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Abstract: COVID-19 pandemic revolutionized how cancer patients are treated worldwide. Regarding
neuro-oncological patients, usually considered frail and with lower life expectancy than other oncological
patients, the international scientific community had to urgently reorganize the treatment approach to
minimize the risk of in-hospital contagious. For GBM patients, adjuvant treatments have been evaluated
with even much more attention to the expected efficacy. As a consequence, a hypofractionated radiotherapy
regimen has been preferred to reduce the daily hospital accesses and, especially in pMGMT unmethylated
patients, chemotherapy with Temozolomide was avoided. Here, we made a comprehensive evaluation of the
neurooncological community suggestions regarding GBM treatment in the pre-vaccine era of the COVID-19
pandemic. (www.actabiomedica.it)
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Introduction

Coronavirus disease 2019 (COVID-19) has
severely threatened public health worldwide and
changed how cancer patients (pts) are treated dur-
ing the spread of the pandemic. In particular, during
the first spread of the covid-19 pandemic, pts usually
avoided in-hospital access with a consecutive delay in
diagnosis, and interruption of therapy and follow-up.
As a consequence, oncological pts were at risk of an
increased incidence of mortality. On the other hand,
due to immunodepression related to tumor disease and
anti-cancer treatments, cancer pts are more vulnerable
to COVID-19 and have a higher risk of severe compli-
cations entailing intensive care (1).

So, medical oncologists had to balance the sur-
vival benefit derived from oncological treatments and
the risk of exposure because of in-hospital accesses to

therapy administration and the possible contact with
infected subjects. In addition, other risk factors are as-
sociated with the onset of serious symptoms such as
older age of oncological pts, advanced stage of cancer,
and cardiological and pulmonary comorbidities (for
example the presence of lung metastases) (2,3). So, the
entire oncological therapeutic approach changed.
Focusing on neurooncological pts, changes in
therapeutic strategies involved especially GBM pts,
considered frail and at risk of critical events from
SARS-COV-2 infection due to several specific factors:
age-related comorbidities, thromboembolism propen-
sity due to cancer-related factors, chemotherapy-in-
duced immunodepression, prolonged immobilization
for sickness and disability, use of steroid therapy which
increase the patient’s immunodepression making him
more defenseless to infection. Furthermore, consid-
ering the poor life expectancy of these pts (4), in the



Acta Biomed 2022; Vol. 93, N. 3: ¢2022067

pandemic era, the risk of contagion and related death
has been carefully evaluated by the neuro-oncological
scientific community to formulate guidelines to help
clinicians. To date, despite this aim, whether to dis-
continue cancer treatment (such as chemotherapy) or
not during the SARS-CoV-2 pandemic is still debated
(1). In this regard, during the first spread of the pan-
demic, in the pre-vaccine era, there was an unmet need
for class I evidence about modulating treatment and
achieving the difficult aim of reducing the risk of con-
tagion without compromising the oncological thera-

peutic efficacy (5,6).

GBM treatment during the pandemic in the pre-
vaccine era

Surgical approach

Regarding surgical indications, maximal safe
surgery should still be considered a priority due to
the major improvement in survival determined by
a maximum extent of resection (EOR). The EOR is
usually verifiable within 48 hours after surgery with
neuroimaging techniques (contrast-enhanced Mag-
netic Resonance Imaging, MRI). The goal of surgery
should be to completely resect the tumor mass or at
least to ensure the resection of more than 80%, as the
percentage of mass removed is related to increased sur-
vival. On other hand, extended resection could lead to
neurological deficits and compromise a patient ‘s qual-
ity of life. Therefore, the prognostic characteristics of
the patient must be carefully evaluated to decide the
best therapeutic strategy, considering that multimodal
therapy in GBM consists of surgery integrated with
radio-chemotherapy. To date, patients with neuroim-
aging features suggestive of GBM were directed to a
neurosurgical evaluation even during the spread of the
pandemic, except elderly patients for which biopsy can
be omitted (6). In younger adults with good perfor-
mance status, a delay of tumor exeresis could increase
the risk of impairment of neurological status, quality
of life, and survival. Moreover, surgery provides neo-
plastic tissue for both histological and molecular diag-
noses. The knowledge of the O6-methylguanine DNA
methyltransferase promoter (pMGMT) status can
be critical in deciding who would benefit from TMZ
chemotherapy, especially in a pandemic scenario (7).
However, during the pandemic, surgery was aimed at

controlling symptoms in pts with GMB aged more
than 65 years, postponing asymptomatic elderly pts to
avoid long stays in hospitalization (8).

Post-surgical management

Post-surgical management is guided by the prog-
nostic evaluation that takes into account the molecular
features of GBM, the EOR, the patient’s age, and per-
formance status. This comprehensive evaluation helps
clinicians in predicting the potential survival benefit
derived from adjuvant treatments, thus justifying the
risk of in-hospital contagion (6). Hence, newly diag-
nosed GBM pts without the methylation of pMGMT,
who performed only biopsy or limited resection, aged
more than 70 years with Karnofsky Performance Sta-
tus (KPS) less than 70, should be directed to best sup-
portive care (BSC), without performing active onco-
logical treatments (9).

On the other hand, also pts suitable for oncologi-
cal treatment have to be carefully evaluated to define
the most adequate strategy. As well known, adjuvant
treatment for GBM comprises multimodal therapy,
consisting of concomitant radio-chemotherapy (frac-
tionated total dose of 60 Gy, performed daily for six
weeks) with concomitant orally administration of
Temozolomide (TMZ) 75 mg/mq daily followed by
adjuvant chemotherapy phase with TMZ at a higher
dose (150 mg/mq for cycle 1 then, if well tolerated,
200 mg/mq) for 6-12 cycles, defined “Stupp regimen”
(10). In elderly pts, commonly, the choice of a hypo-
fractionated RT treatment (total dose of 40 Gy, ad-
ministered in 15 daily fractions over three weeks) with
concomitant and adjuvant TMZ maintains an onco-
logical efficacy with a reduction of RT-related side ef-
fects (11,12). Shorter-course RT regimens of 35 Gy in
10 fractions have successful results but the addition of
TMZ in these schedules has not been tested in rand-
omized trials, unlike the 40 Gy in 15 fraction regimen
and TMZ, which is associated with a survival advan-
tage. Recommendations of Neuro-Oncology manage-
ment suggest standard treatment for patients younger
than 60-65 years with ECOG 0-1, and MGMT hy-
permethylated tumors. In selected cases of the non-
extensive disease, Ultra-short Fractionation (25 Gy in
5 Fractions) can be considered despite limited experi-
ence (8). During pandemics, it may be challenging to
maintain treatments over multiple weeks, and there is
greater interest in hypofractionated regimens. To date,
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in an emergency scenario, there is a lack of scientific
evidence concerning the treatment modulation, espe-
cially if focusing on GBM treatment. The only avail-
able data derive from previous disasters such as Hur-
ricane Maria in Puerto Rico, a category 4 hurricane
that led to a lack of electricity resulting in the longest
blackout in US history, with an estimated $94 billion
in damages. American Society for Radiation Oncology
(ASTRO) cancer experts and radiation oncologists of
Puerto Rico formulated a recommendation template
based on the framework: PCOC (“Prepare, Commu-
nicate, Operate, Compensate”). In that circumstance,
cancer pts who underwent daily radiotherapy should
not have stopped it for a long time, to ensure locore-
gional control of the disease. Wherefore, radiation on-
cologists (RO) used 4 steps of PCOC in responding to
the catastrophe. In the preparatory and communica-
tion phases RO appointed a Coordinator of Emergen-
cy Operations (EOC), a non-medical figure with a de-
tailed knowledge of hospital administration and local
resources. EOC was the primary point of contact with
emergency management personnel, and then enabled
communication between RO and patients. The pa-
tient has received his medical record in digital format
and images (CT scan or MRI) to guarantee the con-
tinuation of treatment at another center. In successive
phases, minimizing the gap in RT treatment was pro-

vided, about the stage of the disease, through altered
fractionation or dose escalation (13). Nevertheless, the
number of examined patients is too low to make sci-
entific evidence-based recommendations but this work
represents a measure to lessen the medical impact of
a disaster (14). Furthermore, it has been taken into
count that, during pandemics, the aim of oncological
treatment and in particular RT, can not only be the
improvement of survival but it is mandatory to con-
sider the risk of contagion. RT could increase the risk
of contagion due to the daily hospital access. Further-
more, the patient must be moved to a radiation facility
either alone or with a proxy, or with a transportation
service, and may need to be hospitalized. Moreover,
most centers are restricting all visitors, which can add
difficulty to GBM pts who have often cognitive and
motor dysfunctions. In addition, elderly pts are more
vulnerable and the risk of contagion and severe com-
plications of COVID-19 should be balanced with the
expected survival benefit from treatment. However, for
GBM patients with rapidly progressing tumors, the
risk of delaying or avoiding treatments must be coun-
terbalanced with the risk of SARS-CoV-2 exposure
or infection. Thus, to minimize exposure, reduce the
risk of infection and increase the chance of completing
a course of RT, hypofractionated schedules should be
used as a standard in older and/or frail poor perfor-
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mance status patients [9]. Regarding the indications of
chemotherapy during the COVID-19 pandemic, the
omission of concurrent and adjuvant temozolomide
should be discussed in newly diagnosed IDH1/2 wild-
type pMGMT unmethylated GBM pts (8). How-
ever, the classification of p MGMT unmethylated and
pMGMT methylated GBM is too simplistic. Another
prognostic score of p MGMT methylation (high, me-
dium or low) is related to outcomes of patients treated
with TMZ. The higher methylation score is associated
with a greater benefit, the medium score (so-called
“gray area”) is related with a partial benefit, while the
lower score has no benefit from TMZ therapy. Nev-
ertheless, in clinical practice TMZ is administered in
pMGMT unmethylated GBM because in the binary
system described above, partially methylated GBMs
(which represent the majority of GBM) are placed in
the group of pMGMT unmethylated GBMs. In ran-
domized trials, these patients are included in the tails
of the survival curves, showing a limited advantage in
survival and justifying the prescription of TMZ for
also pMGMT unmethylated GBM. Moreover, data
from the CATNON trial (which compared the use of
TMZ plus RT with observation in anaplastic astro-
cytoma) fail to find an improved survival after adju-
vant therapy in IDH wild type GBM. Hence, in an
era of a pandemic can be justified not to treat pts with
IDH 1/2 wild-type pMGMT unmethylated due to
the well-known minimum survival benefit added by
TMZ, in subjects with a median survival of 1 year (15).
To date, this subset of pts, if treated with TMZ, could
be exposed to Sars-Cov-2 contagion due to hospital
visits and, in the case of chemo-induced immunosup-
pression, to severe form of infectious, without gaining
survival benefit (8). Another solution could be to shift
infusional chemotherapies to oral therapies (such as
TMZ), adopted in patients with Oligodendroglial tu-
mors. In this setting, procarbazine/lomustine/vincris-
tine (PCV) regimen and RT are the standard of care,
but may cause severe side effects. Pulmonary fibrosis
associated with procarbazine or lomustine could wors-
en SASARS-Cov-2-related lung fibrosis. In addition,
PVC-induced hahematologicaloxicity implicates hos-
pital visits for transfusions, not recommended in an era
of limited resources pandemics (8).

Another questioned topic is the use of steroids,
especially in neuro-oncological pts. A great percentage
of GBM pts needs steroid therapy to mitigate neu-
rological symptoms mainly caused by cerebral edema

and/or infiltrations of brain areas. Many studies show a
detrimental effect of chronic dexamethasone on GBM
outcomes Although data are inconclusive and mainly
retrospective, steroids should be used as needed, but
with caution during the SARS-CoV-2 pandemic. The
beneficial anti-inflammatory and anti-oedematous ef-
fects should be weighed against the potentially detri-
mental effects of inhibiting antiviral immunity and im-
munosuppression (8). If, on one hand corticosteroids
suppress the inflammatory pulmonary response, on
other hand, they hinder the immune response contrib-
uting to serious clinical manifestations: bacterial and
fungal superinfections needing mechanical ventilation
or dialysis and often hesitate in septic or vasoplegic
shock. In these cases, steroids are not helpful. Further-
more, survivors develop avascular necrosis, psychosis,
and worsening diabetes (if preexisting). Thus, corticos-
teroid use in SARS-CoV-2 respiratory disease should
be performed within clinical trials (16). However, in-
dependent of the pandemic, it is recommended to use
the lowest dose useful for symptom control in neuro-
oncological pts (8).

Discussion

In conclusion, the scientific community, in the
pre-vaccine era of the COVID-19 pandemic, recom-
mended standard treatments for patients younger than
65 years with good performance status and pMGMT
methylated tumors. In elderly patients, a short course
of RT (40.5 Gy/15 fractions) administered over 3
weeks, represents the treatment of choice, with or
without concomitant and adjuvant TMZ, depending
on the patient’s Karnofsky Performance Status score
and pMGMT methylation status. Challenging topics
include determining which patients require early treat-
ment, how treatment can be delayed and how we can
offer optimal care while minimizing the potential risk
of infections. Maintaining physical distance, limiting
unnecessary interactions between patients physicians
can or nurses using teleconsultations, the existence
of triage points the s at the entrance of hospitals and
departments, wearing FFP2 for medical staff and pa-
tients during interviews (accordingly to World Health
Organization indications), adherence to a protocol for
hand hygiene and sanitizing surfaces are essential pre-
caution to reduce the risk of contagion and the spread
of the virus. the clinical practice changed when pan-
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demics started in March 2020. Clinical research ac-
crual ceased, and trials have ended prematurely, due
to a lack of financial or institutional support. How-
ever, according to a survey on the impact of the COV-
ID-19 pandemic on the field of neuro-oncology (8),
the patient-doctor relationship is improved through
telemedicine: better communication reduced waiting
periods, decreased travel for caregivers, and patients
with loss of autonomy. Nonetheless, the role of tele-
medicine should be assessed through a survey of older
or lower-class patients. In the future, we could also
understand benefits in terms of financial consequences
for the health system, psychological satisfaction of the
patient,and, above all, equate medical care. In oncol-
ogy, even in the pandemic scenario, it is critical to de-
fine the aim of each treatment option and then design
the strategy tailored to the individual patient, based on
clinical characteristics and molecular features.
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