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Abstract: Objective: This study aimed at comparing response rate and acute toxicities, in patients with locally
advanced laryngeal squamous cell carcinomas (SCC) who received definitive radiotherapy (RT) concurrent with
either of two cisplatin regimens (100 mg/m? administered every 3 weeks or 40 mg/m? administered weekly).
Methods: Fifty previously untreated patients with stage Ill or IVA cancer larynx were enrolled throughout the
period between June 2013 and June 2016. Results: Of all treated patients, 46% had clinical response. Patient treated
with every 3 weeks sensitization had apparent insignificant better response than those treated with weekly
sensitization (p=0.538). Thirty-six (72%) patients had treatment interruption and 3 (6%) patients discontinued their
planned treatment due to side effects. However, this interruption was not significant between the two arms
(p=0.733). Patients treated with weekly sensitization had significantly lower leukopenia, nausea and acute renal
injury (p<0.05). The median OS time was 37 vs. 29 months for every 3 weeks versus weekly treated patients with
the 2-year OS rate was 72% and 64% respectively (p=0.153). The median PFS was 29 vs. 27 months with the 2-year
PFS rate was 68% and 60% respectively (p=0.592). Conclusions: Concurrent chemoradiotherapy (CRT) with
weekly low-dose cisplatin is a reasonable and less toxic alternative to high-dose cisplatin given every 3 weeks in the
treatment of locally advanced laryngeal SCC. More studies comparing the two regimens are required, particularly in
patients with cancer at specific sites who need definitive CRT.
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1. Introduction

Radiotherapy is an important therapeutic
modality in the treatment of locally advanced head &
neck squamous cell carcinoma (HNSCC) and is given
as a definitive treatment or as adjuvant treatment after
surgery. Also, concomitant chemotherapy improves
overall survival as well as loco-regional control .
Concurrent chemoradiation (CRT) was superior to
radiotherapy alone and sequential approaches for
definitive treatment and became the standard modality
for these patients “.

Cisplatin (100 mg/m? every three weeks)
concurrent with radiation therapy is the most used
regimen as a definitive chemoradiation in primary and
postoperative settings @ > Y. However, increase in
acute toxicities (i.e. mucositis, high emetic potential,
neurotoxicity, ototoxicity, and nephrotoxicity) can
induce early treatment termination or at least, decrease
in treatment compliance @*67:12),

The main aim now is to decrease the toxicity
associated with chemoradiation without altering its
efficacy. Therefore, modifying the full dose of
cisplatin aiming at decrease toxicities and increase
compliance while maintaining dose intensity seem to
be logical. Trials used other regimens; 40 mg/m’

weekly during radiotherapy © **°, or 20 mg/m? for 4
days in week 1 and 5 of radiotherapy *®.

The weekly schedule had lower toxicity with an
expectation to have efficacy similar to that of the
every 3 weeks schedule. Espeli et al, (2012) @7
reported that 100 mg/m? of cisplatin had better overall
survival (OS) with similar progression-free survival
(PFS) compared to weekly cisplatin while Fayette et
al, (2015) @ in their study had significantly better OS
and PFS on univariate but not on multivariate
analyses. On another hand, Tsan et al, (2012) % and
Geiger et al, (2014) ® found that the outcomes were
not significantly different between the two regimens.

The primary purpose of this analysis was to
compare response rate and acute toxicities, in patients
with locally advanced laryngeal SCC receiving
definitive chemoradiotherapy with either of two
cisplatin regimens (100 mg/m? administered every 3
weeks or 40 mg/m? administered weekly) concurrent
with radiotherapy. The secondary endpoints included
OS, locoregional progression-free survival rates.

2. Patients and Methods

This phase Il prospective study was conducted in
clinical oncology department, Tanta University
Hospital, throughout the period between June 2013
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and June 2016. Fifty previously untreated patients
with cancer larynx (stage Il or IVA) according to the
American Joint Committee of Cancer (AJCC) staging
system 2010 were enrolled with a minimum follow-up
period of 12 months.

All patients were informed of the nature of the
study and had consented for admission into the study.
2.1. Inclusion criteria

All patients aged between 18 to 70 years who
had a histologically confirmed locally advanced
unresectable squamous cell carcinoma of the larynx
with a performance status (PS) of 0 to 2 according to
an Eastern Cooperative Oncology Group (ECOG),
adequate bone marrow, renal and liver function profile
and had no prior surgery, chemotherapy or
radiotherapy.

2.2. Exclusion criteria

Patients presented with evidence of distant
metastasis, previous head and neck irradiation, other
malignancy or life-threatening comorbid illness,
hepatic or renal impairment that interfere with either
completion of therapy or follow-up and pregnant or
lactating woman were excluded from the study.

2.3. Regimen design

All patients received Cisplatin as a radio-
sensitizing agent either at a weekly dose of 40
mg/m?r 100 mg/m? on day 1, 22, 42 administered as
an 1.V. infusion over 1 hour period during the course
of radiotherapy.

All patients received prophylactic hydration and
antiemetic agents and were monitored for potential
toxicity through clinical examination and laboratory
investigations weekly.

The radiation dose to the primary tumor and
clinically positive nodes was 70 Gy/35 fractions, 2
Gyl/fraction over a seven-week period. The entire
neck, including the supraclavicular areas and the
posterior neck, was irradiated with a minimum of 50
Gy. Clinically positive nodes was supplemented with
the beams that covered the primary tumor, with
electrons, or with tangential anteroposterior beams.
2.4. Assessment

Patients were assessed by full personal, present,
past and smoking history; full clinical examination
including general and locoregional examinations with
evaluation of performance status. Fiber-optic
laryngopharyngoscopy and biopsy were done for all
cases. A dental consultation was done to all patients
before treatment.

Laboratory investigations included complete
blood picture, liver & renal function.

Radiological investigations included baseline CT
scan or MRI of the neck. Radiological investigations
to the chest, abdomen, and pelvis to exclude
metastasis included chest X-ray (or CT chest if there is

suspicious lesion); abdominopelvic sonar and bone
scan if indicated.

Patients were advised to avoid spicy foods, very
cold or hot drinks as well as solid and sour food,
receive adequate nutrition by frequent meals with a
high-calorie intake.

Clinical assessment was done weekly during
CRT phases. At each visit, toxic effects from CT and
RT were recorded according to National Cancer
Institute Common Terminology Criteria for Adverse
Events (NCI-CTCAE) version 3.0.

2.5. Response evaluation

Tumor response was assessed at least 1 month
after the end of the radiotherapy by ENT examination,
CT scan of the neck, fiber-optic endoscopy and biopsy
from the primary site. Tumor response was evaluated
according to Response Evaluation Criteria in Solid
Tumors (RECIST) criteria ®. Complete remission
(CR) was defined as complete disappearance of all
target lesions without an occurrence of new lesions
that was maintained for four weeks. Partial remission
(PR) was defined as a decrease in the sum of the
longest lengths of all baseline target lesions >30%
which was maintained for four weeks. Stable disease
(SD) was defined as a decrease in the sum of the
longest lengths of all baseline target lesions less than
PR, or enlargement of the lesions without progression.
Progressive disease (PD) was defined as an increase in
the sum of the longest lengths of the detected smallest
target lesion > 20%, or occurrence of one or more new
lesion sites.

2.6. Follow-up

Patients were followed monthly by clinical
examination, laboratory investigation to evaluate the
toxicity and response stability. Every 3 months by
neck CT or MRI, fiber-optic endoscopy and biopsy if
needed from the primary site for 2 years then every 6
months annually.

2.7. Statistical analysis

The primary endpoints include assessment of
treatment response and safety profile of the treatment
protocol. The secondary endpoints include evaluation
of the OS and the PFS rates. Overall survival was
calculated from the date of diagnosis to the date of
death, regardless of cause or the last visit. Progression-
free survival was defined as the time from the start of
treatment to the date of disease progression
documentation or last visit. Overall survival and PFS
rates were analyzed by the Kaplan-Meier method.
Efficacy endpoints were analyzed according to the
intention-to-treat principle-i.e. all patients who met the
eligibility criteria were included in the analysis. The
log-rank test was used to compare the 2 groups of
patients. A p-value <0.05 was considered statistically
significant. All statistical analysis was performed
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using Statistical Package for Social Sciences software
V.21.0 (SPSS, Inc. Chicago, IL).

3. Results

The median age of patients was 58 (range, 40-65)
years with mean + SD age was 55.9 #6.8 years.
Eighty-Two percent had PS <2 and 66% had
pathological grade <3. All T & N stages were

presented with 62% of all patients had pathological
stage 111 and 38% had stage 1VVa (Table 1).
3.1. Response rate

Forty-Six percent of all treated patient had
clinical response (CR + PR). Patient treated with every
3 weeks sensitization had an apparent better response
to those treated with weekly sensitization, but the

difference was not significant (p=0.538) (Table 2).

Table 1. Patients and tumor characteristics.

Characteristics Whole Group 3 Weeks Weekly b
No. (%0) No (%) No (%)
Age (Median: 58, Range: 40-65 years)
<58 24 (48%) 9 (37.5) 15 (62.5) 0.089
> 58 26 (52%) 16 (61.5) 10 (38.5) '
Sex
Male 42 (84%) 21 (50) 21 (50) 1
Female 8 (16%) 4 (50) 4 (50)
Performance status
0 4 (8%) 0(0) 4 (100) 0.113
1 37 (74%) 20 (54.1) 17 (45.9) '
2 9 (18%) 5 (55.6) 4 (44.4)
Tumor grade
Grade 1 6 (12%) 4 (66.7) 2 (33.3) 0.683
Grade 2 27 (54%) 13 (48.1) 14 (51.9) '
Grade 3 17 (34%) 8 (47.1) 9 (52.9)
T stage
1 3 (6%) 2 (66.7) 1(33.3)
2 11 (22%) 3(27.3) 8 (72.7) 0.351
3 24 (48%) 14 (58.3) 10 (41.7)
4 12 (24%) 6 (50) 6 (50)
N stage
0 16 (32%) 10 (62.5) 6 (37.5) 0.437
1 26 (52%) 12 (46.2) 14 (53.8) '
2 8 (16%) 3(37.5 5 (62.5)
Stage
T3 31 (62%) 16 (51.6) 15 (48.4) 0.771
T4a 19 (38%) 9474 10 (52.6)
Table (2): Response rate.

Whole Group 3 Weeks Weekly
Response Rate No. (%) No (%) No (%) p
CR 8 (16%) 5 (62.5%) 3 (37.5%)
PR 15 (30%) 9 (60%) 6 (40%) 0538
SD 16 (32%) 7 (43.8%) 9 (56.3%) '
PD 11 (22%) 4 (36.4%) 7 (63.6%)

3.2. Toxicity of treatment

All patients received CRT with median RT dose
72 (range, 44-72; mean £ SD, 67.5+7.9) Gy given over
median time of 54 (range, 30-62) days. Thirty-six
(72%) patients had treatment interruption and 3 (6%)
patients discontinue their planned treatment due to
side effects. However, this interruption was not
significant between the two arms (p=0.733). Patients
treated with weekly sensitization had significantly
lower leukopenia, nausea and acute renal injury

(p<0.05) than those treated with every 3 weeks
sensitization. (Table 3).
3.3. Survival outcome

The median follow-up time from treatment start
was 34 (range 7-51) months. At the end of the follow-
up period, 18 (36%) patients were alive. The median
OS time was 32 (range, 5-49; 95% CI, 27.7-36.3)
months in the whole group of patients, while it was 37
(range, 6-49; 95% CI, 31.3-42.7) months and 29
(range, 5-47; 95% CI, 24.9-33.1) months for every 3
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weeks versus weekly treated patients respectively. The
2-year OS rate was 68% in the whole group of patients
while it was 72% and 64% for the 2 groups
respectively (p=0.153) (Table 4, Fig. 1).

The median PFS was 28 (range, 1-49; 95% ClI,
24.7-31.3) months in the whole group of patients,
while it was 29 (range, 1-49; 95% CI, 26.6-31.4)

months and 27 (range, 1-47; 95% CI, 22.2-31.8)
months for every 3 weeks versus weekly treated
patients respectively. The 2-year PFS rate was 64% in
the whole group of patients while it was 68% and 60%
for the 2 groups respectively (p=0.592) (Table 4, Fig.
2).

Table (3): Toxicity of treatment.

3 Weeks (no, %)

Weekly (no, %)

Toxicity 0 Il miv_ 0 I Y P
Hematological
Anemia 8 (32) 15 (60) 2(8) 13 (52) 11 (44) 1(4) 0.343
Leukopenia 9 (36) 11 (44) 5 (20) 17 (68) 7(28) 1(4) 0.049*
Thrombocytopenia 14 (56) 10 (40) 1(4) 19 (76) 6 (24) 0 (0) 0.252
Non-hematological
Mucositis 3(12) 17 (68) 5 (20) 4 (16) 17 (68) 4 (16) 0.881
Anorexia 5 (20) 19 (76) 1(4) 3(12) 22 (88) 0(0) 0.423
Nausea 6 (24) 18 (72) 1(4) 15 (60) 10 (40) 0(0) 0.028*
Vomiting 7(28) 16 (64) 2(8) 15 (60) 9 (36) 1(4) 0.074
Dysphagia 4 (16) 20 (80) 1(4) 3(12) 22 (88) 0(0) 0.538
Diarrhea 14 (56) 10 (40) 1(4) 17 (68) 8 (32) 0(0) 0.469
Acute Renal Injury 13 (52) 9 (36) 3(12) 21 (84) 4 (16) 0(0) 0.033*
Neuropathy 13 (52) 11 (44) 1(4) 16 (64) 9 (36) 0(0) 0.470
* Significant, p<0.05
Table (4): Survival Outcome
Overall Survival (OS)
Whole group 3 Weekly group Weekly group p
Median 32 37 29
Range 5-49 6-49 5-47 0153
2-year OS 68% 72% 64% '
95% CI 27.7-36.3 31.3-42.7 24.9-33.1
Progression Free Survival (PFS)
Median 28 29 27
Range 1-49 1-49 1-47 0592
2-year PFS 64% 68% 60% '
95% CI 24.7-31.3 26.6-31.4 22.2-31.8

Sensitizing Cisplatin

—t= 3 weeks-censored
— weekly-censored

Cum Survival

0o p=0.153

T T T T T T T T T
0o 600 1200 1600 2400 3000 3600 4200 4800

Overall Survival (Months)

Figure 1: Overall survival
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Sensitizing Cisplatin
=13 weeks

Cum Survival

0o p=0.503
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Figure 2: Progression free survival
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4. Discussion
The addition of chemotherapy to radiotherapy
improves the locoregional control rates with

demonstrated increased survival rates, however, the
toxicities can be life-threatening “®. The most
important agent for definitive chemoradiotherapy of
SCCHN is cisplatin. It is not yet clear whether
concurrent weekly administration of 30-40 mg/m?
cisplatin is as effective as the “standard” regimen 100
mg/m? of cisplatin given every 3 weeks with RT. The
aim of this study is to contribute to the question
whether weekly cisplatin is a reasonable and less toxic
alternative to 100 mg/m? of cisplatin given every 3
weeks.

To avoid a potential selection bias caused by
different anatomical sites that may affect prognosis
and survival outcome, our study included patients with
locally advanced laryngeal SCC, who had received
definitive chemoradiotherapy.

As regard toxicity, patients in the present study
treated with higher dose of cisplatin given every 3
weeks had more toxic side effect compared with
patients treated with weekly dose, mainly in the form
of leucopenia (p=0.049), nausea (p=0.028) and acute
renal toxicity (P=0.033).

Ho et al ¥ retrospectively analyzed the results
of the treatment of 51 patients with stage 1Va HNSCC
who were treated with radiotherapy (66-70 Gy/33-35
fractions) concurrent with cisplatin given every 3
weeks vs. weekly. Scheduled cisplatin cycles were
delayed and cisplatin dose reduction was reported
more frequently in the 3-week arm. Concerning the
acute toxicities, they were comparable between the
two arms.

Espeli et al, “” analyzed the treatment outcome
of cisplatin given every 3 weeks vs. weekly concurrent
with intensity-modulated radiation therapy (IMRT) in
94 HNSCC patients presented with stage HI/IV
retrospectively. They reported significantly higher
chronic renal failure rate with the 3-weekly regimen
(p=0.04) with less nephrotoxicity in the weekly arm.

Fayette et al ®® studied 262 patients presented
with HNSCC retrospectively. All the patients received
IMRT associated with cisplatin as sensitizing agents
either every 3 week so weekly. They reported more
toxicity in the 3-week arm in the form of loss of
weight, mucositis, dermatitis, treatment interruption
and renal failure.

Tsan et al ® randomly treated 55 patients with
high-risk oral SCC post-operatively with adjuvant RT
(66 Gy/33 fractions) concurrent with cisplatin every 3
weeks or weekly. Significantly grade >3 mucositis
was reported in the weekly arm, (p=0.012) with nearly
comparable other acute toxicities.

Rades et al ®? studied 75 patients presented with
locally advanced HNSCC and treated with RT

11

concurrently with cisplatin given either every 3 weeks
or weekly and reported significantly higher toxicity in
the 3-week arm, grade >3 hematotoxicity (p=0.004),
grade >2 renal failure Sp:0.004).

Melotek et al “® studied 212 patients with
HNSCC treated with RT concurrent with platinum-
based regimens given either every 3 weeks or weekly,
retrospectively. Patients in the 3-week arm had
significant acute kidney injury (50.0% vs. 22.1%;
p<0.001) with increased hospitalization days (p=0.03).

In the present study, with 34 (range 7-51) months
median follow-up, the 2-year OS rate was 72% for the
3-week arm vs. 64% for the weekly arm (p=0.153).
The 2-year PFS rate was 68% and 60% for the 2
groups respectively (p=0.592). This non-significant
difference between the two arms was also reported in
many trials on patients with locally advanced HNSCC.

Tsan et al ™ reported that after 12 months
median follow-up, the 1-year OS rate was 79.3% vs.
71.6%, respectively (p=0.978), and the 1-year
locoregional recurrence free survival was 71.1% vs.
60.0%, respectively (p=0.806).

Geiger et al @ studied the results of
postoperative treatment of 104 patients with locally-
advanced oropharygneal SCC who received adjuvant
RT concurrent with cisplatin either every 3 weeks or
weekly. The reported 3-year OS rate was 84% vs.
75%, respectively (p=0.30) and the 3-year recurrence-
free survival was 71% vs. 74%, respectively (p=0.95).

Melotek et al ® reported that with 23.7 months
median follow-up, both arms of treatment had non-
significant survival differences with 2-year OS rate
was 75.7% vs. 69.9% (p=0.71) and 2-year PFS rate
was 53.1% vs. 50.7% (p=0.55), respectively.

Other trials showed a significant advantage in
either OS or PFS or both favoring the 3-week regimen.
Espeli et al, ® reported longer OS with every 3-weeks
regimen (p=0.041) but the PFS was nearly equal in
both arms (p=0.47). Fayette et al ™ reported that with
73 months median follow-up, the 5-year OS rate was
62.3% vs. 52.6% (p=0.014) and the 5-year PFS rate
was 55.8% vs. 43.6% (p=0.016) in the 3-week vs.
weekly regimens respectively. Rades et al ®? showed
improved OS rate with 3-week arm (p=0.023) on
multivariate analysis. Ho et al ™ reported that with 49
months follow-up in the 3-week arm, the OS rate was
52% & the local control was 63% vs. 71% & 79%
respectively in the weekly arm after 26 months median
follow-up.

Conclusions

In definitive concurrent CRT, weekly low-dose
cisplatin is a reasonable and less toxic alternative to
high-dose cisplatin given every 3 weeks in the
treatment of locally advanced laryngeal SCC. More
studies comparing the two regimens are required,
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particularly in patients with cancer at specific sites
who need definitive CRT.
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