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ABSTRACT

Here, we report a non-smoker, a 38-year-old male patient with High-Grade Glioma
(HGG). The patient with the initial signs of swelling of his left arm and leg and dizziness
without any nausea and vomiting and other neurological symptoms was referred to a
neurosurgeon and then underwent Magnetic Resonance Imaging (MRI). The MRI
showed the enhancement in T1 and T2 and flair. The radiologist suggested a tumor
probably, HGG. The patient was treated with external beam radiation therapy (EBRT)
with a total dose of 54 Gy in 27 fractions combined with the Temozolomide (TMZ)
regime (75 mg/m?/day). The patient was prescribed 140 mg TMZ per day. By mistake,
the patient received a 280 mg drug dose daily for 29 days. Due to this miscalculation,
he was hospitalized and recovered for one month. After 30 months he is alive and is
free of progression according to the MRI.
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INTRODUCTION

Brain and nervous system cancers accounted for
about 1.6 percent of all malignancies, worldwide.
According to GLOBOCAN (2018), the number of new
cases of Brain and nervous system tumors was more
than 296,000 cases in 2018. The mortality is more
than 241,000 people per year (2.5 percent of all
sites). Brain tumors are more common among men
than women. The age-standardized incidence rates
(ASIRs) are 3.8 and 3.1 in males and females,
respectively. Also, the age-standardized mortality
rates (ASMRs) are higher in men than women (3.2
and 2.3, respectively) (1.

Gliomas are one of the most common primary
brain tumors that are diagnosed by medical centers.
It accounted for 32 percent of all primary brain
tumors - Just in the US, about 70 percent of
malignant primary brain tumors are malignant
gliomas (). Unfortunately, patients with malignant
gliomas show poor prognosis with a median survival
of 15 months (4. The main therapeutic approaches for
treating gliomas are surgery, chemotherapy, and
radiation therapy (RT). However, various studies
have shown that a specific combination of those
treatments can improve the control of disease
progression (3. It has been shown that the
combination of RT and TMZ (RT+TMZ) can increase
the overall survival of HGG patients (2011).
Therefore the use of TMZ has become a key role in

HGG (©),

In addition to the clinical benefits of TMZ, its use
has benefits for patients. The TMZ is taken orally and
there is no need for hospitalization. Despite the
benefits of its simplicity of wuse, delegating
responsibility for the correct use of the drug to the
patient or his/her caregivers can increase the
probability of medication errors and toxicities .
Letarte et al (8 analyzed the TMZ medication errors
from 1997 to 2012 (45 cases). They reported that the
most common errors are patient or caregiver
accounting for 47 % of errors. Those errors were
accidental overdose, intentional overdose, wrong
duration of treatment, and wrong method of
administration. Accordingly, human errors play an
important role in medication errors. Here we report a
medication error in a 38-year-old patient with HGG
with prolonged survival after a TMZ overdose which
has never been reported.

Case representation

Here we present a non-smoker 38-year-old male
patient. The patient was a member of a big textile
factory with symptoms of headache and gating
problems. The patient with the initial signs of
swelling of the arm and left leg and dizziness without
symptoms of nausea and vomiting and other
neurological symptoms are referred to a neurologist
and undergoes MRI.

The MRI was taken and revealed the enhancement
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in T1 and T2 and flair. The radiologist suggested a
high-grade glioma. The tumor size was
33.5x56.7x40.5 mm? located in the mid-brain and
pons region. The biopsy was not taken due to the
sensitive location of the tumor. The patient's family
history was unremarkable. It does not mention any
disease and has no previous history of seizures or
radiation. The patient had been referred to the
radiotherapy center by a neurosurgeon.

Our radiation oncologist decided to treat the
patient with concurrent RT with TMZ with an
expectancy of HGG. He was treated with EBRT (on
Siemens Primus linear accelerator) with a total dose
of 54 Gy in 27 fractions combined with the TMZ
(AMITZO) regime, 75 mg/m2/day. Treatment plan
was carried out by medical physicist on Isogray
treatment planning system (TPS) (Dosisoft
company). Treatment plan included two
opposed-lateral beam with gantry angle of 90 and
270 degrees and a non-coplanar beam to cover
planning target volume (PTV) by 95 percent of
prescription does, besides avoiding critical organ at
risks (OARs) including brain stem, chiasma, optic
nerve, and eye globe. The TMZ capsules are available
in five different forms: 5, 20, 100, 140, and 250 mg.
Because the patient was not completely conscious,
the caregiver was given instructions on how to use
the drug. The patient was ordered to use 140 mg TMZ
per day. By mistake, the patient received a 280 mg
drug dose daily for 29 days. The first use of TMZ
(date) was the 4th (2020/08/26) day of radiotherapy
treatment. During the treatment course, CBC got
three times and the results were normal. The patient
was healthy until the 26th day and his CBC tests were
normal. According to the nurse's report, the patient
came in a wheelchair and had epistaxis, on the 33rd
day. According to the patient-caregiver, he took two
doses of 140 mg of TMZ daily. The patient's treatment
was stopped due to the overdose of the TMZ and the
patient was hospitalized.

On the first day of hospitalization, October 5,
2020, the WBC, Hb, PLT, and neutrophil count were
1.3 (x10°/L), 10.4 (gr/dL), 12 (x10° /L) and 10
(x10° /L), respectively. During 32 days of
hospitalization, the WBC ranged between 0.8 to 4.7
(x109/L), the Hb ranged between 7.6 to 10.5 (gr/dL),
the PLT ranged between 4 to 72 (x10° /L) and the
neutrophil count ranged between 5 to 67.8 (x109/L).

The patient received Filgrastim 300 mg/0.5 mL
two times a day and Erythropoietin 4000 units/mL
eight times during 32 days of hospitalization. Also,
the patient was supported with 28 units of PLT and
supported with nine units of blood products. The
variations in the WBC, Hb, PLT, and neutrophil count
are presented in figure 1. He was discharged four
weeks later when the PLT count was raised to 72
(x10° /L). Notably he gets infected with the Covid-19
virus during his hospitalization. After discharge,
three MRIs were taken 2, 7, and 15 months after the

end of the treatment. He was free of recurrence
according to MRI assessments.

Figure 1. a, b, and c respectively, the axial, coronal, and
sagittal view of Magnetic Resonance Imaging (MRI) before
treatment, d, e, and f, 2 months after the overdose, g, h, and i,
7 months after the end of the radiotherapy, j, k, and L, 15
months after the end of the radiotherapy.
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Figure 2. From the top to bottom: the a) WBC-Hb, b) PLT, and
c) Neutrophil count

DISCUSSION

The patient is progression-free according to MRI
assessments after about 30 months by the end of the
overdose of the TMZ. His Karnofsky performance
score is 90% at the time of manuscript writing.
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The excessive dosage of the TMZ is reported by
the Spence et al. . They reported a 53-year-old man
with glioblastoma multiform (GBM). After subtotal
resection of his tumor, he was treated with
conventional RT (59.4 Gy, 1.8 Gy per fraction)
followed by the TMZ. By mistake, the patient received
5500 mg/m2 of the TMZ, about 2.8 times the
standard dose over 2 days. After the accident, he was
admitted to the University of Washington Medical
Center. He was supported with GCSF 480 pg/day for
23 days, 10 transfusions, 6 units each, from day
10-26, Erythropoietin 10,000 units three times
weekly, 2 transfusions day 17 and 21, and
erythropoietin 40,000 units weekly for 8 weeks. After
four months he received TMZ 50 mg/day orally. His
WBC dropped to 2.2 (x109/L) and neutrophils to 0.9
(x109/L). He recovered over four weeks and survived
about 24 months which about 22 months were
progression-free survival. According to the patient's
outcome, they recommended that the dose escalation
of the TMZ up to 2800 mg/m?2 or more combined with
hematopoietic stem cell rescue may be sensible.

CONCLUSION

Our data suggest the use of more doses of TMZ for
HGG patients. Further investigations are needed to
confirm this point. Also, the side effects of an
overdose with TMZ should be considered.
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