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Abstract : INTRODUCTION Adenoid cystic carcinomas in
head and neck region are quite rare. Majority of them
originate from minor salivary glands. Adenoid cystic
carcinomas are well known for their indolent biological nature,
protracted clinical course and late onset of distant
metastases. Surgery is the mainstay of treatment. In recurrent
or metastatic disease, chemotherapy is an available option.
Several biological agents such as Imatinib have been tried
with variable success rates in these patients.We report a case
series of seven patients diagnosed to have recurrent or
metastatic adenoid cystic carcinomas with CD 117 positivity,
who had failed after receiving initial treatment.

METHODS AND MATERIALS

This was a retrospective study done on patients who were
diagnosed to have adenoid cystic carcinoma in the last ten
years and treated with Imatinib in the

department of Radiotherapy. There were 7 patients who were
started on Imatinib. All the patients had histologically proven
disease and CD 117 positivity .They all had either loco
regionally advanced or metastatic disease. The data was
collected from patient records. Blood investigations,
radiological investigations were done in all the patients during
follow up. Radiological assessment was done using RECIST
criteria and CTCAE version 4 criteria were used for toxicity
assessment. RESULTS

Out of seven patients, data for response assessment was
available for five patients. Among them three patients had
stable disease and two patients had progressive disease.
Imatinib was well tolerated in all
patients.

CONCLUSION

Imatinib is an available treatment option in the treatment of
recurrent or metastatic adenoid cystic carcinomas of the head
and neck.

Keyword :Adenoid cystic carcinoma, Imatinib Adenoid cystic
carcinomas (ACC) are rare tumors arising from the secretory
glands contributing to a major portion of minor salivary,
parotid and submandibular gland malignancies(1). They are
the most common malignancies of the minor salivary glands
(2). They also arise in major salivary glands of the head and
neck. Although the typical site of origin is salivary glands they
also arise in the ceruminous glands, lacrimal glands and
excretory glands of the genital tract. They represent 10 to 15
% of the histology of head and neck tumors(3). Approximately
22 % of malignant salivary gland tumors are ACC'’s occurring
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predominantly in minor salivary glands(4). The overall 5 — year,
10 year and 15 year survival estimates from literature are 90.34
%, 79.88% and 69.22 % respectively(5). Adenoid cystic
carcinomas are well known for their protracted clinical course
and late onset of distant metastases. The biological behavior is
poorly understood and there is no definite evidence of treatment
in adjuvant, locally advanced and metastatic settings. Various
pathologic factors, clinical variables have been studied to identify
the prognostic indicators of the outcomes. Among the clinical
variables clinical stage, particularly tumor size has proven to be a
reliable determinant of local control and survival (6). Tumor site
has been shown to be of significance, with tumors of the nasal
cavities and sinuses being associated with poorer outcomes(7).
The studied pathological factors so far have included grade,
margins of resection and perineural invasion. Tumour grade has
been a poorer indicator of outcome (6). Positive margins and
perineural invasion have been showed to be adverse predictors
of outcome in patients with ACC(8). More search for further prog
nostic indicators have explored the possible relevance of
molecular markers in salivary gland tumours in general and as
well in ACC. Some markers include epidermal growth factor
receptor(EGF-R), HER -2, HER -3,p 53 and proliferating cell
nuclear antigen(PCNA) (9-12). There is some data that shows
there is no prognostic value for ¢ —kit or PDGFR beta expression.
Optimum management of ACC is always a matter of controversy
because of the paradoxical nature of the disease being both
neurotropic and infiltrative, still having an indolent protracted
course. Radical surgery is the main stay of treatment, combined

therapy with radiation has led to superior results in many studies
(13,14). Radiation alone in locally advanced disease has been
palliative and rarely achieved curativity (14). However, some
authors have insisted that surgery alone might be sufficient in
early tumours where wide margins can be obtained without major
functional loss, reserving radiation therapy in cases where there
are mandatory pathological indications(15). These cancers have
poor response to chemotherapy as they are slow growing
tumours. Various cytotoxic agents such as fluorouracil,
anthracyclines, platinum compounds have been tried with limited
success(16—19). Systemic chemotherapy has modest effect on
adenoid cystic carcinoma. Thirty percent of patients responded
to 5 FU based chemotherapy in one study(16). But there was not
much response in another study which used Cisplatin and 5
Flourouracil(17). In another study Cisplatin and Vinorelbine was
beneficial with better control rates(20). A later study by the same



group reported minimal activity with Paclitaxel and carboplatin (19).
Surgery followed by radiotherapy is the only curative treatment
when feasible. There is no option for advanced, recurrent or
metastatic disease. Other options such as biological therapy has to
be explored and standardized. Expression of KIT, a transmembrane
receptor (145 — 165 kd) tyrosine kinase has been reported to be
present in ACC. This receptor is the product of the proto onco gene
¢ — kit and is detected by the immunohistochemical staining for CD
117. This receptor is of the same subclass as of platelet derived
growth factor and colony stimulating factor. The exact mechanisms
of gene mutation in ¢ — kit activation is not known(21). Because the
mutations observed in exon 11 and exon 17 involved in ¢ — kit
activation in GIST were not observed in salivary gland tumours.
Imatinib (formerly known as STl 571) is a derivative of the
2 — phenyl amino pyramidine series of protein tyrosine kinase
inhibitors. It has been shown to inhibit potently the tyrosine kinases
of ABL, the platelet derived growth factor receptor (PDGFR), and
the receptor for ¢ — kit.

Imatinib has been approved by FDA for use in patients with CML
(22). It also has been evaluated in a number of other tumours
expressing ¢ — kit or PDGFR, such as GISTs, small cell lung cancer
with different levels of efficacy.

It has been approved by the US FDA in patients with advanced
stage as it has shown significant disease regression(23). On the
contrary it has not shown much benefit in a phase 2 study in small
cell lung cancer. In view of ¢ — kit positivity Imatinib has been tried
in locally advanced, metastatic and recurrent adenoid cystic
carcinomas. Imatinib has been tried in few patients and tested in
phase 2 trials also. In a phase 2 trial done by Raphael et al(24).
Imatinib was started in 10 patients, out of which 2 patients had
stable disease for 11 — 14 months and rest of them had progressive
disease. In another phase 2 trial done in Princess Margaret hospital
(4). Nine patients had stable disease (which persisted for more than
six months in only two patients) and 6 patients had progressive
disease. They did not find any major activity and the study was
closed. In another study which reported four treated cases, only one
patient exhibited stable disease for 6 months and the rest had no
response(25). On other hand which reported two cases(26), one
patient had local recurrence and was started on Imatinib after which
he had partial response and underwent re surgery after which the
patient had lived for 20 months without disease. The other patient
had locally advanced disease and had achieved partial response
after initiation of Imatinib which is stable for more than 15 months.
We have offered this biological therapy in few of our patients and
would wish to present our experience.

PRIMARY OBJECTIVE:

The primary objective was to determine the response to Imatinib
SECONDARY OBJECTIVE:

1. To determine the duration of response (progression free survival)
2. To evaluate the safety and tolerability of Imatinib

PATIENTS AND METHODS:

This was a retrospective study done on patients who were
diagnosed to have adenoid cystic carcinoma in the last ten years
and treated with Imatinib in the department of radiotherapy. There
were 35 patients treated from 2003 — 2013 and among them
Imatinib was started in 7 patients. All the patients had histologically
proven disease and CD 117 was positive in all of them. They all had
either loco regionally advanced or metastatic disease. The data was
collected from the Outpatient charts, discharge summaries and the
medical reports. Follow up was available for all the patients. All of
them underwent response assessment with clinical examination,
chest x rays and computerized tomography scans. The information
regarding the demographic data tumors characteristics, initial stage,
initial treatment received, temporal profile of development of
metastases, duration of Imatinib received were collected and
analyzed. Imatinib was started in patients with disease recurrence
or metastases those tumors had CD 117 positivity. Patients were
started with a dose of 400 mg per day except for one patient where
it was started at 250 mg per day and then increased to 400 mg after
one week. Dose escalation was done for one patient (800 mg once
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a day) and later decreased to 400 mg once a day due to
haematological toxicity. Complete blood counts, liver
functiontest and creatinine were checked in all patients
before starting therapy and on a monthly basis. The toxicity
was graded according to CTCAE criteria version 4. Follow
up was done every 3 months and the clinical and
radiological assessment were done during each visit. The
responses were classified according to the criteria proposed
by the Response Evaluation Criteria in Solid Tumours
Committee (RECIST)(27).

RESULTS:

The median age of the patients was 40 years. There were 5
female patients and 2 male patients. Most of the tumours
were arising from the Maxilla and lungs were the common
site of distant metastases. The average time to develop
metastases from diagnosis was 60 months. Three patients
had stable disease and two patients had progressive
disease. Out of the three patients who had stable disease,
two had lung metastases, one from diagnosis and the other
along the course of the disease. The third patients had only
local progression. All the three had received prior treatment
with chemotherapy and radiotherapy before initiation of
Imatinib. They continue to have stable disease after
initiation of Imatinib with a PFS of 32 months , 20 months
and 10 months respectively. The first patient continues to
live 7 years after diagnosis, the second patient 2 years 4
months after diagnosis and the third patient 11 years after
diagnosis. Two patients had progressive disease after
initiation of the drug with a PFS(progression free survival) of
eight months and 6 months respectively. Both of them had
received initial treatment with surgery and radiotherapy
earlier and later was started on chemotherapy after they
progressed with Imatinib. The first patient had both local and
distant metastases(renal) and the second also had local as
well as distant metastases(lung).

The first patient had surgery before initiation of Imatinib.
There was increase in the renal as well as new bone lesions
in the first patient and increase in local as well as lung me-
tastases in the second patient after Imatinib. The first patient
continues to live for eight years and eight months and the
second patient for five years and five months. The median
PFS was 10 months in our patients. The response in two
patients could not be assessed as the first patient died
within three months of initiation and in the second patient
Imatinib was started recently.

o o prs

TABLE 1
S.No| Stage at Disease extent at initiation of Imatinib Response
diagnosis Local Distant
1 | T4aNOMO Stable disease Lung metastases | Stable disease

2 |T4aNOM1(lung) |Stable disease Lung metastases | Stable disease

3 T4bMNOM1(Bone
marrow and
skeletal)

Bone marow and | Mot available

Skelotal metastase

Local disease

4 T4aMOMO Local disease Renal and skeletal | Progressive

diseaso

5 TZMNOMO Disease present Lung mets Progressive
disease

[ TxMOMO Stable disoase Lung mets Stable disease

i T2MOMO Stable disease Lung mets Mot

CLINICAL CHARACTERISTICS AND RESPONSE TO
TREATMENT:



TABLE 2
PATHOLOGICAL CHARACATERISTICS:

Patient No Close margins | PNI Grade CD 17
1 + . 1 +
2 NA + 1 +
3 NA + 3 +
4 + + 2 +
5 NA + 2 +
b + - 2 t
7 NA + 1 +

NA — Not available, + = positive, - = negative
TABLE 3:
OTHER TREATMENT RECEIVED..

SURGERY RADIOTHERAPY [CHEMOTHERAPY
1 Total maxillectomy 66 Gy in 33 fractions) 6 x CAP"
2 Nil 86 Gy in 33 fractions| 6 X CAP*
3 Nil Nil Nil
4 Partial excision and laser 66 Gy in 33 fractions| 6 X CAP*
excision later
5 Partial maxillectomy 66 Gy in 33 fractions| 6 X CAP*

6| Excision biopsy and reexcision |22 6 X CAP'
for four fimes fractons{complete
ata not avallable)

T | Excision biopsy 66 Gyin 33 fractions| Ni

*abbreviation — Cisplatin, Adriamycin , Cyclophosphamide
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TOXICITY:

One patient had grade 2 haematological toxicity(anaemia) with a
higher dose of 800 mg. The dose was decreased to 400 mg once a
day and drug was continued. The other patients tolerated the
treatment well.

DISCUSSION:

Adenoid cystic carcinoma is a rare tumour of the minor and major
salivary glands. Surgical treatment is the mainstay of treatment and
radiotherapy when added to patients who have pathological
indications (close margins and PNI) has shown to improve the local
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control rates. Despite this one third of patients fail
systemically and effective treatment to tackle this problem is
lacking as to date(8). Imatinib was introduce d as a
treatment option in ACC due to C- Kit positivity and lack of
standardized systemic therapy. It has shown good activity in
gastro intestinal stromal tumours and has been approved by
FDA for the same. The natural history of our patients were
in concordance of those described in the literature. Most of
them had a protracted, indolent clinical course and the time
to metastasize was almost 5 years(28). In our patients,
three patients (42%) exhibited stable disease for 32 months,
20 months and 10 months respectively and two patients
(28%) showed progressive disease after PFS of 8 months
and 6 months. Our results were in line with the phase 2
studies.

There seem to be correlation between Grade and PNI with
the outcome. Patients who had both grade 2 and PNI had
progressive disease. One patient who had grade 3 and PNI
survived only for three months after diagnosis. This also
was suggestive of poor outcomes in patients with sinonasal
primaries. In our observation we found that when Imatinib
was started in patients who had good local control, they
exhibited better outcomes than those who had uncontrolled
disease at the primary site, irrespective of the primary
treatment received.

There could be many reasons for varying response of
Imatinib. One study by Heinrich suggested that mere
positivity of C —Kit is not always sufficient to predict
response to Imatinib. The basic mutations of the gene and
its sensitiveness might help us to determine to select
patients for this drug. The limited efficacy of Imatinib in
adenoid cystic carcinomas does not mean that targeted
therapy has no hope in this tumour. Recent studies have
led to the discovery of new targets(new genetic alterations)
(29) for the treatment. Due to the scarcity of the patients,
large number of patients and further studies are needed for
standardization of Imatinib therapy in different settings in
adenoid cystic carcinoma.
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