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Abstract. Inoperable or metastatic head and neck squamous cell 
cancer (HNSCC) is known to be associated with a poor patient 
prognosis. First line therapies include a Taxol, platinum‑based 
antineoplastic and fluorouracil (FU) treatment regimen (TPF) 
or a platinum‑based antineoplastic, FU and EGFR inhibitor 
treatment regimen (PFE). The toxicity of these regimens is one 
of the major limiting factors, particularly for palliative treat-
ment. The present study is a retrospective study of 15 patients 
with HNSCC, where the treatment goal was palliative. Of the 
15 patients, 8 received a TPF, while 7 received a PFE. A total 
of 129 treatment cycles were administered with a median of 
9 cycles (range, 3‑14). Chemotherapy began with low doses and 
was subsequently titrated up based on tolerance and response. 
Positive responses were noted with the lower doses compared 
with the conventional doses, and maximal doses were not 
required. The median dose of cisplatin, paclitaxel and 5‑FU 
administered was 40 mg/m2, 80 mg/m2 and 360 mg/m2/day 
for 5 days, respectively. Cetuximab was used at a standard 
dose. At the initial follow‑up (mean, 64 days; 3 cycles), a 

100% disease control rate (DCR) and 80% overall response 
rate (ORR) was achieved. A positive response, 60% DCR and 
60% ORR, was maintained until the late stages of the study 
(mean, 217 days; 9 cycles). Following termination of chemo-
therapy after >9 cycles, 4 patients remained disease free for 
~1 year. A total of 3 patients exhibited a pathologic complete 
response despite radiologically exhibiting residual disease. 
The median progression‑free survival time was 10.03 months 
and the overall survival time was 15.77 months. The only 
grade 3 hematologic toxicity noted was neutropenia in 3 (20%) 
patients. Grade 3 vomiting was noted in 1 (6.67%) patient 
and grade 3 stomatitis was noted in 1 (6.67%) patient. Due 
to low toxicity patients exhibited improved tolerance to this 
approach, particularly in terms of palliative care. Furthermore, 
these results are in contrast to the axiom that increased doses 
are more effective.

Introduction

In the USA head and neck squamous cell cancer 
(HNSCC) constitutes 3% of all malignancies (1). A total of 
~60,000  American people develop HNSCC annually and 
~12,000 people succumb to the disease every year (1). HNSCC 
frequently exhibits reoccurrence, and a number of cases are 
diagnosed in the advanced and incurable stage  (2‑5). The 
median survival time for patients with inoperable locally 
advanced, recurrent or metastatic (LA/R/M) HNSCC remains 
dismal (4,6). Treatment of this group of patients with HNSCC 
has been challenging and is still in development (5,7). Due to 
the superiority of the Taxol, platinum‑based antineoplastic 
and fluorouracil (FU) treatment regimen (TPF) compared 
with other combinations, this regimen is used as the first 
line treatment of HNSCC, particularly in induction chemo-
therapy  (8‑10). The addition of epidermal growth factor 
receptor (EGFR) inhibitors has also presented a significant 
survival advantage in the treatment of LA/R/M HNSCC and 
are currently used as a first line therapy in combination with 
platinum‑based antineoplastics, 5‑FU or taxanes (11‑14).

In the treatment of patients with advanced HNSCC, 
a number of patients are reluctant to undergo chemo-
therapy unless they are likely to receive no side effects. 
As these patients have frequently undergone disfiguring 
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HNSCC surgery, and suffer from the side effects of chemo-
therapy/radiotherapy, including dry mouth and loss of taste, it 
is not unreasonable to balance further therapy with the main-
tenance of quality of life (QOL), given that these patients are 
terminally ill (15).

The principle axiom of chemotherapy has been that 
the highest tolerated (acceptable percentage of grade 3 and 
4 toxicities) is the preferred regimen to use (16,17). Therefore, 
the degree of grade 3 and 4 toxicity observed is frequently 
a limitation to the accepted chemotherapeutic regimen, 
particularly as this limits the number of cycles that may be 
administered. However, in contrast to this axiom and in 
response to the will of the patient for an improved QOL, alter-
native regimens with decreased chemotherapeutic doses have 
been investigated as alternative, less toxic treatments offering 
an improved QOL, particularly in palliative care  (18,19). 
Platinum‑based antineoplastics, taxanes and 5‑FU have been 
studied at various dosages, and in various combinations and 
schedules, from weekly to every 3 weeks, and these studies 
have demonstrated a decreased toxicity profile with varying 
response rates  (18‑23). Varying degrees of success using 
low dose regimens indicate that low doses may be effective, 
particularly if drugs are used in combination (19). As each 
individual and tumor has a distinct sensitivity to these drugs, 
with respect to response and toxicity, it is evident that no single 
treatment regimen may be applicable to all patients (19,24‑27). 
Therefore, the present study reports the administration of 
decreased doses of a TPF and platinum‑based antineoplastic, 
FU and EGFR inhibitor treatment regimen (PFE), where 
severe and moderate toxicity was unlikely to occur. The doses 
were subsequently titrated up to achieve the highest dose with 
the fewest side effects. The present study aimed to determine 
whether an increased number of treatment cycles at decreased 
doses equates to improved response and survival (28).

Materials and methods

Ethical approval and consent to participate. This study was 
conducted following ethical approval from the Institution 
Review Board (IRB) of the University of Florida (Gainesville, 
FL, USA). A full waiver of informed consent was obtained 
from the IRB and no patient consent was required for the 
present study (study approval reference no. IRB201500105).

Study group. The present study presents the retrospective 
analysis of 15 patients who were treated at the University 
of Florida Hospital (Gainesville, FL, USA) between 
November  2012 and December 2015. The patient population 
consisted of 86.67% males and 13.33% females, with a median 
age of 66.4 years (range, 50.9‑79.4 years). A total of 80% 
of patients exhibited recurrent disease and 20% of patients 
were newly diagnosed. A total of 1/6 of the newly diagnosed 
patients initially underwent radiation treatment <6 months 
prior to starting systemic palliative chemotherapy. A total of 
86.67% of the patients had previously received radiotherapy, 
53.33% had previously received chemotherapy and 40.00% 
had previously received surgical treatment. A total of 73.33% 
of patients exhibited loco‑regional advanced disease, while 
26.67% of patients exhibited metastatic disease at presenta-
tion. Due to their disease status, these patients were referred 

for palliative treatment and QOL was an important factor in 
decision‑making. Detailed patient characteristics are listed in 
Table I.

Treatment. Patients in the present study were treated with 
decreased doses of taxanes, platinum‑based antineoplastics, 
5‑FU and EFGR inhibitors. These drugs were provided by the 
pharmacy of the University of Florida. Of these 15 patients, 
8  patients received a TPF and 7  received a PFE. These 
15 patients received a combined total of 129 treatment cycles 
with a median of 9 cycles (range, 3‑14). The physician who 
administered the treatment recommended the chemothera-
peutic protocol based on individual patient characteristics, 
clinical assessment, previous treatments and other comorbidi-
ties. Dosages were regularly reassessed and adjusted based on 
follow‑up clinical assessments, response and tolerability, with 
an objective to providing a positive response and improved 
QOL.

The taxanes paclitaxel (80  mg/m2), nab‑paclitaxel 
(90  mg/m2) and docetaxel (80  mg/m2) were administered 
as a split course regimen to minimize the toxicity associ-
ated with 3‑weekly dosing. Therefore, these drugs were 
administered on day 1 and day 8 of a 3‑week cycle. 5‑FU 
(360 mg/m2/day) was administered on day 1 of the cycle for 
a continuous 120 h instead of the standard 96 h infusion to 
mitigate toxicity (9,29). Capecitabine at 700 mg/m2 twice daily 
was infrequently substituted (typically in later cycles) in place 
of 5‑FU in case the patient was not able to receive 5‑FU due 
to issues, including port malfunction. In the platinum‑based 
antineoplastic group, cisplatin was administered on day 1 of 
a 3‑week cycle at 40 mg/m². Carboplatin was infused on day 
1 of a 3‑week cycle to give an area under the curve of ~3.5, 
when patients demonstrated cisplatin toxicity necessitating 
a drug change. In the EFGR inhibitor group, cetuximab was 
used according to the recommended doses of 400 mg/m² on 
day 1 (single treatment) followed by 250 mg/m² every week. 
When severe cetuximab hypersensivity was encountered, 
panitumumab was used on day 1 of every 3‑week cycle and the 
dose was titrated to achieve <grade 3 toxicity. Table II presents 
the average, median and range of the most commonly used 
drugs compared with the recommended doses (9,11,12,14,30).

Analysis. Performance status was measured using the Eastern 
Cooperative Oncology Group scale (31). Toxicity and adverse 
effects were graded according to the National Cancer Institute 
Common Terminology Criteria for Adverse Events (CTCAE; 
version 3.0) (32). Response to treatment was evaluated using 
various radiological studies, including computed tomography 
scans, magnetic resonance imaging and positron emission 
tomography scans. The tumor volumes were calculated 
using the Visage Picture Archiving and Communication 
Systems. The outline of the enhancing portion of the tumor 
is traced freehand on each slice to calculate an area. The area 
on each slice is summed to calculate a volume. Response 
Evaluation Criteria in Solid Tumors 1.0 criteria was used to 
assess response to therapy in terms of CR, partial response 
(PR), stable disease (SD) and progressive disease (PD) (33). 
In addition, nCR was defined as a decrease in tumor size 
of between 95 and 99%. Disease control rate (DCR) was 
defined as the combination of CR, nCR, PR and SD. Overall 
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response rate (ORR) was defined as the combination of CR, 
nCR and PR. A pathologic complete response (pCR) was 
where radiological examination revealed residual disease 
but pathological examination did not reveal any residual 
cancer. OS was defined as the interval between the begin-
ning of the first cycle of chemotherapy to the final follow‑up 
or death. Progression‑free‑survival (PFS) was defined as 
the time interval between initiation of chemotherapy, and 
documentation of progression or death from any cause or 
the final follow‑up in surviving patients without progression. 
Time to tumor progression (TTP) was defined as the time 
between initiating chemotherapy and disease progression, 
not confounded by deaths. The survival data from the present 
study was also compared with three data sets, which used 
the standard dosing reported in the literature. Each of the 
trials, TAX323 (9), EXTREME (12) and SPECTRUM (14), 
used cisplatin and 5‑FU with an additional third agent; 
docetaxel, cetuximab or panitumumab. Statistical analysis 
was performed using SPSS software (version 23; IBM SPSS, 

Armonk, NY, USA) and the OS and PFS of the patient was 
measured using Kaplan‑Meier estimators.

Results

Response. At the initial follow‑up (mean, 64 days; 3 cycles), 
2 patients achieved an nCR, 10 patients achieved a PR and 
3 patients had SD, which corresponded with a 100% DCR 
and an 80% ORR. At the second follow‑up (mean, 145 days; 
6 cycles) 2 patients had succumbed to the disease and 13 patients 
were available for follow up. A total of 2 patients exhibited an 
nCR, 8 exhibited a PR, 1 patient exhibited SD, while 2 patients 
exhibited disease progression. These results corresponded to a 
DCR of 73.33% and an ORR of 66.67%. At the third follow‑up 
(mean, 217 days; 9 cycles) 1 additional patient had succumbed 
to the disease and 12 patients were available for follow‑up. At 
this point 3 patients exhibited an nCR, 6 patients exhibited 
a PR and 3  patients exhibited progressive disease. These 
results corresponded to a 60% DCR and ORR. Furthermore, 

Table I. Patient characteristics.

Variable	 Subcategory	 No. of patients (n=15)	 Percentage, %

Gender	 Male	 13	 86.67
	 Female	 2	 13.33
ECOG status	 0	 10	 66.67
	 1	 5	 33.33
Cancer status	 New	 3	 20.00
	 Recurrent	 12	 80.00
Cancer extent 	 Loco‑regional	 11	 73.33
	 Metastatic	 4	 26.67
Prior treatment	 Radiotherapy	 13	 86.67
	 Chemotherapy	 8	 53.33
	 Surgery	 6	 40.00
p16 status	 Positive	 3	 20.00
	 Negative	 3	 20.00
	 Unavailable	 9	 60.00

ECOG, Eastern Cooperative Oncology Group.

Table II. Dosages used in the present study compared with the recommended dosages.

	 Dosage administered
	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Drug	 Recommended dose	 Mean	 Median	 Range

Paclitaxel	 135‑175 mg/m²	   73.00	   80.00	 40‑80
Cisplatin	 100 mg/m²	   42.47	   40.00	 20‑75
5‑Fluorouracil	 1,000 mg/m²/day for 4 days	 398.93	 360.00	 200‑800
Cetuximab	 400 mg/m² then 250 mg/m²	 Unchanged	 Unchanged	 Unchanged
Carboplatin	 5‑6 AUC	     3.40	     3.50	 2‑6
Panitumumab	 9 mg/kg	     4.54	     3.50	 2‑9
Docetaxel	 75 mg/m²	   78.25	   80.00	 70‑90
Nab‑paclitaxel	 100 mg/m²	   87.37	   90.00	   80‑100
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following termination of chemotherapy after >9  cycles, 
4 patients remained disease free after ~1 year. Therefore, the 
increased duration of chemotherapy afforded by the decreased 
dosage may prolong survival in a subset of patients who 
otherwise had terminal disease prior to therapy. A total of 
2 patients achieved an nCR and underwent surgical explora-
tion after 6 cycles of chemotherapy. Although radiographically 
there was residual disease, no residual disease was able to be 
identified pathologically. Similarly, another patient underwent 
radiofrequency ablation of the remaining radiographic tumor 
deposit (lymph node) and this site was subsequently biopsied. 
No further tumor was identified upon pathological examina-
tion. Each of these patients exhibited a pCR, despite exhibiting 
a radiographical nCR or PR. Table III presents the patient 
radiological responses to therapy at successive follow‑ups.

By measuring tumor volumes radiographically, an average 
reduction in tumor volume of ~53, ~69  and  ~73% after 
3 (n=15), 6 (n=13) and  9 (n=8) cycles, respectively, was 
observed (Fig. 1). While the majority of patients exhibited 
a positive response to therapy, 2 patients exhibited disease 

progression by the 2nd follow‑up (after between 5 and 6 cycles) 
and another 3 patients exhibited disease progression by the 3rd 
follow‑up (after between 8 and 9 cycles). The median TTP 
was 6.80 months (range, 3.93‑10.03 months). Kaplan‑Meier 
estimators of survival demonstrated the median PFS to be 
10.03 months and the median OS to be 15.77 months.

The survival data from the present study was also 
compared with three data sets, which used the standard dosing 
reported in the literature (9,12,14). Each of the trials (TAX323, 
EXTREME, SPECTRUM) used cisplatin and 5‑FU with an 
additional third agent; docetaxel, cetuximab or panitumumab. 
Fig. 2 presents the PFS curves of these studies, which used 
increased doses of the drugs used in the present study. Each 
of these trials reported decreased ORRs, while two trials 
(EXTREME, SPECTRUM) reported a decreased PFS and 
OS compared with the present study. Therefore, the patients in 
the present study exhibited an equivalent or increased survival 
time with decreased toxicity (increased QOL), as is presented 
in Tables IV and V.

Toxicity. Toxicities were graded according to the National 
Cancer Institute CTCAE and are listed in detail in Table VI. 
QOL was an important consideration in the present study. 
Dosages were decreased to avoid grade  3  and  4 side 
effects, and a low threshold was used to reduce the dosage 
or change the regimen based on clinical assessment. The 
only grade 3 hematological toxicity was neutropenia in 3 
(20%) patients with lowest absolute neutrophil counts of 
580, 760 and 790 cells/mm3. The reported grade 3 toxicity 
symptoms or side effects were vomiting (n=1) and mouth 
soreness/stomatitis (n=1). A total of 1 patient exhibited 
anaphylaxis in response to cetuximab.

Discussion

The treatment of inoperable LA/R/M HNSCC is challenging 
due to the poor prognosis and the difficulty in achieving a 
balance between QOL and improved survival time. Induction 
chemotherapy is well‑known to be a toxic regimen (15,28). 
Ideally, regimens that offer similar response rates and reduced 
toxicity are a promising alternative. The results of the present 

Figure 1. Average tumor volume decreased during the course of therapy. 
Average tumor volume was quantified using computed tomography and 
magnetic resonance imaging, and normalized to the tumor volume measured 
on the first day of treatment.

Table III. Radiological responses noted at successive follow‑ups.

	 1st follow‑upa	 2nd follow‑upb	 3rd follow‑upc

	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑  
Radiological response	 n=15	 Percentage, %	 n=13	 Percentage, %	 n=12	 Percentage, %

CR	 0	 0.00	 0	 0.00	 0	 0.00
nCR	 2	 13.33	 2	 6.67	 3	 20.00
PR	 10	 66.67	 8	 53.33	 6	 40.00
SD	 3	 20.00	 1	 6.67	 0	 0.00
PD	 0	 0.00	 2	 13.33	 3	 20.00
DCR=CR+nCR+PR+SD	 15	 100.00	 11	 73.33	 9	 60.00
ORR=CR+nCR+PR	 12	 80.00	 10	 66.67	 9	 60.00

aMean, 64 days; bmean, 145 days; cmean, 217 days. CR, complete response; nCR, near CR; PR, partial response; SD, stable disease; PD, 
progressive disease; DCR, disease control rate; ORR, overall response rate.
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study demonstrated that an adjusted dose regimen may be used 
in induction chemotherapy and provide a positive ORR, while 
avoiding the majority of the level 3 and 4 side effects typically 
encountered with standard National Comprehensive Cancer 
Network guideline doses (32).

Due to patient requests, chemotherapy was administered 
with the primary priority of improving QOL despite a potential 
decrease in response and survival time. However, following 
the treatment of several patients, initial clinical responses were 

observed after between 1 and 2 cycles, and patients reported 
reduced pain, a decreased requirement to take pain medication, 
a reduction in palpable tumor size. and an increased ability to 
swallow or open their mouth. These initial clinical responses 
were verified radiographically with a ≤95% response noted at 
the first radiographic follow‑up (after 3rd cycle). These clinical 
and radiographical responses were noted prior to increasing 
the doses of each drug, indicating that these decreased doses 
were effective. Therefore, these results challenge the axiom 

Table IV. Comparative results of the present study with the results of previously published studies.

				    Overall 	 Disease 	 Progression‑	 Overall	
				    response	 control 	 free survival, 	 survival, 	
Author, year	 Study; dosages	 n	 Cycles	 rate, %	 rate, %	 months	 months	 (Refs.)

Vermorken et al,	 TAX323; 	 177	 4a	 68	 ‑	 11.0	 18.8	 (9)
2007	 docetaxol, 75 mg/m²,							     
	 cisplatin, 75 mg/m²							     
	 and 5‑FU, 750 mg/m²/day							     
Vermorken et al,	 EXTREME; 	 222	 6a	 36	 81	 5.6	 10.1	 (12)
2008	 cisplatin 100 mg/m²							     
	 or carboplatin AUC 5,							     
	 5‑FU, 1,000 mg/m²/day							     
	 and cetuximab, 400/mgm²						    
	 then 250 mg/m²							     
Vermorken et al,	 SPECTRUM;	 327	 6a	 36	 82	 5.8	 11.1	 (14)
2013	 cisplatin 100 mg/m², 5‑FU,							     
	 1,000 mg/m²/day and							     
	 panitumumab, 9 mg/kg							     
Bishnoi et al,	 Present study	 15	 9b	 80	 100	 10.0	 15.8 	 ‑
2017								      

aMaximum; bmedian. 5‑FU, 5‑fluorouracil.

Figure 2. Comparison of patient progression‑free survival rates in previously published clinical with those in the present study. The present study using 
decreased doses of drugs led to equivalent or increased survival rates. The progression‑free survival rate at 35, 15, and 28 months was ~20.0, 8.0 and 0.0% for 
the TAX323 (9), EXTREME (12), and SPECTRUM (14) trials, respectively, compared with ~40% in the present study.
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that increased doses are associated with improved response. 
This axiom may be true in the absence of side effects; however, 
the development of severe side effects frequently prevents the 
benefits of increased dosing from every being realized (16). 
Therefore, an optimal balance between clinical response and 
the development of side effects should be reached in order to 
maximize the clinical outcome of a given patient.

As the toxicities were effectively minimized over the dura-
tion of therapy, the true effectiveness of these drug regimens 
was observed. Chemotherapy using standard doses frequently 
has to be terminated due to patient request, despite dose adjust-
ment potentially having been able to alleviate the resultant 
toxicities. The identical endpoint dose may have been reached 
using standard dosing; however, using decreased starting doses 
appears to allow an increased number of patients to reach their 
optimal dosing. Therefore, the benefit of this approach may 
not be from the final dosing used (decreased final dose), but 
the avoidance of various toxicities. These results highlight 
a key point in the treatment of patients, their overall lack of 
tolerance to moderate or high toxicity. Therefore, these results 
emphasize that a key goal of the therapeutic approach is to 
avoid toxicity to increase patient moral and willingness to 
proceed with chemotherapy. This is verified by the overall 
increased duration of therapy tolerated by patients following 
this regimen, with the mean duration of chemotherapy being 
205 days (range, 69‑438 days). A subset of patients (n=5), 
who were treated with chemotherapy for ~10 months (mean, 
296 days), remains alive and exhibits an nCR (n=2) or PR 
(n=3) ~1 year post the termination of chemotherapy (mean, 
399 days). This suggests that certain patients may achieve 
long term survival following increased treatment duration. 
This is further supported by the 2 patients, who exhibited no 
pathologic disease at the primary site despite exhibiting partial 
responses radiographically.

As the results of the present study support the administra-
tion of a minimally toxic regimen in an effort to maximize 
QOL and increase the duration of treatment, the most effective 
drugs or combination for this approach should be investigated. 

Previously, various monotherapies have been used, which 
produced response rates of between 10 and 25%, and median 
survival times of between 6 and 8 months, and therapies using 
two drug combinations did not exhibit notable benefits except 
an improvement in the ORR (5). Due to the improved ORR 
using a platinum‑based antineoplastic and 5‑FU regimen, it 
was the standard care regimen until the addition of cetux-
imab exhibited significantly improved survival and response 
rates  (12). A similar study using panitumumab exhibited 
an improved PFS rate but not an improved OS rate  (14). 
Currently, a four‑drug combination regimen of taxane, 5‑FU, 
platinum‑based antineoplastics and cetuximab is being exam-
ined (34), and using a decreased dose approach may allow for 
improved evaluation of effectiveness. However, using the now 
standard three‑drug regimen at a decreased dose, a median 
PFS time of 10.03 months, an OS time of 15.77 months, a DCR 
of 100% and an ORR of 80% was observed after 3 cycles. 
The toxicity profile in the present study was benign with infre-
quent grade 3 toxicities. Similar and improved results with 
improved QOL were achieved in the present study compared 
with previous studies (9,12,14). The present study is limited by 
the small sample size, and requires validation using a larger 
sample size and prospective study, prior to generalization.

In the present study, patients with inoperable LA/R/M 
HNSCC were treated with decreased doses of chemothera-
peutics in order to avoid toxicity and maximize QOL. This 
approach produced an increased PFS and OS time compared 
with other standard regimens, and avoided commonly observed 
level 3 and 4 toxicities. In a subset of patients, a notably 
increased DFS time of >12 months was observed, indicating 
a potential role for this approach in the treatment of cancer.
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Table V. Comparative toxicity between the landmark studies TAX323 (9), EXTREME (12) and SPECTRUM (14), and the 
present study.

	 Total number of events (%)
	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Toxicity	 Present study n=15	 TAX323 n=173	 EXTREME n=219	 SPECTRUM n=325

Neutropenia 	 3 (20.0)	 133 (76.9)	 49 (22.0)	 103 (32.0)
Anemia	 0	 16 (9.2)	 29 (13.0)	   39 (12.0)
Thrombocytopenia 	 0	   9 (5.2)	 24 (11.0)	 21 (6.0)
Acute kidney injury	 0	 ‑	 ‑	 10 (3.0)
Nausea 	 0	   1 (0.6)	‑	‑ 
Vomiting 	 1 (6.7)	   1 (0.6)	 12 (5.0)	 ‑
Diarrhea 	 0	   5 (2.9)	 ‑	 15 (5.0)
Anorexia 	 0	   1 (0.6)	 11 (5.0)	 ‑
Stomatitis	 1 (6.7)	   8 (4.6)	 ‑	 29 (9.0)
Neurotoxicity	 0	   1 (0.6)	 ‑	 ‑
Lethargy 	 0	   5 (2.9)	 11 (5.0)	 ‑
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Table VI. Toxicity and adverse effects were graded according to the National Cancer Institute Common Terminology Criteria for 
Adverse Events (version 3.0).

Toxicity	 Toxicity grade	 n=15	 Percentage, %

Anemia	 1	 6	 40.00
	 2	 8	 53.33
	 3	 0	 0.00
	 4	 0	 0.00
Thrombocytopenia	 1	 4	 26.67
	 2	 5	 33.33
	 3	 0	 0.00
	 4	 0	 0.00
Neutropenia	 1	 5	 33.33
	 2	 1	 6.67
	 3	 3	 20.00
	 4	 0	 0.00
Acute kidney injury (creatinine elevation)	 1	 2	 13.33
	 2	 1	 6.67
	 3	 0	 0.00
	 4	 0	 0.00
Vomiting	 1	 2	 13.33
	 2	 0	 0.00
	 3	 1	 6.67
	 4	 0	 0.00
Diarrhea	 1	 1	 6.67
	 2	 0	 0.00
	 3	 0	 0.00
	 4	 0	 0.00
Anorexia	 1	 2	 13.33
	 2	 1	 6.67
	 3	 0	 0.00
	 4	 0	 0.00
Stomatitis (mouth soreness)	 1	 5	 33.33
	 2	 5	 33.33
	 3	 1	 6.67
	 4	 0	 0.00
Neurotoxicity	 1	 1	 6.67
	 2	 2	 13.33
	 3	 0	 0.00
	 4	 0	 0.00
Lethargy	 1	 7	 46.67
	 2	 4	 26.67
	 3	 0	 0.00
	 4	 0	 0.00
Rash	 1	 7	 46.67
	 2	 2	 13.33
	 3	 0	 0.00
	 4	 0	 0.00
Conjunctivitis	 1	 2	 13.33
	 2	 1	 6.67
	 3	 0	 0.00
	 4	 0	 0.00

https://www.spandidos-publications.com/10.3892/ol.2017.6068
https://www.spandidos-publications.com/10.3892/ol.2017.6068
https://www.spandidos-publications.com/10.3892/ol.2017.6068
https://www.spandidos-publications.com/10.3892/ol.2017.6068
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