| JemK

Chinese Journal of Cancer, 2009, 28(9) 1

* Clinical Research *

Short-term efficacy of cetuximab combined with radiotherapy
or chemotherapy on head and neck cancer. a report of 11 cases

Liang-Ping Xia,'? Bei Zhang,'? Mao-Zhen Liu,"? Pi-Li Hu,'2 Xu-Xian Chen, "2
Gui-Fang Guo, "? Hui-Juan Qiu,™?Yu-Ming Rong, ' Sui-Yi Qian,'?
Fei-Fei Zhou,'? Yuan-Yuan Huang'? and Tao-Li Wang'-?

1. State Key Laboratory of
Oncology in South China,
Guangzhou, Guangdong, 510060,
P. R. China

2. VIP Region,

Sun Yat-sen Universty Cancer
Center, Guangzhou, Guangdong,
510060,

P. R. China

Correspondence to: Liang-Ping Xia
Tel.: 86.20.87343107
Email : xialiangping@163.com

Grant: Major science and
thechnology project of “National
signicant new drug creation” (No.

20087X09312-002)

This paper was translated into English
from its original publication in Chinese.
Translated by: Guangzhou Liheng

and Wei Liu on 2009-08-18

The original Chinese version of this paper
is published in:Ai Zheng (Chinese Journal
of Cancer) 28(9);http://www.cjesysu.cn/cn/
article.asp?id=15798)

Submitted : 2008-12-23
Revised : 2009-06-22

[ Abstract ] Background and Objective: Cetuximab combined with radiotherapy
or chemotherapy has been used to treat head and neck cancer in recent
years, but few reports are available in China now. This study was to
summarize our experiences in treating patients with head and neck cancer
cetuximab. Methods: From October 1st, 2005 to September 30th, 2008, six
with patients head and neck cancer were treated using cetuximab combined
with radiotherapy and five were treated using cetuximab combined with
chemotherapy in Sun Yat-sen University Cancer Center. The short-term
efficacy and safety were analyzed. Results: A total of 82 cycles of cetuximab
treatment, with a median of seven cycles, were administered safely. There
was no treatment-associated death and no cetuximab-associated
discontinuation.  In cetuximab combined with radiotherapy group,  four
patients achieved complete response (CR) and two achieved partial
response (PR); all CR patients had hadacne-like rash (three cases were =
grade lI'), only one PR patient had grade | rash; five patients had skin
reaction in the irradiation field (four cases of skin reaction were = grade
II); hematological toxicity was slight excepted one case of grade IV. In
cetuximab combined chemotherapy group, two patients achieved PR, two
had stable disease (SD) and one had progressed disease (PD); the of
acne-like rash was low, and three patients experienced bone marrow
depression above grade Il . Conclusion: Cetuximab combined wthe either
radiotherapy or chemotherapy are good options for suitable patients with
head and neck cancer.
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Cetuximab is widely used in the treatment of squamous cell
carcinoma of head and neck (SCCHN). It can be used in
combination with radiotherapy"” or concurrent radiochemotherapy,’
used alone or with DDP as the first-line*® or second-line treatment”
8 for recurrent or metastatic HNSCC. the cetuximab is expensive
and is used in China lately, reports on the treatment of HNSCC
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with cetuximab are rare in China. Xu et al’
reported 20 cases that had been treated with
cetuximab, only three were not nasopharyngeal
carcinoma (NPC). In the present study, we
summarized 11 cases of SCCHN other than
NPC that were treated with cetuximab combined
radiotherapy and/or chemotherapy, analyzed the
efficacy and adverse events to enrich experiences
of treatment of SCCHN with cetuximab.

Materials and Methods

Clinical data. A total of 15 HNSCC
patients were treated with cetuximab in Cancer
Center of Sun Yat-sen University from October
1 2005 to September 30" 2008. Of the 15
patients, two were excluded because of
incomplete medical record, and two were
excluded because they were still under treatment;
The rest 11 all received cetuximab combined
radiotherapy and/or chemotherapy.

Of the 11 patients, five were nalHve cases
and six were recurrent cases; six were treated with
cetuximab combined radiotherapy and five with
cetuximab combined with chemotherapy (Table
1). Previous treatment strategies of recurrent
patients are shown in Table 2. Except for one
patient with adenocarcinoma, the other ten were

all with squamous cell carcinomas;

one had

papillary thyroid carcinoma accompanied by
squamous cell carcinoma. The ECOG scores of
the patients before cetuximab administration
were <2; routine blood examination, liver and
renal functions were normal.

Treatment strategies. Intravenous injection
of cetuximab was firstly given at a dose of 400
mg/m* for 120 min, maintained at 250 mg/m’
for 60 min and administrated weekly.
Pretreatment were performed before each
cetuximab  administration: intramuscular
injection of 40-50 mg of diphenhydramine with
intravenous injection of 0.4 g of cimetidine
dissolved in 20 mL of normal saline.
Electrocardiogram monitoring was used during
cetuximab administration.  Radiotherapy and
chemotherapy were both adopted standard
regimens.

Evaluation criteria. Short-term efficacy was
evaluated by RESIST solid tumor evaluation
complete remission (CR),  partial
remission (PR), stable disease (SD) and
progressive disease (PD). CT or MRI scan were
performed on all the 11 patients. Adverse events
were observed and recorded according to
NCI-CTC criteria.

Follow-up. The 11 patients were followed
up till December 20 2008. Five patients died.

criteria:

Table 1 General data of the 11 patients with head and neck cancer

Patient’s No. Gender Age Tumor site TNM stage Pathologic type Notes
1 Male 84 Hypopharyngeal carcinoma T2N1MO SCC (grade 1) Initial treatment
2 Female 73 Hypopharyngeal carcinoma T4NIMO SCC (grade IT-1I) Initial treatment
3 Male 59 Hypopharyngeal carcinoma T2N2MO SCC (grade 1) Initial treatment
4 Female 62 Thyroid cancer T4NOMO Papillary carcinoma and SCC (grade Il ) Initial treatment
5 Male 57  Hypopharyngeal carcinoma T4N2MO Atypical amplification and cancergesis of Initial treatment

sequamous epithelial

6 Male 45  Hypopharyngeal carcinoma T4AN2MO SCC (grade 1) Recurrent

7 Male 53 Hypopharyngeal carcinoma T4N2MO SCC (grade 1) Recurrent

8 Male 53  Adenocarcinoma of external Unclassified®  Adenocarcinoma (grade 1I') Recurrent

auditory canal

9 Male 37  Hypopharyngeal carcinoma T4N2MO SCC (grade 1) Recurrent

10 Male 66  Hypopharyngeal carcinoma T4N2M1 SCC (grade 1-11) Recurrent

11 Male 59  Laryngeal cancer Unclassified”  SCC (grade 1I) Recurrent

“No classification is available due to tumor recurrence ;

“the initial data is unavailable since the patient accepted treatment oversea. SCC: sequamous cell carcinoma.
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Results

A total of 82 cycles of cetuximab treatment
were completed with a median of 7 cycles. The
patients in cetuximab combined radiotherapy
group received 49 cycles of cetuximab treatment
with a median of 7.5 cycles; those in cetuximab
combined chemotherapy group received 33 cycles
The efficacy and
adverse events of the 11 patients are shown in
Table 3,  with no treatment-related death
reported. Because the study was retrospective,
only cetuximab-related skin rashes,

with a median of 7 cycles.

radiotherapy-related  skin  reactions, and
chemotherapy-related hematologic toxicities were
concluded.

Of the six patients treated with cetuximab
combined radiotherapy, four achieved CR, and
two achieved PR.  Of the PR patients, one
chemotherapy  induction  before
radiotherapy, one had papillary thyroid
carcinoma accompanied by squamous cell
carcinoma. The ninth CR patient had
laryngopharyngeal carcinoma and refused surgery
and received cetuximab plus radiotherapy, and
no recurrence or metastasis was reported after 24
months treatment. The other five patients were

received

Table 2 Previous treatment of the six recurrent patients

Patient’s No. Surgery

Radiotherapy / chemotherapy

Results

6 TL, resection of the right

pyriform sinus, right RND (DDP plus 5-FU)

Postoperative concomitant radiochemotherapy

Failure in cervical lymph nodes

PD, lung metastasis

Recurrence, and received re-operations

Recurrence at primary site 34 months later

More time recurrence in primary site and

7 TL, right RND Postoperative radiotherapy and several cycles
of palliative chemotherapy
8 tumor resection, MND Postoperative radiotherapy
9 Left RND Postoperative concomitant radiochemotherapy
(taxol plus DDP)
10 No Seven cycles of taxol plus platinum PD
" - Postoperative  radiotherapy and palliative

chemotherapy (docetaxel, DDP plus Xeloda)

lymph nodes, and received re-operations

TL, total laryngectomy; RND, radical neck dissection; MND, modified neck dissection; DDP, cisplatin; 5-FU, S-fluorouracil; PD, progressed

disease.

Table 3 Responses and adverse events of the 11 head and neck patients after cetuximab treatment

Patient’s  Combined Cycles of ~ Response  Response Rash Skin Hematological Current Survival
No. treatment cetuximab duration reaction toxicity status time
(months)

1 RT 9 CR 24 Grade IV GradelV Grade Il Tumor-free 24/24

2 RCT 4 CR 16 Grade Il Grade Il GradeV Tumor-free 16/16

3 RCT 15 CR 38 Grade | GradeV Grade | Tumor-free 38/38

4 RCT 7 PR Grade | Grade Il Grade | Died 6/ 7

5 CT before RT 6 PR 4 Grade 0 Grade 0 Grade | Tumor-residual 15/17
6 CcT 9 SD Grade | Grade 0 Grade | Died 6/14

7 CT 4 SD 1 Grade Il Grade 0 Grade 0 Died 8/21

8 CT 10 PR 5 Grade | Grade 0 GradeV Died 14/59

9 RT 8 CR 24 GradelV Grade Il Grade 0 Tumor-free 24/77
10 CT 3 PR 3 Grade 0 Grade 0 Grade Il Tumor-residual 3/12
11 CT 7 PD 0 Grade | Grade 0 Grade Ill Died 11/43

RT, radiotherapy; RCT, radiochemotheapy; CT, chemotherapy. The data of survival time are presented as time from cetuximab use to last

follow-up/time from diagnosis to last follow-up.
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in their initial treatment. The second to fourth
patients received concurrent radiochemotherapy
plus cetuximab: the third patient completed
treatment of doxycycline;  carboplatin  plus
cetuximab, the fourth completed treatment of
cisplatin plus cetuximab;  the second received
treatment of cisplatin plus cetuximab,  but
discontinued treatment of cisplatin because of
grade IV bone marrow suppression. Four CR
patients all had acne-like rashes (three had rashes
above grade III), while only one of the two PR
patients had grade I rash. The five patients who
received concurrent radiotherapy all had skin
reactions in irradiation field (four were above
grade IV). Hematological toxicity was mild in
five patients except for one that had grade IV
toxicity.

Of the five patients treated with cetuximab
combined chemotherapy, two achieved PR, two
had SD, and one had PD. Among them, the
seventh, eighth and tenth patients had failed
several chemotherapy regimens before cetuximab
treatment, and the eighth patient achieved five
months of PR after adding cetuximab to the
former ineffective regimen, and the tumor
progressed slowly when treated with cetuximab,
Xeloda plus nedaplatin,
gemcitabine and cetuximab plus endostar in the
following seven months. The seventh and tenth
patients achieved SD and PR after using novel
cytotoxic drugs plus cetuximab. The incidence of
rash was not high in this group, however, three
patients had bone marrow suppression over grade

II1.

cetuximab  plus

Discussion

The overexpression of EGFR in SCCHN can
inhibit the tumor cell apoptosis and increase the
incidence of metastasis, therefore the tumor is
more invasive and resistant to chemotherapy and
radiotherapy, resulting in poor prognosis and low
survival rate." Both in vivo and in vitro study
have demonstrated that the inhibition of EGFR
with monoclonal antibody or tyrosine kinase
inhibitor can reverse tumor cell resistance to
radiotherapy and chemotherapy.' On the other
hand, the EGFR is overexpressed in HNSCC

(even 100%)," which suggested the importance
of cetuximab in the treatment of SCCHN.
Cetuximab combined radiotherapy is
more effective. Although surgical operation is
the mainstay radical treatment of SCCHN, most
patients have been in III or IV stage at initial
evaluation.” At this circumstance, the surgical
operation alone is ineffective, and the adjuvant
salvage surgery + concurrent radiotherapy or
chemotherapy become the standard strategy.”
However, the considerable toxicity imposed by
chemotherapy and radiotherapy urge investigators
to seek drugs that are more effective and less
toxic, and cetuximab is such a drug."” The
combination of radiotherapy and cetuximab is
appropriate. The EGFR is highly expressed in
head and neck tumors, which is associated with
the post-radiotherapy proliferation.'"
Furthermore, phase III clinical trial has proved
that cetuximab combined radiotherapy was able
to significantly prolong the survival time of the
patients, which demonstrated the importance of
cetuximab in head and neck tumor treatment.” In
the present study, six of the 11 patients received
combined radiotherapy,  and four of them
achieved CR, and one case with
post-radiotherapy recurrence achieved CR with
cetuximab + radiotherapy. One feature of those
received radiotherapy was the marked skin rashes,
and the incidence of III/IV skin toxicity was
high,'" which was likely to be associated with
the additive effect of radiotherapy and cetuximab.
Why the cetuximab combined radiotherapy
achieved a better clinical outcome in the present
study? Firstly, Kras gene of head and neck tumor
is wild type with mutation rate of less than 5%,
and it is concluded from the intestinal tumor
that the Kras mutation is an important indicator
of resistance to cetuximab.” Secondly, five of the
six ~ patients received radiotherapy  were
nasopharyngeal carcinoma which were primarily
poorly differentiated squamous cell carcinoma,
and the sensitivity of tumor cells to the
radiotherapy is negatively associated with tumor
differentiation. Finally, five of the six patients
received radiotherapy were nal[Bve patients, and
the resistance to radiotherapy and chemotherapy
were rare.  Currently, studies on cetuximab
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concurrent
1

combined radiotherapy ~ or
chemotherapy are rare.' In a phase II study
conducted by Pfister DG,? 15 out of 16 cases
achieved CP+PR. However, the trial was stopped
because of significant side effects. Since
cetuximab + radiotherapy is superior to
radiotherapy alone, how about its equivalence to
the concurrent chemotherapy and radiotherapy?
Unfortunately, there is no head-to-head
comparison study up to now. However, Caudell
JJ20 retrospectively compared the efficacy of
radiotherapy + chemotherapy based on DDP
group (ChRT) to cetuximab+ radiotherapy group
and found that three-year local control rate,
metastasis survival rate,
disease-specific survival rate were similar between
ExRT and ChRT groups. There were three cases
in the present study that received cetuximab +
concurrent radiotherapy and chemotherapy.

non-systemic

Cetuximab combined chemotherapy is an
option for late stage patients. Median
progression-free survival (PFS)  time for the
recurrent or metastatic SCCHN patient treated
with PF strategy (DDP+5Fu) is two months.”
Once  the platinum-based
chemotherapy appears, the patient may have a
poor prognosis and there is no standard
treatment strategy.’ Therefore, the establishment
of a more effective approach is urgent, and the
cetuximab, which is proved to be effective in
intestinal cancer, also has some effects in the
SCCHN treatment.

Firstly, cetuximab is effective for the patients
who have failed the platinum  based
chemotherapy, that is, cetuximab is an effective
second line strategy. Baselga ] firstly adopted

resistance  to

cetuximab+ platinum regimen and found that the
response rate was 10%,° disease control rate was
53%, the median time to progression (TTP) and
overall survival (OS) were 85 and 183 days,
respectively, which proved the effectiveness and
safety of this strategy. Vermorken JB tried the
clinical feasibility of cetuximab alone regimen.” If
disease progressed, the platinum was added to the
cetuximab. The result showed that the efficacy of
cetuximab alone was comparable to the
cetuximab + platinum. In order to compare the
efficacy of cetuximab alone with cetuximab+

platinum in patients with platinum resistant
recurrent and metastatic HNSCC, Vermorken JB
pooled analyzed three prospective study and one
retrospective study,” and found that there was no
significant  difference between the cetuximab
alone group and cetuximab+ cisplatin/carboplatin
group.  The survival time of those received
cetuximab was longer than those received support
treatment alone and with chemotherapy alone.
However, Vermorken added platinum after the
patient failed cetuximab,” so the study is not
sufficient to conclude that cetuximab alone is
equivalent to cetuximab+ platinum in patients
with platinum resistance, but only suggested that
the platinum based chemotherapy was ineffective
after the induction of cetuximab resistance.
Although cetuximab was used as a second or
third line therapy in the cetuximab combined
chemotherapy group in the present study, four
cases achieved disease control (PR+SD), and two
cases were unable to maintain the treatment until
cancer progression because of financial problem.
It is noted that the remission phase is short in
our study, and 3/5 patients had over IIT grade
bone marrow suppression, 4/5 patients died,
indicating that cetuximab is less beneficial in late
stage.

Secondly, cetuximab combined chemotherapy
is an effective first line therapy. In the phase II
trial treating recurrent or metastatic SCCHN,4
the total effective rate of cetuximab+
cisplatin/carboplatin was up to 36%, suggesting
the feasibility of this approach as the first line
therapy. Vermorken JB conducted a phase III
clinical trial involving 442 patients for this
strategy and found that cetuximab was able to
increase the response rate (20% and 36%),° PES
(3.3 and 5.6 months) and OS (7.4 and 10.1
months)  significantly, and except for skin
reactions, cetuximab did not had other side
effects.  Burtnes B investigated the cisplatin
combined cetuximab strategy,” 117 patients were
randomized to the cisplatin+ placebo group and
cisplatin+ cetuximab group.  The PFS and
median total survival time were improved (p=0.
21),  while the objective effective rate was
significantly improved (10% v.s 26%, P=0.03),
and the patients with skin rashes had survival
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priority (hazard ratio=0.42, p=0.01). There was
only one case in the present study that received
first line therapy of cetuximab after tumor
recurrence, and achieved PR.

Nontheless, because the benenifit of the
patient is limited no matter the cetuximab is used
as first or second line therapy, several aspects
should be taken into consideration. The first one
is how to predict clinical outcome, although the
Kras gene is a reliable negative predictive index
(the patient can not benifit from the treatment)."”
The fact that the mutation rate of Kras is less
than 5% in head and neck tumor remarkably
compromise its predictive value.”® Rash is
probably an practical predictive index, that is
because there is definite association between
cetuximab efficacy and rash in HNSCC patient.’
In the present study, 5/6 patients with clinical
benifits had rashes, and 3/4 patients with CR had
skin rashes over grade III. Most patients had
mild rashes in chemotherapy group. The second
is the cost effectiveness. Although cetuximab is
safe and effective, the head and neck tumor
primarily affects the economically
underdeveloped areas, so the pros and cons
should be balanced before choosing the expensive
cetuximab, especially for palliative therapy, and
the considerable financial burden should be
avoided. The third is the route of adminstration.
The conventional dosage of cetuximab is 400
mg/m* for the first time, followed by
maintenance with 250 mg/m? per week. Some
investigators have tried the dosage of 500 mg/m’
every other week and found no significant
difference in terms of eficacy and side effect,
which brought convenience to both clinicians
and patients.®* There is no such trial in head
and neck tumors, so the conventional
administration method was used. The fourth is
the quality of life. One merit of the cetuximab is
its safety that it does not increase the toxicity of
radiotherapy and chemotherapy.”* Further study
should be carried out to develop appropriate
strategy for the use of cetuximab combined
chemotherapy that is more effective and less
toxic.
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