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Incidence ofMucositis in Patients Treated
With Temsirolimus-Based Regimens and
Correlation to Treatment Response

Introduction
Temsirolimus is a novel mammalian target of rapamycin
(mTOR) inhibitor, approved by the U.S. Food and Drug
Administration for advanced renal cell carcinoma [1, 2]. mTOR
inhibitors have demonstrated encouraging efficacy results in
patients with a range of advanced malignancies, alone or in
combination with other chemotherapy agents or targeted
therapies in trials [3–9]. Different molecules have been
combinedwith temsirolimus to overcome resistance to single-
agent mTOR inhibitors [10].

Mucositis, oneof themost commondose-limiting toxicities,
is a common side effect of mTOR inhibitor-based treatment,
is dose related, and occurs in earlier cycles [2, 3, 11, 12]. The
mucositis incidence related to single-agent temsirolimus
treatment was 41.3% (86 of 208 patients) in patients with
advanced renal cell carcinoma,with2.8% (6of208) atgrade3or
higher [2]. However, a recent review of all temsirolimus-based
treatment demonstrated that the mucositis incidence rate
was 60.8% (819 of 1,347 patients), with 5.2% (70 of 1,347) of
patients developing grade 3 or 4 lesions [13].

This institutional review board-approved retrospective
data review focused on three open label phase I clinical trials
of temsirolimus-based combination therapy for which the
second agent is not known to cause significant mucositis.
These three trials used temsirolimus combined with metfor-
min (ClinicalTrials.gov identifier NCT01529593) or cixutumu-
mab, a fully humanized monoclonal antibody that blocks
against insulin-like growth factor-1 receptor (ClinicalTrials.gov
identifier NCT00678769), or pimasertib (also known as
MSC1936369B), amitogen-activatedkinase (MEK) 1/2 inhibitor
(ClinicalTrials.gov identifier NCT01378377). We investigated
whether there was an association between the severity of
mucositis and tumor response to the temsirolimus-based
combination treatment. Temsirolimus was administered as
intravenous infusion once weekly over a 21-day or 28-day
cycle. The starting dose of temsirolimus was 12.5 mg by
intravenous administration (i.v.) weekly when MSC1936369B
was used as a combination agent. For the two other trials,
a standard dose of 25 mg by i.v. weekly was used in cohort 1.

Mucositis diagnoseswere graded using theNational Cancer
Institute’s Common Terminology Criteria for Adverse Events
(CTCAE), version 4 [14]. Patients with stable disease lasting 6
months or longer were considered to have durable stable
disease.

Mucositis Treatment and Efficacy Evaluation
Treatment for the management of mucositis was started at
its initial presentation. The regimens used were previously
described by Naing et al. [7]. Based on physician discretion,
some patients received one drug or more from the above
regimens for mucositis. Response to mucositis treatment was

defined as downgrade of mucositis of at least one level
according to the CTCAE [14]. For example, a patient will have
achieved a response to mucositis if the patient had grade 2
mucositis that later decreased to grade 1 when treated with
one drug or more from the mucositis regimen.

Results
There were 77 patients who received a temsirolimus dose of
25 mg by i.v. weekly. Mucositis occurred in 56 of 87 patients
(64.4%; 95% confidence interval: 53%–74%) treated in one of
the three combination studies. The mucositis grades at initial
presentation for the 56 patients were grade 1 (78.6%, n5 44)
and grade 2 (21.4%, n 5 12). No grade 3 or 4 mucositis was
noted at initial presentation.

Eight patients eventually developed grade 3 mucositis. All
eight patients had a dose delay because of grade 3 mucositis,
and four patients had dose reductions because of grade 3
mucositis only. Three patients never resumed treatment
because of progression of disease.

The median onset time (either reported by the patient or
observedby thephysician)of initialmucositiswas14daysafter
the start of the treatment. The association between gender
and ethnicity to the incidence of mucositis was inconclusive
(p. .05) (Table 1).

Table 1. Demographics of patients (n5 87)

Characteristic Result

Age, years, median (range) 49 (14-84)

Gender, n (%)

Female 51 (58.6)

Male 36 (41.4)

Race, n (%)

White 74 (85.1)

Hispanic 6 (6.9)

Asian 4 (4.6)

Black 3 (3.4)

Tumor type, n (%)

Adrenocortical carcinoma 22 (25.3)

Ewing’s sarcoma 19 (21.8)

Colorectal 12 (13.8)

Breast 7 (8.0)

Ovarian 6 (6.9)

Endometrial 3 (3.4)

Desmoplastic small cell tumor 3 (3.4)

Non-small cell lung cancer 3 (3.4)

Liposarcoma 2 (2.3)

Melanoma 2 (2.3)

Neuroendocrine 2 (2.3)

Othera 6 (6.9)
aOther tumor types include leiomyosarcoma (2), metastatic
gastroesophageal junction (1), prostate (1), rhabdomyosarcoma (1), and
anaplastic thyroid (1).
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Discussion
The incidence of mucositis in our temsirolimus-based
combination trials was significantly greater than that of
single-agent temsirolimus treatment (41.3%, p 5 .0003).
Moreover, the incidence rate in the group with mucositis
higher than grade 2 was 9.2% higher than the 3% rate in
temsirolimus single-agent treatment group [2].

Although we had previously suggested that more severe
mucositis may be correlated with a better response to
temsirolimus-based cancer treatment [9], our current results
suggest that response to the temsirolimus-based treatment
increased with a higher grade of mucositis. These results,
however, are statistically inconclusive (odds ratio: 1.4; 95%
confidence interval: 0.9–2.4; p 5 .17). Furthermore, neither
incidence nor severity correlated with dose levels of temsir-
olimus. One limitation of this analysis was that only 10 patients
received temsirolimus at 12.5 mg by i.v. weekly (n5 4) or 37.5
mg by i.v. weekly (n5 6), creating insufficient statistical power
because of cohort sample size imbalance (Table 2).

With aggressivemanagementwith themucositis regimenat
initial presentation of mucositis, we achieved an 83% response
rate for mucositis, and eight patients (9.2%) eventually
developed grade 3 mucositis that required treatment hold or
dose reduction.Themedian time to improvement ofmucositis
treatment was 14 days; however, no standard protocol was
used to treat mucositis. Based on physician discretion, some
patients received one of our mucositis regimens or more [7].
Better regimens for mucositis are indeed warranted.

Conclusion
Mucositis may limit the therapeutic window for mTOR
inhibitor-based combination therapy, necessitating treatment
interruptions and/or dose reductions. Optimizing treatment
orprophylactic interventions formucositiswill enable patients
to continue effective treatment while maintaining good quality
of life. It is of great importance to devise a means of early
detection, an optimal regimen, and supportive care in both
prophylactic and treatment settings.
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Table 2. Incidence of mucositis stratified by temsirolimus

dose level

Variable Total, n

Incidence of
any grade
mucositis, n (%)

Incidence of
grade 3
mucositis, n (%)

Dose of temsirolimus,
i.v. weekly, mg

12.5 4 2 (50.0) 0 (0)

25.0 77 52 (67.5) 8 (10.4)

37.5 6 2 (33.3) 0 (0)

Number of patients 87 56 (64.4) 8 (9.2)

Abbreviation: i.v., intravenous administration.
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