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Recently, Magrini et al. reported the results of a small 
randomized phase II study that included 70 patients with 
locoregionally advanced head and neck cancer who were 
randomly assigned to treatment with weekly cisplatin and 
radiotherapy (RT) or cetuximab and RT (1). The primary 
endpoint of the study was compliance and the trial was 
designed to accrue 65 patients per arm. However, due to 
poor accrual, only 70 patients were entered on the trial. 
Compliance was measured based on treatment breaks 
in radiotherapy, cetuximab or cisplatin dose reductions, 
adverse events and treatment discontinuation. The results 
demonstrated that the patients who received cetuximab 
were more likely to undergo breaks in radiotherapy of 
more than 10 days (13%) compared to the patients who 
received cisplatin (0%) and this difference was statistically 
significant (P=0.05). Also, there were more serious adverse 
events for those patients who received cetuximab compared 
to cisplatin (19% vs. 3%, P=0.044). Although local control 
and survival were not significantly different between the 
two arms, there was a trend towards reduced local control 
(P=0.073) and survival (P= not significant) for the patients 
who received cetuximab compared to cisplatin.

In order to access the results of Magrini et al., in the 
context of the current management of locoregionally 
advanced head and neck cancer, it is important to briefly 
review how cetuximab and cisplatin became a part of the 
primary radiotherapeutic management of these patients. 
Prior to the turn of the century, surgery and postoperative 
radiotherapy or radiotherapy alone were common standard 
treatments for locoregionally advanced head and neck 
cancers. Multiple trials of chemoradiotherapy compared 
to radiotherapy eventually culminated in meta-analyses 

demonstrating that chemoradiotherapy resulted in improved 
overall survival compared to radiotherapy alone (2,3). 
Additionally, a phase III registration trial demonstrated 
improved overall survival for the use of cetuximab and 
radiotherapy compared to radiotherapy alone (4,5). Because 
chemoradiotherapy is supported by multiple trials, it has 
become the primary mode of therapy for patients who are 
candidates for this therapy. However, the NCCN guidelines 
designate cetuximab and radiotherapy as an important 
category 1 option for these patients (6). A phase III 
randomized comparison of chemoradiotherapy vs. cetuximab 
and radiotherapy has not been published. However, this later 
comparison is the subject of a large trial (>1,000 patients) for 
patients with HPV-related oropharyngeal tumors (RTOG 
1016) and the trial has completed accrual, but will not be 
ready for analysis for more than a year (7).

Since both cisplatin chemoradiotherapy (RT/cisplatin) 
and cetuximab combined with radiotherapy (RT/cetuximab) 
have been found to be superior to radiotherapy alone for 
locoregionally advanced head and neck cancer, a randomized 
trial was performed to determine whether adding cetuximab 
to RT/cisplatin could enhance the effects of RT/cisplatin—
RTOG 0522 (8). When the investigators originally planned 
this study, a third arm of RT/cetuximab was considered 
but concerns about accrual to a three arm trial caused the 
investigators to drop this arm. As the trial progressed, the 
accrual rate was unexpectedly robust and the required patient 
numbers for a third arm could have been possible if the 
accrual rate would have been similar for the aforementioned 
three arm concept. Ang et al. (8) reported the results of 
the two arm RTOG 0522 trial in which 891 patients were 
randomly assigned to RT/cisplatin (accelerated radiotherapy 

Editorial

Cetuximab or cisplatin as a radiosensitizer in locoregionally 
advanced head and neck cancer: recent results

James A. Bonner

Department of Radiation Oncology, The University of Alabama, Birmingham, AL, USA

Correspondence to: James A. Bonner, MD. Department of Radiation Oncology, The University of Alabama, Birmingham, AL 35249, USA.  

Email: jabonner@uabmc.edu.

Comment on: Magrini SM, Buglione M, Corvò R, et al. Cetuximab and Radiotherapy Versus Cisplatin and Radiotherapy for Locally Advanced Head 

and Neck Cancer: A Randomized Phase II Trial. J Clin Oncol 2016;34:427-35.

Submitted Jun 02, 2016. Accepted for publication Jun 07, 2016.
doi: 10.21037/tcr.2016.06.22

View this article at: http://dx.doi.org/10.21037/tcr.2016.06.22

https://crossmark.crossref.org/dialog/?doi=10.21037/tcr.2016.06.22


235Translational Cancer Research, Vol 5, No 3 June 2016

© Translational Cancer Research. All rights reserved. Transl Cancer Res 2016;5(3):234-237 tcr.amegroups.com

with cisplatin—100 mg/m2 on days 1 and 22) versus the same 
regimen with the addition of cetuximab (400 mg/m2 1-week 
prior to RT/cisplatin and 250 mg/m2 weekly during RT/
cisplatin). The addition of cetuximab to RT/cisplatin did not 
result in an improvement in overall survival. Additionally, 
the added treatment of cetuximab resulted in an increase 
in grade ¾ mucositis compared to RT/cisplatin, 43.2% vs. 
33.3, respectively (P=0.002). The higher rate of grade ¾ 
mucositis for patients who received cetuximab was somewhat 
unexpected. The previously mentioned randomized trial 
comparing radiotherapy alone to RT/cetuximab demonstrated 
no increase in the rate of grade ¾ radiation-induced mucositis 
with the addition of cetuximab to radiotherapy (4,5). Also, 
Ang et al. noted that the addition of cetuximab to cisplatin/RT 
increased the rate of RT interruptions from 15.1% to 26.9 %, 
P=0.001 (8). Again, in the previous study of RT/cetuximab vs. 
RT alone, there were no differences in radiotherapy variations 
between the two arms (4,5).

Therefore, following the report of RTOG 0522, it was 
apparent that the addition of concomitant cetuximab to 
cisplatin/RT did not benefit patients with locoregionlly 
advanced head and neck. However, no published phase III 
studies have addressed whether cisplatin or cetuximab may 
be the superior systemic agent during the radiotherapeutic 
management of locoregionally advanced head and neck 
cancer. Also, it has not been determined whether cisplatin 
or cetuximab may be superior for certain subpopulations 
of this larger locoregionally advanced group. The recent 
comparison of RT/cisplatin versus RT/cetuximab by 
Magrini et al. was not designed to assess the efficacy of 
these treatments, but rather compliance. (Efficacy was only 
examined in an exploratory fashion.) The results of Magrini 
et al., were most noteworthy for the higher rate of toxicity 
that was found for RT/cetuximab compared to the RT/
cisplatin. This toxicity was presumably the major factor in 
decreased compliance with treatment in the cetuximab/RT 
arm. (It is also possible that some of the unique toxicities of 
cetuximab were foreign to some investigators and treatment 
breaks were not necessarily warranted.) Traditionally, 
investigators have found that the addition of cisplatin to RT 
increases radiation-induced mucositis and therefore leads 
to the potential for RT treatment delays. Adelstein et al. (9) 
found greater nausea and vomiting (P=0.03) and mucositis 
(P=0.08) for RT/cisplatin compared to RT alone. This 
finding has been consistent in other trials comparing RT to 
RT/cisplatin (2,3,10). As noted earlier, previous studies of 
RT/cetuximab have not revealed greater severe mucositis/
dysphagia compared to RT alone (4,5). Therefore, the 
findings of Magrini et al. are not consistent with some of 
these previous reports and warrant further study.

The findings of Magrini et al. in which cetuximab/RT 
resulted in increased RT treatment breaks and increased 
treatment-related deaths, most likely contributed to trends 
of decreased local control and survival for the treatment of 
cetuximab/RT compared to cisplatin/RT and these findings 
warrant further exploration. Other retrospective reviews have 
explored the rate of RT compliance for patients treated with 
RT/cetuximab vs. RT/cisplatin and have not found the same 
disparity that was noted by Magrini et al. Ley et al. found 
similar RT delivery for the two treatments. They noted 
that planned RT was delivered in 94.4% of patients who 
received RT/cisplatin and 93.1% for patients who received 
RT/cetuximab (11). Likewise, Levy et al. (12) found that RT 
compliance was similar whether patients received concomitant 
cisplatin or cetuximab with radiotherapy. They reported 
that RT compliance was “excellent” in both groups with no 
differences in “dose, fractionation, duration or technique”. 
Other groups have found similar results when comparing RT 
compliance for RT/cetuximab vs. RT/cisplatin (13,14).

So, why did Magrini et al. find greater difficulties with 
RT compliance for RT/cetuximab compared to RT/
cisplatin? This question cannot be convincingly solved 
with our current understanding of these treatments and the 
results of this trial. Furthermore, it is difficult to understand 
the episodes of severe or fatal toxicities in the study of 
Magrini et al. study. The rate of severe or fatal toxicities 
was 19% for RT/cetuximab vs. 3% for RT/cisplatin. Four 
patients in the RT/cetuximab arm developed infections 
that led to septic shock and fatalities in three patients. 
Also, three patients (9%) in the RT/cetuximab arm had 
adverse infusion reactions that resulted in discontinuation 
of cetuximab. In contrast, this level of cetuximab-induced 
hypersensitivity was seen in less than 2% of patients in the 
large cetuximab registration trial (4).

Therefore, it is possible that the high rate of sepsis, 
cetuximab hypersensitivity and the need for RT treatment 
breaks in the RT/cetuximab arm of the Magrini study could 
have occurred due to chance as the trial was a very small 
study. It accrued less than 20 patients a year for slightly less 
than a total of four years. However, it is also possible that 
there may have been a component of an unusual underlying 
geographic relationship to the RT/cetuximab-induced 
toxicities. It has been suggested that there are geographical 
differences in cetuximab-related hypersensitivity reactions 
(15-17). Also, these geographical-related factors may have 
interplay with patients’ previous allergy histories and smoking 
habits (15-17). O’Neil et al. (15) have reported that there is 
a suggestion of a higher rate of cetuximab-related infusion 
reactions in certain areas within Tennessee and North 
Carolina compared to other areas in the United States. They 
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examined 88 patients entered on clinical trials involving the 
use of cetuximab at the University of North Carolina, Sarah 
Cannon Cancer Research Institute and Vanderbilt University. 
They found a 22% rate of grade 3 or 4 hypersensitivity 
reactions to cetuximab (no deaths). This rate is higher 
than the 2.9% rate that was found in the aforementioned 
cetuximab registration trial (4). Subsequently, the group 
from The University of North Carolina updated their results 
and recently reported a rate of grade 3 or 4 cetuximab-
infusion reactions of 14.4% (16). These higher rates of 
hypersensitivity were not associated with higher death rates 
and hence, the findings of Magrini et al. remain difficult 
to explain even if various aspects of geographical-specific 
hypersensitivity were involved in the findings of their study.

Magrini et al. chose to use once-daily RT fractionation 
in their study. This choice needs to be considered when 
assessing their results. Their high frequency of radiotherapy 
interruptions for patients who received RT/cetuximab is 
unusual compared to the above noted comparable studies, 
but it is even more surprising when one considers that 
they utilized radiotherapy with standard fractionation. 
Radiotherapy with altered fractionation has been shown to 
lead to more local toxicities than standard fractionation (10).  
Magrini and colleague’s use of conventionally fractionated 
RT should have potentially decreased toxicity and reduced 
their rate of RT treatment interruptions compared to 
other trials that utilized altered fractionated RT such as the 
much larger (>400 patients) registration trial (4). Ongoing 
studies will help better define the optimization of treatment 
compliance for these patients (18).

When evaluating radiotherapy fractionation in combination 
with cetuximab (4), it is noteworthy that more than 75% of 
patients in the cetuximab registration trial received altered 
fractionated RT (4). Previous reports have documented 
that altered fractionated RT improves survival compared to 
conventional once-daily RT for patients with locoregionally 
advanced disease who have received radiation alone (19). In the 
cetuximab registration trial, fractionation was a stratification 
factor in the randomization process. A retrospective analysis 
of the trial suggested that patients who received altered 
fractionated RT benefited more from the addition of 
cetuximab relative to those patients treated with conventional 
once-daily radiotherapy (5). This analysis, regarding the 
optimal RT fractionation with cetuximab, requires further 
exploration. However, it is possible that the use of conventional 
fractionation (as in the study of Magrini et al.) may result in 
decreased efficacy for the treatment of RT/cetuximab.

In summary, much can be learned with ongoing and 
future randomized investigations comparing RT/cetuximab 
and RT/cisplatin treatments for patients with locoregionally 

advanced head and neck cancer (18). It will be important to 
assess treatment toxicities as well as efficacy. At the present 
time, we have small retrospective studies that have compared 
efficacy. Some suggest that the treatments are comparable 
(13,14,20), and some suggest that RT/cisplatin may be 
the preferred treatment (11,12,21). All of these series are 
difficult to interpret due to potential biases that are inherent 
in retrospective studies. It will be particularly fascinated to 
assess these treatments in the era of genetic testing with an 
aim to determine subpopulations of patients that may have 
specific benefits with the use of cetuximab, cisplatin or other 
systemic treatments in combination with radiotherapy (22). 
It will be exciting to see these new investigations unfold.

Acknowledgments

The authors wish to acknowledge Gwen Sims and Janice 
Parks for preparation of the manuscript.
Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned 
and reviewed by the Section Editor Yue-Can Zeng, 
MD, PhD (Associate Professor, Department of Medical 
Oncology, Cancer Center, Shengjing Hospital of China 
Medical University, Shenyang, China). 

Conflicts of Interest: Dr. James A. Bonner discloses 
consulting/honorariums from Merck Serono, Bristol-Myers 
Squibb, Cel-Sci and Eli Lilly.

Ethical Statement: The author is accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1.	 Magrini SM, Buglione M, Corvò R, et al. Cetuximab 

https://creativecommons.org/licenses/by-nc-nd/4.0/


237Translational Cancer Research, Vol 5, No 3 June 2016

© Translational Cancer Research. All rights reserved. Transl Cancer Res 2016;5(3):234-237 tcr.amegroups.com

and Radiotherapy Versus Cisplatin and Radiotherapy for 
Locally Advanced Head and Neck Cancer: A Randomized 
Phase II Trial. J Clin Oncol 2016;34:427-35.

2.	 Pignon JP, Bourhis J, Domenge C, et al. Chemotherapy 
added to locoregional treatment for head and neck 
squamous-cell carcinoma: three meta-analyses of updated 
individual data. MACH-NC Collaborative Group. Meta-
Analysis of Chemotherapy on Head and Neck Cancer. 
Lancet 2000;355:949-55.

3.	 Pignon JP, le Maître A, Maillard E, et al. Meta-analysis 
of chemotherapy in head and neck cancer (MACH-NC): 
an update on 93 randomised trials and 17,346 patients. 
Radiother Oncol 2009;92:4-14.

4.	 Bonner JA, Harari PM, Giralt J, et al. Radiotherapy plus 
cetuximab for squamous-cell carcinoma of the head and 
neck. N Engl J Med 2006;354:567-78.

5.	 Bonner JA, Harari PM, Giralt J, et al. Radiotherapy plus 
cetuximab for locoregionally advanced head and neck 
cancer: 5-year survival data from a phase 3 randomised 
trial, and relation between cetuximab-induced rash and 
survival. Lancet Oncol 2010;11:21-8.

6.	 National Comprehensive Cancer Network (NCCN). 
Head and Neck Cancer (Version 1, 2016). Available online: 
https://www.nccn.org/professionals/physician_gls/pdf/
head-and-neck.pdf

7.	 Radiation Therapy With Cisplatin or Cetuximab 
in Treating Patients With Oropharyngeal Cancer. 
Available online: https://www.clinicaltrials.gov/ct2/show/
NCT01302834

8.	 Ang KK, Zhang Q, Rosenthal DI, et al. Randomized 
phase III trial of concurrent accelerated radiation plus 
cisplatin with or without cetuximab for stage III to IV 
head and neck carcinoma: RTOG 0522. J Clin Oncol 
2014;32:2940-50.

9.	 Adelstein DJ, Li Y, Adams GL, et al. An intergroup phase 
III comparison of standard radiation therapy and two 
schedules of concurrent chemoradiotherapy in patients 
with unresectable squamous cell head and neck cancer. J 
Clin Oncol 2003;21:92-8.

10.	 Trotti A, Pajak TF, Gwede CK, et al. TAME: development 
of a new method for summarising adverse events of cancer 
treatment by the Radiation Therapy Oncology Group. 
Lancet Oncol 2007;8:613-24.

11.	 Ley J, Mehan P, Wildes TM, et al. Cisplatin versus 
cetuximab given concurrently with definitive radiation 
therapy for locally advanced head and neck squamous cell 
carcinoma. Oncology 2013;85:290-6.

12.	 Levy A, Blanchard P, Bellefqih S, et al. Concurrent use 
of cisplatin or cetuximab with definitive radiotherapy for 

locally advanced head and neck squamous cell carcinomas. 
Strahlenther Onkol 2014;190:823-31. 

13.	 Caudell JJ, Sawrie SM, Spencer SA, et al. Locoregionally 
advanced head and neck cancer treated with primary 
radiotherapy: a comparison of the addition of cetuximab or 
chemotherapy and the impact of protocol treatment. Int J 
Radiat Oncol Biol Phys 2008;71:676-81. 

14.	 Strom TJ, Trotti AM, Kish J, et al. Comparison of every 
3 week cisplatin or weekly cetuximab with concurrent 
radiotherapy for locally advanced head and neck cancer. 
Oral Oncol 2015;51:704-8. 

15.	 O'Neil BH, Allen R, Spigel DR, et al. High incidence of 
cetuximab-related infusion reactions in Tennessee and 
North Carolina and the association with atopic history. J 
Clin Oncol 2007;25:3644-8.

16.	 Keating K, Walko C, Stephenson B, et al. Incidence of 
cetuximab-related infusion reactions in oncology patients 
treated at the University of North Carolina Cancer 
Hospital. J Oncol Pharm Pract 2014;20:409-16.

17.	 Adams CB, Street DS, Crass M, et al. Low rate of 
cetuximab hypersensitivity reactions in Northeast 
Tennessee: An Appalachian effect? J Oncol Pharm Pract 
2015. [Epub ahead of print].

18.	 Husain ZA, Burtness BA, Decker RH. Cisplatin Versus 
Cetuximab With Radiotherapy in Locally Advanced 
Squamous Cell Carcinoma of the Head and Neck. J Clin 
Oncol 2016;34:396-8. 

19.	 Bourhis J, Overgaard J, Audry H, et al. Hyperfractionated 
or accelerated radiotherapy in head and neck cancer: a 
meta-analysis. Lancet 2006;368:843-54.

20.	 Nien HH, Sturgis EM, Kies MS, et al. Comparison 
of systemic therapies used concurrently with radiation 
for the treatment of human papillomavirus-associated 
oropharyngeal cancer. Head Neck 2016;38 Suppl 
1:E1554-61.

21.	 Riaz N, Sherman E, Koutcher L, et al. Concurrent 
Chemoradiotherapy With Cisplatin Versus Cetuximab for 
Squamous Cell Carcinoma of the Head and Neck. Am J 
Clin Oncol 2016;39:27-31.

22.	 Cancer Genome Atlas Network. Comprehensive 
genomic characterization of head and neck squamous cell 
carcinomas. Nature 2015;517:576-82.

Cite this article as: Bonner JA. Cetuximab or cisplatin as 
a radiosensitizer in locoregionally advanced head and neck 
cancer: recent results. Transl Cancer Res 2016;5(3):234-237. 
doi: 10.21037/tcr.2016.06.22


