
i v podminkach pandemie COVID-19.V pffpadé starsich a/nebo kfehkych pacientt je jako optimalni
terapie volen stiedni hypofrakcionovany rezim radioterapie s denni davkou 40 Gy v 15 frakcich
s dobou trvani 3 tydny nebo hypofrakcionovany protokol s denni davkou 25 Gy v 5 frakcich, a to
po zvézeni véku a performance statusu podle Karnoffského. Metyla¢ni stav MGMT musf byt také
bradn v Gvahu pfi rozhodovéni, zda vynechat chemoterapii a zda nasadit kratkodobou radioterapii
(25 Gy v 5 frakcich). Pfi vynechani chemoterapie v pfipadé nemetylované MGMT by mélo byt brdno
v Uvahu jak dalsf riziko infekce SARS-CoV-2 tak omezeny prospéch z [é¢by temozolomidem.

The Editorial Board declares that the manu-
script met the ICMJE “uniform requirements”
for biomedical papers.

Redakeni rada potvrzuje, Ze rukopis prace splinil
ICMJE kritéria pro publikace zasilané do biome-
dicinskych ¢asopis.

C. C. Mirestean'?, A. Crisan'?,
C.Buzea*?, R.I. lancu®’, D. T. lancu®®

"University of Medicine and Pharmacy
Craiova, Romania

2Euroclinic Center of Oncology lasi,
Romania

*County Clinical Emergency Hospital
Craiova, Romania

“National Institute of Research and
Development for Technical Physics,
lasi, Romania

5"Prof. Dr. Nicolae Oblu”, Clinical Emer-
gency Hospital, lasi, Romania

5“Gr. T. Popa” University of Medicine
and Pharmacy, lasi, Romania

7"St. Spiridon” Emergency Hospital, lasi,
Romania

®Regional Institute of Oncology, lasi,
Romania

>

Roxana Irina lancu, MD

Oral Pathology Department

“Gr. T. Popa” University of Medicine
and Pharmacy

16t Universitatii Street

700115 lasi

Romania

e-mail: roxana.iancu@umfiasi.ro

Accepted for review: 9. 9. 2020
Accepted for print: 4. 2. 2021

Key words

glioblastoma — glioblastoma multiforme —
COVID-19 - neurosurgery — radiotherapy —
chemotherapy - temozolomide

Klicova slova

glioblastom — glioblastoma multiforme —
COVID-19 - neurochirurgie — radioterapie —
chemoterapie - temozolomid

Cesk Slov Neurol N 2021; 84/117(1): 85-88

85




THE “NEW NORMAL” FOR GLIOBLASTOMA ADJUVANT TREATMENT IN A COVID-19 PANDEMIC SCENARIO

Introduction

The new coronavirus (SARS-CoV-2) spread
around the world has generated a pandemic
that severely affects health systems in all
countries, requiring a relocation of resources
with possible limitation of medical services,
with cancer patients being one of the most
affected categories. Even though the neuro-
logical manifestations are not specific to the
clinical spectrum of COVID-19 disease and
the specialists in neurology and neurosur-
gery were not relocated to the units destined
for this new and unpredictable infectious
disease, the treatment protocols of brain tu-
mors were affected indirectly by the neces-
sary precautions to protect the staff and pa-
tients, especially by severely limited hospital
beds in intensive care units (ICUs), often re-
served for COVID-19 patients. Among brain
tumors, glioblastoma multiforme (GBM),
a grade IV malignant glioma, is the most ag-
gressive type of high-grade glioma (HGG),
with the median survival after diagnosis esti-
mated at 12-15 months. The survival at 5 years
is approximately 3-7%, even if the maximal
standard treatment has been administered
according to the current guidelines. The
basic potential curative treatment of HGG is
surgery, usually followed by radiation ther-
apy and chemotherapy with temozolomide.
In this epidemiological context generated
by the COVID-19 pandemic, most centers re-
port a reduction in the number of operated
cases, given the need for triage, in order to
protect the staff and patients against a possi-
ble SARS-CoV-2 infection. Most of the neuro-
surgergical departments reported a drop
of more than 50% in the operating volume.
Thus, there is a major risk of unacceptable de-
lays of the treatment in patients diagnosed
with GBM. In order to balance the risks be-
tween the possible progression of the tumor
and COVID-19 infection associated with hos-
pital visits, which may expose patients to an
additional risk, it is necessary to develop rec-
ommendations for prioritizing the urgency of
treatments, adapted to this condition of "new
normal”, in the context of possible long-term
coexistence with the new coronavirus. Kren-
zlin et al reported a fall of 48.1 + 4.44% in cra-
nial emergency hospital admission after the
declaration of the new pandemic [1-3].

“The new normal”
recommendation for GBM
multidisciplinary treatment

Given the current COVID-19 pandemic,
a new strategy for prioritizing the treatment

of patients with GBM must be designed,
adapted to the way we manage our neuro-
oncological patients, in order to offer a max-
imum benefit of the treatment and a limi-
tation of the infectious risk. The aim of this
article is not to detail the standard measures
applied in all departments to limit the risk of
infection with the new coronavirus. The staff
wearing personal protective equipment and
face masks, ensuring social distance, limit-
ing the time spent by patients in the wait-
ing room of each medical department, and
using alcohol-based solutions for hand san-
itization are the measures already imple-
mented after the declaration of the pan-
demic in the vast majority of hospitals. The
use of telephone consultations or videocon-
ferences and the maximum limitation of pa-
tient’s visits at the departments do not solve
the possible problem of the lack of available
hospital beds. Postponement and prioritiza-
tion strategies must take into account the ef-
fect on the progression of the disease. Given
the aggressiveness and ability of glioblas-
toma to grow rapidly, GBM cases should
be discussed individually in a multidiscipli-
nary team (MDT) in order to correctly assess
the urgency of treatment and the possibil-
ities of its administration according to cur-
rent guidelines. In the case of neurosurgical
interventions, it is recommended to review
the operating lists for the next 12 weeks in
order to assess the benefit and risk in each
case, but the prioritization must be dynamic,
requiring continuous review of the current
capacity of departments. The evaluation of
capacity in neurosurgery, neurology, oncol-
ogy, radiology, pathology, and radiotherapy
before starting the treatment is essential.
There is a consensus for the postponement
of the treatment of low-grade meningiomas,
which are purely elective, and for the indi-
vidual analysis of cases of high-grade tumors,
that cause neurological deficit, in terms of
urgent surgery. The decision to perform the
intervention must also consider the possibil-
ity of providing timely adjuvant treatment.
In terms of treatment priorities, large benign
tumors with acute symptoms and tumors
in the posterior fossa, both causing hydro-
cephalus or having life-threatening poten-
tial, are considered a high priority, regardless
of their histological type. Medulloblastoma
and grade 3 gliomas in young patients are
included in the 2" class with “high-inter-
mediate” priority. An intermediate prior-
ity is given to HGG in young patients with
a good performance status. A lower priority

is given to low-grade gliomas, small benign
tumors or to HGG in elderly patients. Neuro-
surgical treatment is the cornerstone of the
treatment with curative potential in GBM.
A limitation in neurosurgical resources will
severely compromise the ability of these pa-
tients to be treated with the best treatment
according to the guidelines. The extension
of resection plays an essential role in prog-
nosis and for subsequent adjuvant therapy
decisions. In the case of GBM patients with
poor performance status, older age has also
a prognostic role and a decision of intensive
adjuvant treatment must take into account
the fragility of these patients and the risks
associated with intensification of the treat-
ment in terms of potential death in case of
SARS-CoV-2 infection.

For high-grade gliomas, radiotherapy and
chemotherapy have a well-demonstrated
role in the improvement of local control (LC)
and overall survival (OS), but through pro-
longed exposure of the patient to repeated
visits to the radiotherapy department asso-
ciated with the immunosuppressive effect of
temozolamide treatment, an increased risk in
these patients has an unfavorable effect on
the progression of the disease in case of their
contact with COVID-19 infection. It is well-
known that both temozolmide treatment
and COVID-19 disease can be associated with
severe lymphopenia. Intensified adjuvant
treatment is associated with an increased risk,
especially in elderly patients. The use of hy-
pofractionated radiotherapy and the omis-
sion of temozolomide treatment may also
be considered. For GBM, regardless of the
age higher or lower than 65 years, treatment
omission may be considered in patients with
poor performance status, including Eastern
Cooperative Oncology Group (ECOG) Perfor-
mance Status of 2-4. The recommendation
of active treatment exists in this context only
if the performance status is 0 or 1. In the sce-
nario of limiting the capacity of surgical treat-
ment, it can be decided to administer the ra-
diotherapy as the only method of treatment
without requesting biopsy and shorter treat-
ment using hypofractionated radiotherapy is
recommended by most experts. According
to the results of the trial performed by Stupp
et al, a scheme of 45 Gy in 15 fractions over
3 weeks is proposed as an alternative for pa-
tients older than 65 years. The O6-methyl-
guanine-DNA methyltransferase (MGMT)
methylation status of GBM could be a crite-
rion in favor of the administration of adjuvant
chemotherapy [4-7].
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Discussion

The study performed by Stupp et al vali-
dated the addition of temozolomide to ad-
juvant radiotherapy treatment, demonstrat-
ing a significant survival benefit with low
toxicity. When analyzing data of 573 patients
from 85 centers, with a median follow-up of
28 months, the median OS was 14.6 months
in the group that received only radiother-
apy at a total dose of 60 Gy per week for
6 weeks and 5 days with concurrent admin-
istration of temozolomide (75mg/m? per
day, 7 days per week), followed by 6 cycles
of adjuvant temozolomide. The median OS
was 12.1 months in the group of patients
treated with radiotherapy alone and 7% of
patients treated with temozolomide devel-
oped grade 3 or 4 hematological toxicity.
The study performed by Chinot et al, which
proposed the addition of anti-angiogenic
agents to temozolomide in adjuvant set-
tings, did not demonstrate survival benefits.
However, in vitro studies demonstrated the
ability of GBM cell lines to proliferate after
fractionated irradiation. Although reduced,
repopulation capacity has been demon-
strated and intrinsic radiosensitivity has
been one of the factors involved. Budach et
al evaluated the repopulation time ranging
from 1 to 1.9 days, and these preclinical data
demonstrate that, in some cases, standard
fractionation is not sufficient to counteract
the mechanisms of tumor progression.

These preclinical data justify the efforts to
identify alternative fractionation schemes to
overcome the mechanisms of radioresist-
ance, hypofractionation having the advan-
tage of obtaining an increased rate of cell
death at higher doses per fraction, but also
counterbalancing the effect of accelerated
cell repopulation by reducing the total du-
ration of the treatment. Attempts to change
the fractionation have been associated with
the use of possibilities offered by new radio-
therapy techniques that allow escalation of
doses to the radioresistant subvolumes with
better sparing of surrounding healthy brain
tissues [8-10].

Most hypofractionation regimens un-
derlie the formalism of the quadratic linear
radiobiological model (LQ), taking into ac-
count the biological effective dose (BED),
a measure of the effect of each fractiona-
tion scheme. Usually, BED is used to com-
pare the tumoricidal and toxic effects of dif-
ferent fractionation regimens. The concept
started from this model and its purpose
is to propose alternative schemes using

a BED value comparable to that obtained
by standard fractionation. Considering the
value of o/f ratio = 8 Gy for the tumor, the
BED for 60 Gy in a 30-fraction standard reg-
imen has the value of 6991 Gy. An alterna-
tive hypofractionation scheme should give
a BED value around 70 Gy. Considering that
the age and performance status as well as
the extent of surgery have been identified
as independent prognostic factors in GBM
and age above 65 years is also associated
with an increased risk of unfavorable devel-
opment with possible death or admission to
ICU and mechanical ventilation in the case
of the contact with COVID-19 disease, a less
aggressive and shorter treatment regimen
should be considered for this category of
patients. Analyzing the results of hypofrac-
tionation trials and radiobiological data un-
derlying the proposed schemes, Hingorani
et al concluded that the combination of te-
mozolomide in addition to intensity modu-
lated radiation therapy (IMRT) could increase
the rate of LC and OS. Gupta et al analyzed
the existing data 15 years ago and con-
cluded that although there were more than
3 decades of experience in altered fraction-
ation schemes (accelerated hyperfraction
and hypofractionation) at that time, the re-
sults did not demonstrate a benefit of these
radiotherapy protocols compared to stand-
ard 60 Gy in 30 fractions in patients with
poor prognosis. It should be mentioned
that at the time of the analysis by Gupta
et al, temozolomide was not part of the
standard protocol of the evaluated trials and
IMRT was used less frequently. Also, there is
no consensus in the uniformity of the delim-
itation of target volumes, especially regard-
ing the inclusion of peritumoral edema in
the radiation field [11-14].

The treatment of elderly patients currently
includes temozolomide combined with hy-
pofractionated radiotherapy at a total dose
of 40 Gy in 15 fractions and is established as
a standard. Trial NCT00482677 of the Cana-
dian Cancer Trials Group performed in col-
laboration with the European Organiza-
tion for Research and Treatment of Cancer
(EORTC) and Trans-Tasman Radiation Oncol-
ogy Group (TROG) demonstrated the benefit
of temozolomide addition to the therapeu-
tic protocol of GBM in 562 patients included,
with OS of 9.3 vs. 7.6 months and progres-
sion free survival (PFS) of 5.3 vs. 3.9 months
in the group of patients who received the
combined treatment vs. radiotherapy alone,
respectively. The methylated MGMT status

significantly influenced the prognosis. In the
group of patients with methylated MGMT,
the median OS benefit of adding temozo-
lomide was 5.8 months vs. only 2.1 months
in cases with unmethylated MGMT, respec-
tively. The International Atomic Energy
Agency Randomized Phase Il Study aimed
to evaluate the optimal radiotherapy proto-
col for elderly and/or frail patients diagnosed
with GBM. The study included 98 patients
and the chosen radiotherapy regimens were
25 Gy in 5 fractions delivered for 1 week or
40 Gy in 15 fractions delivered for 3 weeks.
The study demonstrated the non-inferior-
ity of a 5-fraction scheme, with the me-
dian OS 79 vs. 6.4 months for a 3-week reg-
imen and the median PFS 4.2 months in
both arms. The quality of life was not differ-
ent between the two study arms with a me-
dian follow-up of 6.3 months. The authors
concluded that the radiotherapy scheme
of 25 Gy in 5 fractions could be used in el-
derly and/or fragile patients in limited re-
sources in COVID-19 pandemic era. IDH-
wild type (IDHwt) is an important predictor
of the rapid growth of GBM. IDHwt patients
may be candidates for progression even dur-
ing the treatment. Thus, the postponement
of the treatment should not be taken into
account in this category. Given these prog-
nostic and predictive factors, including the
status of MGMT methylation and IDH mu-
tation, there is a possibility of refining pa-
tient stratification in terms of treatment
priorities. In the light of these data and in
the context created by the COVID-19 pan-
demic, patients who would certainly ben-
efit from a de-escalation of the treatment
by using a radiotherapy scheme limited to
5 fractions and omitting chemotherapy with
temozolomide, include a group of frail pa-
tients aged > 50 years with Karnoffsky per-
formance status (KPS) between 50 and 70%,
elderly and frail patients aged > 65 years
with KPS between 50 and 70% and the el-
derly, aged > 65 years with KPS between
80 and 100% [6,15,16].

Conclusion

The severe limitations of hospitalization pos-
sibilities in the ICU and the reduction of the
possibilities for the administration of ad-
juvant treatment leads to the necessity to
take into account the possibilities of timely
administration of adjuvant treatment in the
decision for neurosurgical treatment in new
GBM cases. MDT evaluation of each case is
mandatory in order to make a rational deci-
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sion. IDH mutation and methylation status
of MGMT should be assessed as far as possi-
ble and IDHwt should be a decisive factor in
prioritizing the treatment. In young patients
with a favorable performance status, the
standard treatment includes a long-course
radiotherapy with concurrent temozolo-
mide treatment, followed by 6-cycle adju-
vant treatment with temozolomide, even in
a pandemic scenario. The optimal therapeu-
tic choice in the case of elderly and/or frail
patients must take into account the KPS and
the age and includes 40 Gy in 15 fractions
in a 3-week irradiation scheme, or 25 Gy in
5 fractions in a 1-week protocol. Also, the
MGMT methylation status must be taken
into account when deciding to omit chem-
otherapy and to use a short radiotherapy
(25 Gy in 5 fractions). In the case of chemo-
therapy omission, both the additional risk of
SARS-CoV-2 infection and the limited bene-
fit of temozolomide treatment in the case of
unmethylated MGMT status should be taken
into consideration.
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