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% Background and objectives: Head and neck cancers are vigorous types of can-
<§( cers and they are considered among the fifth commonest cancer types globally.
= Among these, squamous cell carcinoma is the commonest. Although advanced
 treatment in head and neck cancers have been detected, insignificant and unclear
improvements in patient survival were revealed. Cisplatin along with radiotherapy
is used to increase the sensitivity of radiation in those patients. However, the com-
plete patient’s benefit from cisplatin-based radio-sensitization is unclear which
reflects shortage of biomarkers predicting sensitivity. Thus, this study aimed at
comparing high and low dose of cisplatin treatment concomitantly administered
with radiation therapy regarding safety and efficacy in patients with locally ad-
vanced head and neck squamous cell carcinoma.
Materials and methods: Forty-six patients with locally advanced HNSCC (stages
3 and 4) were included. Patients have gone thorough pre-treatment clinical eval-
uation such as full medical history and physical examination, CT, PET/CT and MRI.
The patients have equally divided into two groups. In group A, the planned pro-
tocol was 100 mg/m? every 3 weeks (on days 1, 22, and 43), respectively where-
as in group B, cisplatin was administrated concomitantly with radiotherapy at a
planned dose of 30 mg/m? weekly.
Results: Although no significant difference was detected regarding treatment re-
sponse between our studied groups, insignificant improvement in survival was
detected in higher cisplatin dose in comparison with lower doses. In addition,
mucositis and dysphagia were significantly higher in high-dose Cisplatin group
compared to low-dose cisplatin group with no significant difference detected in
other side effects.
Conclusion: High dose cisplatin concomitantly used with radiotherapy showed
higher but insignificant survival in comparison with low dose cisplatin with better
toxicity profile in favour of low dose protocol. We recommend future large-scale
studies with multiple low dose regimens for the evaluation of benefit/hazard bal-
ance of low dose versus high dose cisplatin with concurrent radiotherapy in treat-
ing HNSCC patients.
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INTRODUCTION

Head and neck cancers are among the most common form of can-
cers, globally that include many forms of tumours however, squa-
mous cell carcinoma is the commonest. Unfortunately, there are
many challenges still exist in treating head and neck cancers in-
cluding surgery, radiotherapy as well as systemic therapy for the
management of locally advanced disease [1]. Although both sur-
gical and systemic advanced approaches have shown better quality
of life in patients with Head and Neck Squamous Cell Carcinoma
(HNSCCQ), only insignificant and unclear improvements in patient
survival are detected. The efficacy of certain treatment regimen in
this case depends on the patient’s health status, tumour site as well
as its extent [1]. Several randomized controlled trials failed to assess
the efficacy of targeted therapy on the survival benefits in HNSCC
patients [2-4].

Cisplatin along with radiotherapy is used to increase the sensitivity
of radiation since 1970 and along with combination chemotherapy
in advanced disease stages. Nonetheless, the complete patient ad-
vantage from cisplatin-based radio-sensitization remains unspeci-
fied which reflects the shortage of biomarkers predicting, sensitivity
to cisplatin and increase concerns about kidney toxicity and audi-
tory loss particularly; in older patients with chronic diseases [5-7].
A dose of 100 mg/m? of cisplatin is usually used with simultaneous
radiotherapy every 3 weeks [8], yet; is associated with remarkable
acute and late toxicitie. Therefore, completing these regimens is rel-
atively poor [6]. Consequently, a lower cumulative cisplatin doses
have been suggested [9-11]. Protocols have suggested weekly low
dose of 40 mg/m? cisplatin to decrease toxicities however, no suffi-
cient evidence is detected regarding its efficacy [9].

Accordingly, the aim of this study is to assess the efficacy and safety
of low dose weekly cisplatin in comparison with the standard cis-
platin higher dose treatment concurrently with Intensity Modulat-
ed Radiation Therapy (IMRT) for patients with locally advanced
HNSCC.

MATERIALS AND METHODS

Patient’s selection

This study has concluded 46 patients with locally advanced HN-
SCC (stages 3 and 4). Privacy of all patients’ data was guaranteed.
In this study, 97 patients were assessed for eligibility, 29 patients
did not meet the criteria and 22 patients refused to participate in
the study. The remaining 46 patients were randomly allocated into
two groups (23 patients in each). All allocated patients were fol-
lowed-up and analysed statistically.

Inclusion criteria

* Patients proved histologically as locally advanced squamous or
undifferentiated carcinomas.
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* Aged between 18 years to 70 years.

* Eastern Co-operative Oncology Group (ECOG) Performance
Status (PS) from 0-2

¢ Creatinine clearance>60 ml/min.

* A written informed consent was obtained from the included pa-
tients after informing them with the benefits and risks of treatment.

Exclusion criteria

* Patients proved to have metastatic disease or previously had
neo-adjuvant chemotherapy or had past history of another malignancy.

Assessment and evaluation

Pre-treatment clinical evaluation has been done to all the patients,
such as full medical history and physical examination, Comput-
ed Tomography (CT), PET/CT and Magnetic Resonance Imag-
ing (MRI) of head and neck region with intravenous contrast were
done according to the physicians and clinical demands, direct flex-
ible endoscopic examination, X-ray of the chest or thoracic CT.
Other chronic diseases were evaluated and recorded. Patients were
randomly assigned into two equal groups where group A (23 pa-
tients) had high dose cisplatin and group B (23 patients) had low
dose cisplatin as shown in Figure 1.

‘ Assessed for eligibility (n=97) ‘

Excluded (n=51)
+Not meeting inclusion criteria (n=29)
~Patient refusal (n=22)

Randomized (n=46)

High-dose Cisplatin group
(@=23):

Received radiotherapy with

chemotherapy and received

high-dose Cisplatin every 3
weeks

Low-dose Cisplatin group
(a=23):
Received radiotherapy with
chemotherapy and received
low-dose Cisplatin weekly

23 patients were included in the
follow-up.
No drop out

23 patients were included in the
follow-up.
No dropout

l |

The results were tabulated and
statistically analyzed (n=23)
No excluded cases

The results were tabulated and
statistically analyzed (n=23)
No excluded cases

Fig. 1. CONSORT flowchart of the enrolled patients.
In group A, the planned protocol was 100 mg/m? every 3 weeks (on
days 1, 22, and 43), respectively whereas in group B, cisplatin was
administrated concomitantly with radiotherapy at a planned dose
of 30 mg/m?* weekly.

Radiation therapy details

The patients were set up in supine position and immobilization
was achieved using S-shaped head and shoulder thermoplastic mask
(Aquaplast, USA). A planning CT scan with intravenous contrast
was done with a slice thickness of 2.5 mm starting from the vertex
of the skull down to mid-chest. The full set of images was then
transferred to the eclipse treatment planning system (version 8.6).
The Gross Tumour Volume (GTV) was the macroscopic disease in-
cluding all positive cervical lymph nodes as detected clinically and/
or radiologically. A Clinical Target Volume (CTV’s) outlined were
the high risk CTV including areas at high risk of harbouring micro-
scopic disease and low risk CTV which included low level cervical
lymph nodes in cases with node negative disease. The contouring
of lymph node stations were based on many published internation-
al consensus guidelines [12]. The Planning Target Volume (PTV)
margin was a 5 mm expansion from each CTV taking into con-
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sideration potential setup errors. Patients were planned for inverse
IMRT with the modality of step and shoot using eclipse planning
system (version 8.6, from varian medical systems). Portal image was
done every week for verification of accurate treatment plan. The
doses prescribed to the PTV primary (gross lesion) in high risk was
70 Gy in 2 Gy per fraction and the dose to the PTV low to inter-
mediate risk disease was 44 Gy-50 Gy in (2 Gy per fractions) to 54
Gy-63 Gy in (1.8 Gy per fraction) 5 fractions per week.

Chemotherapy details

Regarding group A, 100 mg/m? of cisplatin was given intravenously
in 1 litre 0.9% sodium chloride for 2 hours every 3 weeks at Ist,
22nd and 43rd days. More vigorous hydration and anti-emetics
were used to every 3 weeks protocol to decrease the risk of neph-
rotoxicity and also to decrease the emetogenic risks. For group B,
cisplatin at a dose of 30 mg/m? was administered on weekly basis
in 500 ml 0.9% sodium chloride over 1 hour during the treatment
course to a maximum of seven cycles. Pre\post-treatment hydra-
tion, corticosteroids, antiemetics, intravenous Mannitol 20% and
supportive treatment was directed for each patient. Potassium chlo-
ride and magnesium sulfate infused over 60 minutes each was nec-
essary with each infusion. Doses were adjusted according routine
laboratory tests done before chemotherapy cycle. Chemotherapy
administration was initiated if haemoglobin level was more than 10
gm/dl, platelet count of more than >100 x 109 /L, Total Leukocytic
Count (TLC) more than 4.0 x 109 /L with an Absolute Neutro-
philic Count (ANC) of more than 2.0 x 109 /L. Kidney function
tests were evaluated frequently. Administration of at least six week-
ly and two out of three chemotherapy infusions in our study was
defined as adequate chemotherapy exposure in groups A and B,
respectively. The planned cumulative dose was 200 mg/m?.

Toxicity evaluation

Assessment of toxicity was based on the fourth version of Common
Toxicity Criteria for Adverse Events [CTCAE v. 4.03] (CTCAE
2009). Scoring of acute toxicity was documented on weekly basis
from the beginning of radiotherapy till 3 months post-treatment.
In case of documentation of multiple occurrences, grading was
based on the severest grade of that particular event. Insertion of a
nasogastric tube was indicated in case of dysphagia grade 3 or more
and progressive weight loss during treatment. Weekly laboratory
testing was performed for all patients and chemotherapy dosing
was adjusted accordingly.

Statistical analysis

Results were analysed by SPSS version 26 (IBM Inc., Chicago, IL,
USA). Quantitative variables were presented as mean + Standard
Deviation (SD). Comparison between the two groups was carried
out utilizing unpaired student's t-test. Qualitative variables were
presented as frequency and percentage (%). Kaplan-Meier curve
was used to show the survival. A two tailed P-value<0.05 was con-
sidered statistically significant.

RESULTS

Patient characteristics (age, sex and smoking status), site and stage
of tumour showed insignificant difference between both groups, as
shown in Tables 1 and 2 and Figures 2 and 3.

Regarding side effects, mucositis and dysphagia were significantly
higher in high-dose cisplatin group compared to low-dose cisplatin
group (P value=0.026 and 0.029; respectively), other clinical signs
(nausea and vomiting, xerostomia, dermatitis, anaemia, leucope-
nia) were insignificantly different between both groups (Table 3)
(Figure 4).
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Tab. 1. Interobserver DWI parameters High-dose cisplatin Low-dose cisplatin group P value
reproducibility in the group (N=23) (N=23)
assessment of different
DWI parameters.
Age (years) 59.5+7.34 56 +10.21 0.197
Sex Male 13 (56.52%) 18 (78.26%) 0.208
Female 10 (43.48%) 5(21.74%)
Smoking status 13 (56.52%) 15 (65.22%) 0.762
Site Larynx 11 (47.83%) 5(21.74%) 0.26
Oropharynx 4(17.39%) 3(13.04%)
Nasopharynx 3(13.04%) 3(13.04%)
Hypopharynx 3(13.04%) 7 (30.43%)
Oral cavity 2 (8.7%) 5(21.74%)
Stage 1 15 (65.22%) 12 (52.17%) 0.434
IVA 6 (26.09%) 10 (43.48%)
IVB 2(8.7%) 1(4.35%)
Note: Data are presented as mean + SD or frequency (%).

Tab. 2. Tumour stage and nodal stage of the Stages High-dose cisplatin Low-dose cisplatin P value
studied groups. group (N=23) group (N=23)
Tumour stage T1 1(4.35%) 0 (0%) 0.499
T2 3(13.04%) 2 (8.7%)
T3 13 (56.52%) 11 (47.83%)
T4 6 (26.09%) 10 (43.48%)
Nodal stage NO 3(13.04%) 2 (8.7%) 0.726
N1 18 (78.26%) 20 (86.96%)
N2 2(8.7%) 1(4.35%)
90% A
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Fig. 2. Site of tumour of the studied groups. Note: () Larynx, (H)Oropharynx, (H)Nasopharynx, (k-)Hypopharynx, (Ed) Oral cavity.
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Fig. 3. Stage of tumour of the studied groups. Note: (.) I, (H) IVA, (H) IVB.
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Tab. 3. Clinical signs of Clinical signs High-dose cisplatin | Low-dose cisplatin group P value
the studied groups. group (N=23) (N=23)
Mucositis G2 13 (56.52%) 5(21.74%) 0.026*
G3 4(17.39%) 2 (8.7%)
G4 1(4.35%) 1(4.35%)
Dysphagia G2 10 (43.48%) 5(21.74%) 0.029*
G3 6 (26.09%) 2 (8.7%)
G4 2 (8.7%) 1(4.35%)
Nausea and vomiting G2 8 (34.78%) 7 (30.43%) 0.682
G3 5 (21.74%) 5 (21.74%)
G4 3(13.04%) 1(4.35%)
Xerostomia G2 5(21.74%) 2(8.7%) 0.633
G3 6 (26.09%) 6 (26.09%)
Dermatitis G2 10 (43.48%) 12 (52.17%) 0.593
G3 3(13.04%) 1(4.35%)
Anaemia G2 6 (26.09%) 9(39.13%) 0.067
G3 10 (43.48%) 3(13.04%)
Leukopenia G2 10 (43.48%) 6 (26.09%) 0.226
G3 3(13.04%) 6 (26.09%)
Thrombocytopenia G2 5(21.74%) 3(13.04%) 1
G3 1(4.35%) 0 (0%)
Note: Data are presented as frequency (%). *: Statistically significant as P value <0.05.
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Fig. 4. Tumour stage of the studied groups. Note: (.) T1, (H) T2, (H) T3, (ki) T4.

The mean (+ SE) survival was 33.13 + 1.22 months in high-dose
cisplatin group and 31.79 + 1.96 months in low-dose cisplatin
group showing insignificant difference (P value= 0.649). The Haz-
ard Ratio (HR (95% CI)) of mortality was 1.32 (0.39-4.41) in low-
défse cisplatin group compared to high-dose cisplatin group (Fig-

ures 5 and 6). While the cumulative mortality (%) at three years
was 21.74% in high-dose cisplatin group compared to 26.09% in
low-dose cisplatin group and was insignificantly different between

both groups (P value+0.729) (Tables 4 and 5 and Figure 7).
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Low-dose Cisplatin group

g. 5. Nodal stage of the studied groups. Note: (.) NO, (H) N1, (H) N2.

Low-dose Cisplatin group

Fig. 6. Treatment response between the studied groups. Note: () Complete response, (Ed) Partial response, (k) stable response.

Tab. 4. Treatment response
between the studied groups.

Tab. 5. Three-years overall
survival of the studied
group regarding the dose of
cisplatin.

Fig. 7. Three-years overall survival of the studied group regarding the dose of cisplatin. Note: (

Treatment response High-dose cisplatin group Low-dose cisplatin group P value
(N=23) (N=23)
Complete response 17 (73.91%) 16 (69.57%) 0.694
Partial response 3(13.04%) 2 (8.7%)
Stable disease 3(13.04%) 5(21.74%)
Note: Data are presented as frequency (%).
Standard deviation High-dose cisplatin group Low-dose cisplatin group P value
(N=23) (N=23)
Mean (95% Cl) 33.13(30.75-35.51) 31.79 (27.96-35.63) 0.649
SE 1.22 1.96
Note: Cl: Confidence Interval, SE: Standard Error, HR: Hazard Ratio
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DISCUSSION

HNSCC is the fifth most common cancer worldwide [8], the dis-
ease requires vigorous management approaches including a combi-
nation of surgery, radiotherapy and chemotherapy. Nevertheless,
about 50% of HNSCC patients develop locoregional treatment
failure [2,13]. In addition, EORTC 22931 trials stated that 5-year
overall survival was 53% in chemo-radiotherapy in comparison to
40% using radiotherapy alone [14] which remains low suggesting
the discovery of novel treatment options with higher overall surviv-
al rates and lower side effects for patients with HNSCC.

In this study, comparison between low dose weekly cisplatin (30
mg/m?) and higher doses (100 mg/m?) every 3 weeks revealed in-
significant difference in treatment response between both groups.
However, high dose cisplatin showed higher rate of complete re-
sponse (73.91%) in comparison to (69.57%) in low dose cispla-
tin with similar attitude between both groups in partial response.
Nevertheless, low dose cisplatin showed higher insignificant stable
disease status (21.74%) in comparison to higher doses of cisplatin
(13.04%). In the contrary, Cooper et al., study revealed that rate
of stable disease was significantly higher in cisplatin-radiotherapy
combined-therapy (100 mg/m?) with an estimated two-year rate of
local and regional control of 82% in comparison with 72% radio-
therapy alone [15]. In the same line, higher dose of cisplatin (150
mg/m?) proved efficacy in T4 squamous cell carcinoma of the oral
cavity, oropharynx, hypopharynx or larynx along with concurrent
radiation therapy (70 Gy, 2.0 Gy/fraction, daily for 5 days over 7
weeks). The study revealed a complete response rate in 85% at the
1 ry site and 88% at nodal regions [16]. The controversial results
could be due to the comparison between high dose cisplatin with
concurrent radiotherapy and radiotherapy alone not with low dose
cisplatin with simultaneous radiotherapy.

Nonetheless, many studies have revealed the higher toxicity asso-
ciated with high dose cisplatin [15,17,18]. This matches our study
findings where higher incidence of mucositis and dysphagia were
significantly detected in high-dose cisplatin group compared to
low-dose cisplatin group. Similarly, one study has assessed patients
with HNSCC between 1992 and 1999. The study concluded 295
patients and was early ceased as grade 3 or worse toxicity was de-
tected in 89% of patients who were on high dose cisplatin and
radiotherapy in comparison to radiotherapy alone. However, the
study has concluded that addition of simultaneous high-dose cis-
platin to conservative single daily fractionated radiation significant-
ly progresses survival [19]. Moreover, Bernier et al., detected higher
incidence of severe (grade 3 or higher) adverse events in functional
mucosal, muscular fibrosis, and cytopenia as well as nausea/vomit-
ing in cisplatin-radiotherapy group [17]. Similar results were stated
by Cooper et al., study where combined chemotherapy and radio-
therapy augmented the occurrence of severe adverse events from
34% to 77% (P<0.001) in comparison with radiation therapy
alone [20].

Furthermore, overall survival rates were calculated in this study
and revealed insignificant difference between both groups never-
theless, longer overall survival was detected in high dose cisplatin
(33.13 + 1.22 months) in comparison to (31.79 + 1.96 months) in
low-dose cisplatin group. The Hazard Ratio of mortality increased
with high-dose cisplatin group in comparison to low-dose cisplatin
group. Nonetheless, the cumulative mortality (%) at three years
was 21.74% in high-dose cisplatin group compared to 26.09% in

low-dose cisplatin group and was insignificantly different between
both groups (P value=0.729). In the contrary, one meta-anal-
ysis has compared 52 studies including 4,209 patients regarding
chemoradiation regimens with weekly low-dose and three-weekly
high-dose cisplatin regimens. The meta-analysis concluded no sig-
nificant difference in treatment efficacy presented as overall survival
or response rate between both groups. However, the weekly low
dose cisplatin regimen showed more convenient and significantly
less toxic with respect to severe (grade 3-4) myelosuppression (leu-
kopenia p=0.0083; neutropenia p=0.0024), severe nausea and/or
vomiting (p<0.0001), as well as severe nephrotoxicity (p=0.0099).
Moreover, the weekly regimen induced more grade 3-4 dysphagia
(p=0.0026) and weight loss (p<0.0001). The study could not con-
clude similar eflicacy of both cisplatin doses [21]. Unfortunately,
our study could not reveal any significant difference among both
groups regarding these side effects except for mucositis and dys-
phagia. Furthermore, 2901 patients were included in another study
where 2200 received high dose cisplatin (mean initial dose 100 mg/
m?) while the remaining had low dose cisplatin of 40 mg/m?. The
study revealed similar improvement in overall survival between
low and high dose cisplatin (hazard ratio=0.94, 95% confidence
interval=0.80 to 1.04). However, high cisplatin dose was associat-
ed with an upsurge in acute kidney injury, neutropenia, dehydra-
tion/electrolyte disturbance, and hearing loss [22]. Similar results
were revealed in Kiyota et al., study where 261 locally advanced
HNSCC patients were enrolled (3-weekly cisplatin, 132 patients;
weekly cisplatin, 129 patients).The study revealed non-inferiority
of weekly chemoradiotherapy to 3-weekly cisplatin in regards to
overall survival, with a hazard ratio of 0.6 (99.1% CI, 0.374 to
1.273 [<1.32]) [23]. Additionally, Grade 3 or more neutropenia
and infection associated with higher doses of cisplatin (49%) were
detected less frequently in low dose weekly regimen (35%) as were
kidney dysfunction and auditory impairment. Surprisingly, no
treatment-related mortality was detected in the 3-weekly cisplatin
regimen in comparison with two cases (1.6%) in the weekly cis-
platin regimen which agrees with the study regarding cumulative
mortality risk assessment following 3-weekly dose of cisplatin. This
could owe to a limitation of the Kiyota et al., study where a non-
inferiority margin was pre-determined to be 10% for 5-year overall
survival, equal to a noninferiority margin of HR of 1.32 which
allows for 32% death upsurge in chemoradiotherapy with weekly
cisplatin. This could limit the detection of higher mortality rates
in advanced disease status including poorly differentiated subtypes

and large tumors (pT3-4).
CONCLUSION

High dose cisplatin concomitantly used with radiotherapy showed
higher but insignificant survival in comparison with low dose cis-
platin with better toxicity profile in favour of low dose protocol.
Future large-scale studies are recommended with multiple low dose
regimens for further assessment of benefit/hazard ratio of low dose
versus high dose cisplatin with concurrent radiotherapy in treating
HNSCC patients. Although there was no discernible difference in
treatment response between the groups we evaluated, there was a
negligible increase in survival when larger dosages of cisplatin were
used in comparison to lower doses. There was no discernible differ-
ence in the side effects between the high-dose and low-dose Cispla-
tin groups, except that mucositis and dysphagia were much more
common in the former.
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