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Abstract

Aim: The present study compares a single and combination chemotherapy regimen in concurrent settings with radiotherapy for locally
advanced head and neck squamous cell cancer in terms of local control of disease, toxicity profiles, and progression-free survival.

Background: Head and neck squamous cell cancer (HNSCC) can be successfully managed with a well-coordinated multidisciplinary
approach. The most commonly used approach is combined radical radiotherapy with chemotherapy. Present study compared Paclitaxel with
a combination chemotherapy regimen including Cisplatin and Paclitaxel as concurrent chemoradiation in terms of local control of disease,
toxicity profile and progression-free survival.
Materials and Method: In this randomized prospective study 100 patients of locally advanced HNSCC were included. Patients were
divided into two groups, one group received paclitaxel alone while other received paclitaxel with cisplatin as concurrent chemotherapy with
external beam radiotherapy (EBRT) at a tertiary care Centre of central India. Both the groups were comparable with respect to age, sex, and
performance status of patients.

Results: On overall comparison log rank test shows a chi square statistic of 4.299 and a p value of 0.038 suggestive of significant difference
between the progression-free survival of two arms while difference in toxicity profile of two arms was comparable.
Conclusion: Present study suggests progression-free survival benefit of using paclitaxel and cisplatin both together as concurrent
chemotherapy with comparable toxicity profile to that of paclitaxel alone.
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Introduction
Cancer as an illness of man is a serious health problem,
particularly in developing countries as it is one of the most
serious causes of morbidity and mortality among a major part of
the world’s population. Head and neck squamous cell carcinoma
(HNSCC) are the sixth commonest cancer in the world. Five lakh
new cases of HNSCC are diagnosed worldwide per year [1]. In
India alone, 2.5 lakh new patients are diagnosed of whom about
three-fourths are in an advanced stage [2]. The main treatment
modalities used in the treatment of head and neck cancers
are surgery, radiotherapy and chemotherapy. The treatment
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modality to be used is selected on the basis of knowledge of the
natural history of disease as well as on the understanding of
the treatment plan chosen and its complications. Tremendous
revolutionary changes have taken place in the management of
cancer over the past decades and now it is a generalized notion
that cancer can be successfully managed by a well-coordinated
multidisciplinary approach. One of the most commonly used
approaches has been to combine radical radiotherapy with
chemotherapy, and evidence has emerged, that this concurrent
chemo-radiotherapy (CCRT) modality can achieve not only
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better local control, but also increased survival in advanced
head and neck cancer [3-8]. Present study compares a single
drug concurrent chemotherapy regimen of paclitaxel with a
combination chemotherapy regimen with added cisplatin to
paclitaxel in terms of local control of disease, i.e. clinical response
to treatment, progression free survival and toxicity profile.

Aim and Objectives

To evaluate the efficacy of Paclitaxel with Cisplatin in
comparison to Paclitaxel alone as concurrent chemotherapy
regimen in terms of response at the primary site of tumour.
i.
To analyses treatment responses in terms of local
control of disease.

ii.
To compare toxicity profiles of the two regimens
in terms of the most common toxicities reported in these
regimens.
iii.

To evaluate and compare progression free survival.

Materials and Methods

This is a randomized prospective study that includes a
total of 100 histopathologically proven patients with locally
advanced squamous cell carcinoma of head and neck presenting
at a tertiary care Centre of central India between October 2015
up to August 2017. Study was conducted after approval from
institutional ethical committee and a written informed consent
has been taken from each patient included in the study. All
patients were treated with external beam radiotherapy (EBRT)
up to 66-70 Gy. The spinal cord dose was limited to 4600 cGy i.e.
up to 23 fractions and patients were stratified into two groups
according to their concurrent chemotherapy regimen.
i.
Arm A: Patients received paclitaxel (60mg/m2) with
cisplatin (20mg/m2) as concurrent chemotherapy with
conventional radiotherapy.
ii.
Arm B: Patients received paclitaxel (60mg/m2) alone as
concurrent chemotherapy with conventional radiotherapy.

Treatment response was evaluated according to RECIST
(Response Evaluation in Solid Tumors) criteria. Statistical
analysis was done by using Microsoft Excel and Epi-info version
7. Means were calculated for each of the quantitative values
and then comparisons were made using independent t-test.
Chi square test was used for comparison of response between
the two arms, and Kaplan Meier analysis was done for survival
analysis, while for comparison of progression-free survival
of both arms log rank hypothesis was used. P value <0.05 was
taken as statistical significant.

Results

A total of 118 patients were included in the study, out of which
50 patients were in Arm A and 50 in Arm B while nine patients
of each arm were lost to follow up during or after treatment.
Each patient in Arm A received paclitaxel and cisplatin both
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as concurrent chemotherapy, whereas Arm B patients received
paclitaxel alone as concurrent chemotherapy along with EBRT.
The median age of patients in Arm A was 50 years (with a range
of 30-65 years) and that in Arm B was 43 years (with a range of
31 – 70 years) (p=0.64). Overall 88%of patients were male and
only 12% were female. In Arm A 44 (88%) patients were male
while 6 (12%) patient was female. In Arm B 39 (78%) patients
were male and only 11 (22%) were female (p=0.18). At the
time when patients have been taken for CCRT ten patients had
a Karnofsky performance score (KPS) of 90, 89 had a KPS of 80
and one patient a KPS of 70. According to the inclusion criteria of
the study, patients with advanced HNSCC (Stage III and Stage IV)
were included in the study. In Arm A 43 (86%) patients belong
to stage IV disease while only 7 (14%) patients were of stage
III disease. In Arm B 40 (80%) belong to stage IV disease while
10 (20%) patients were of stage III disease (p=0.42). In Arm
A 22 (44%) patients were have well differentiated squamous
cell carcinoma (WDSCC), 23 (46%) were have moderately
differentiated squamous cell carcinoma (MDSCC) while 5 (10%)
of patients were have poorly differentiated squamous cell
carcinoma (PDSCC).

Figure 1: Comparison of Progression Free Survival of Arm A
and Arm B (p=0.038).

In comparison Arm B is having 23 (46%) of cases of WDSCC,
18 (36%) of MDSCC and 9 (18%) of PDSCC (p=0.41). Most of
the patients in the study were having buccal mucosa cancer 27
(27%) followed by tongue 21 (21%), Supraglottis 11 (11%), and
pyriform fossa 9 (9%). All the patients showed response in both
the groups. In Arm A, complete response was observed in 37
(74%) patients and 13 (26%) patients showed partial response
while on further follow-up at 12 months, 18 months and 24
months 1 (2%), 2 (4%) and, 2 (4%) patients suffered recurrence
at the primary site respectively. In Arm B, complete response
was seen in 60% and partial response in 40%, while on further
follow up at 6months, 12 months, 18 months and 24 months 2
(4%), 1 (2%), 3 (6%), 3 (6%) patients suffered recurrence at the
primary site respectively. The chi-square statistic is 2.2162 with
a p-value of 0.14 which suggests that in terms of the number of
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patients, Arm A patients showed a more complete response, but
the difference was statistically not significant. Progression Free
Survival (PFS) was observed for both the groups for a followup of 24 months. The difference was statistically significant (p
value -0.038) Figure 1, as Group A showed a higher PFS rate than
Group B.
The median follow-up time for group A was 13 months while
20 months for arm B. The median survival time in group A was
24 months (lower limit- 17.16 and upper limit- 30.83 with 95%
CI) and in group B it was 18 months (lower limit- 4.31 and upper
limit- 31.684 with 95% CI) while the overall median survival
Table 1: Comparative Toxicity Among Arm A and Arm B.

time was 24 months (upper limit- 18.71 and upper limit- 29.28
with 95% CI). Overall mean survival time was 15.4 (upper limit13.28 and lower limit- 17.42 with a std. error of 1.057). On
overall comparison Log rank test shows a chi square statistic of
4.29 and a p value of 0.038 suggestive of significant difference
between the progression-free survival of two arms which is
more for arm A (Figure 1). As comparison was made between
the two groups according to their toxicity profiles, no significant
difference was seen (for mucositis p=0.28, skin p=0.89, GIT
p=0.051, hematological p=0.08) but all the toxicity observed was
more in arm A (Table 1), (Figures 2 & 3).

Arm B

Arm B

Grade 1

Grade 2

Grade 3

Grade 4

Grade 1

Grade 2

Grade 3

Grade 4

Mucosa

15 (30%)

13 (26%)

13 (26%)

9 (18%)

7 (14%)

17 (34%)

15 (30%)

11 (22%)

GIT

15 (30%)

17 (34%)

8 (16%)

10 (20%)

6 (12%)

16 (32%)

18 (36%)

10 (20%)

Skin

Hematological

7 (14%)
9 (18%)

19 (38%)
18 (36%)

16 (32%)
15 (30%)

8 (16%)
8 (16%)

7 (14%)
3 (6%)

17 (34%)
18 (36%)

15 (30%)
12 (24%)

11 (22%)
17 (34%)

Figure 2: Number of patients showing various toxicities at follow-ups during radiotherapy in Arm A.

Figure 3: Number of patients showing various toxicities at follow-ups during radiotherapy in Arm B.
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Discussion
The benefits of concurrent chemotherapy in patients
with HNSCC have been intensively investigated since last few
decades. HNSCCs are remarkably sensitive to chemotherapeutic
drugs such as 5-fluorouracil, cisplatin, carboplatin, and the
taxanes. Despite a high rate of clinical and pathologic responses
have been consistently reported in the literature, a consistent
survival benefit in the randomized setting has not been
demonstrated. The meta-analysis by Pignon et al. suggested a
small but significant absolute survival benefit with concurrent
chemotherapy and radiation [4]. Randomized trials in locally
advanced head and neck cancer have consistently shown a
survival benefit with the use of concurrent radiotherapy and
platinum-based chemotherapy [3,9-11]. This prospective study
was conducted on patients presenting with HNSCC at a tertiary
institute of central India with a schedule of weekly cisplatin and
paclitaxel administered as CCRT in one arm and paclitaxel alone
as CCRT in another arm.

In the early 1990s, Merlano et al. conducted a study on 157
previously untreated patients with advanced squamous HNSCC
and randomly treated them with alternating chemotherapy
and radiotherapy or radiotherapy alone [12]. In this study, the
complete response rate was 43 and 22 % (P = 0.03) in combined
therapy and radiotherapy arms, respectively. The median
survival was 16.5 months in the combined therapy group and
11.7 months in the radiotherapy group (P < 0.05). This study
concluded the benefit of adding chemotherapy concurrently
with EBRT to achieve a better response and survival. Earlier
since the start considering concurrent chemoradiotherapy as
main treatment modality for HNSCC Cisplatin was the most
commonly used single drug but in 1990’s Forrestier et al. [13].
used Taxol as concurrent chemotherapy with EBRT and achieved
good treatment response. In our study the intent of involving
two concurrent chemotherapy regimens was to recognize the
better concurrent chemotherapy regimen in terms of better
locoregional control, progression free survival with acceptable
toxicity.
Suntharalingam et al. [14] from the University of Maryland
studied carboplatin 100 mg/m2 and paclitaxel 45 mg/m2
concurrently with radiotherapy for locally advanced HNSCC and
reported a 3-year disease-free survival and OS of 48%, with a
median follow-up of 30 months. Similarly in our study arm A
using both (Paclitaxel and Cisplatin) drugs showed improved
locoregional response and PFS while the patients in this arm also
suffered more toxicity, as compared to arm B where patients had
received only paclitaxel as concurrent chemotherapy, but the
difference of toxicity profile was not much significant in terms
of grading. Toxicities observed in all the patients were managed
with supportive treatment and all the patients were managed
to complete treatment within time. In order to maintain body
weight, total enteral nutrition therapy was performed using
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a nasogastric tube while Filgrastim was used in patients with
grade III+ mucositis. The weekly delivery of paclitaxel and
cisplatin was given on an outpatient basis, considering ease of
delivery, patient compliance, and cost-effectiveness. Though
the radiosensitizing effects of a combination of paclitaxel and
cisplatin cause increase in mucositis but also leads to higher
complete response rates. Severe mucositis was the predominant
toxicity occurred in the majority of patients, which led to minor
interruptions in EBRT and chemotherapy. The high rates of
mucositis precluded further use of this regimen in the clinical
setting. Subsequent head and neck chemoradiotherapy trials
by the Brown University Oncology Group have adopted the
low-dose paclitaxel and carboplatin combination as a standard
regimen [15,16].

Garden et al from the RTOG reported their randomized phase
II study in which the study arm utilizing cisplatin, paclitaxel, and
daily RT was recommended for further phase III testing [17].
Suntharalingam et al. reported similar responses with the use
of paclitaxel 45 mg/m2/week, carboplatin 100 mg/m2/week
and daily radiotherapy in locally advanced HNSCC while Flood
et al. [18] used paclitaxel at a dose of 60mg/m2 with carboplatin
1AUC and achieved similar results to our study. Our study, with
a shorter follow up reveals the curative potential of paclitaxelcisplatin chemoradiotherapy in this poor-prognosis setting with
acceptable toxicities. Similar to these studies Agulnik M et al.
[19] also conducted a study involving similar regimens of CCRT
as that of our study (carboplatin was used in place of cisplatin)
in post-operated patients of head and neck cancer and achieved
somewhat similar results as that of our study. In summary,
treatment of patients with locally advanced inoperable head and
neck cancers with concomitant weekly paclitaxel, cisplatin, and
conventional external beam RT is feasible. The overall response
rate of 100% and the high frequency of pathologic complete
responses were impressive, and the progression-free survival
was very encouraging. Single agent paclitaxel or cisplatin has
been used by many authors as a concurrent chemotherapy
with favorable response and acceptable toxicities. In our study
single agent paclitaxel was compared with the combination of
paclitaxel and cisplatin, which are both well accepted standard
regimens for HNSCC in adjuvant, neoadjuvant, and concurrent
settings. Our study results suggest benefits of a combination
chemotherapy regimen (Paclitaxel and Cisplatin) in terms of
better locoregional control and progression free survival in
concurrent settings with acceptable and manageable toxicities
so may not need further dose adjustments.

Conclusion

Present study suggests progression-free survival benefit
of using paclitaxel and cisplatin both together as concurrent
chemotherapy with comparable toxicity profile to that of
paclitaxel alone. So finally, we can conclude that paclitaxel as
a concurrent chemotherapy drug is as much effective as other
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chemotherapy drugs used along with radiotherapy in HNSCC
and an addition of cisplatin increases its effectiveness without
much fluctuation of toxicity profile.
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