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Transforming growth factor-beta, milk-derived growth
factor extract, epidermal growth factor, interleukin-11,
ATL-104 mitogen, and recombinant human intestinal trefoil
factor

As shown in Table 1, no guidelines could be provided for
any of these interventions due to insufficient evidence.
TGF-f3 mouthwashes or enriched food were not effective
to reduce oral mucositis in the used formulations [80-82]. A
mouthwash with bovine milk-derived whey growth factors
(PV-701) was well tolerated, and as compared to historical
controls, the severity as well as the duration of oral muco-
sitis seemed to be decreased in autologous HSCT recipients
[83].

With respect to the use of topical EGF, the panel
expressed concerns about the potential unfavorable effects
of this growth factor on tumor growth [84—-86], whereas the
use of subcutaneous IL-11 was associated with severe side
effects and mortality [87]. ATL-104 mouthwash reduced the
duration of oral mucositis, whereas its effect on the inci-
dence of mucositis was unclear [88]. Recombinant human
intestinal trefoil factor oral spray was found to be safe and
effective for the reduction of CT-induced oral mucositis in
patients with colorectal cancers [89], but these limited data
did not permit a guideline.

Discussion and late breaking reports

Although new evidence was included in the review process
of the present update, this did not result in any changes of
the clinical practice guidelines for cytokines and growth
factor agents for the management of mucositis since the
2005 MASCC/ISOO review process [20, 21].

A suggestion was provided for not using GM-CSF
mouthwash for the prevention of oral mucositis in patients
undergoing autologous or allogeneic HSCT. With respect to
the use of GM-CSF for the prevention or treatment of oral
mucositis in other patient populations, we were not able to
provide guidelines because of insufficient evidence (i.e.,
major flaws in study design and/or methods, according to
the Hadorn criteria [25] and/or conflicting results).

We continue recommending the use of palifermin at a
dose of 60 pg/kg per day for 3 days prior to conditioning
treatment and for 3 days post-transplant to prevent oral
mucositis in patients receiving high-dose chemotherapy
and TBI followed by autologous stem cell transplantation
for hematological malignancies, based on a well-designed
RCT [26]. Although palifermin has been shown to be effi-
cacious in this specific high-toxicity regimen, optimal dos-
ing and timing of palifermin administration may be crucial
and is likely to be different among different conditioning
regimens.

@ Springer

In a high-dose melphalan conditioning regimen without
TBI followed by autologous HSCT, the interval between the
doses was shorter than in the registration study, and palifer-
min was associated with unfavorable side effects, including
skin problems, orofacial swelling, mucosal ulceration, and
taste alterations [33]. These observations warrant further
investigation. The question whether palifermin reduces
GVHD has been addressed in a number of clinical trials of
allogeneic HSCT following myeloablative conditioning us-
ing cyclophosphamide plus TBI or CT only. None showed
an impact on the occurrence of acute GVHD [28, 35, 37] or
chronic GVHD [90]. The impact on mucositis was not
consistent, with one study showing a decrease of oral muco-
sitis only in patients conditioned with cyclophosphamide
and TBI, but not in patients receiving a less mucotoxic
regimen of busulfan and cyclophosphamide [35]. These
findings are in line with a retrospective study on 251
patients published after the cut-off date for this review
[91]. No mucositis measurements were available, but fol-
lowing palifermin administration similar to the registration
study [26], mucositis-related adverse outcomes, including
the mean number of days of total parenteral nutrition (13
versus 17 days, P<0.001), duration of patient-controlled
analgesia (7 versus 12 days, P=0.033) and length of hospital
stay (32 versus 38 days, P=0.001) were significantly de-
creased in TBI-based, but not in CT-based allogeneic HSCT.
Palifermin did not affect GVHD.

No guideline could be provided for the use of palifermin
in the setting of CT for solid and hematological tumors due
to insufficient evidence [38—41], although the results of the
single center study by Vadham-Raj et al. [41] are promising
to prevent mucositis in multicycle CT for sarcoma.

In addition to the results of the study by Brizel et al. [42],
in which post hoc analysis suggested that palifermin was
marginally effective to reduce the duration of oral mucositis
in hyperfractionated RT for H&N tumors, two publications
of large multicenter, double-blind RCTs in patients treated
with conventional 3D-chemoradiotherapy for H&N cancers
became available after the cut-off date for the present update
[92, 93]. Henke et al. [92] reported on patients that under-
went postoperative CRT and received palifermin at doses of
120 pg/kg/week from 3 days before and continuing
throughout the duration of treatment. A significant reduction
of severe mucositis (WHO grades 3 and 4) was found in the
treatment group (51 % versus 67 % in controls; P=0.027).
Palifermin also delayed onset and significantly decreased
the duration of severe mucositis (median 4.5 versus 22 days).
However, patient-reported outcomes and treatment breaks
did not differ between the treatment arms. Le et al. per-
formed a parallel study of palifermin administered to
patients undergoing definitive chemoradiotherapy for local-
ly advanced H&N cancer using 180 pg/kg of palifermin or
placebo prior to therapy and then weekly for 7 weeks [93].
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In this study, the incidence of severe mucositis was also
reduced in the treatment group (54 % versus 69 % in con-
trols; P=0.041), the time to develop severe mucositis was
longer, and the duration of severe mucositis was decreased
in the palifermin arm. Disappointingly, other clinically rel-
evant outcomes including mouth and throat soreness, opioid
use, and treatment breaks did not differ significantly be-
tween the two arms. These studies suggest that palifermin
may decrease the incidence of mucositis in H&N cancer
patients treated with chemoradiotherapy based upon WHO
scoring, while the impact upon patient symptoms is not
clear. Palifermin did not affect survival observed 42 months
post treatment, but follow-up studies are needed to confirm
that the use of palifermin does not negatively affect tumor
control and survival rates.

Recommendations for future research

Additional well-designed research is needed on cytokine
and growth factor interventions. The clinical success of
these biological agents depends on the choice of formula-
tion, timing, route of administration, dosing, and stability of
these agents. Furthermore, it is important to gain more
insight into the pathobiology of mucositis as well as into
pharmacogenetic variables and other genetic differences that
underpin mucositis susceptibility.

TFF peptides protect mucosal cells from injury as well as
contribute to epithelial reconstitution and should be consid-
ered as promising anti-mucositis agents [89]. A preclinical
study suggested that a mouth rinse with genetically modified
bacteria engineered to secrete human TFF-1 may provide
future management tools [94].

Additional studies are necessary to assess the role of
palifermin in patients treated for H&N cancers, particularly
as therapeutic approaches continue to evolve. An intriguing
development is the concept of hKGF gene transfer to sali-
vary glands. In murine models, transgenic hKGF secreted
from vector-transduced submandibular glands effectively
protected oral mucosal epithelial cells from radiation injury
[95]. This route of administration may prove to be beneficial
in the future to prevent oral mucositis in patients being
treated for H&N cancers.

Future studies should also include evaluating the safety
and efficacy of using cytokines and growth factor agents for
the management of mucositis in children and adolescents. In
addition, future studies on these agents should not only
focus on oral mucositis but should also be directed to
protection from esophageal and gut mucosal barrier injury.
However, cytokine and growth factor agents may have
undesirable effects that may result from either stimulation
of tumor growth or by interference with the tumor response
to treatment. Therefore, the absence of tumor growth

following the administration of stimulatory cytokines and
growth factors must be confirmed in long-term follow-up
studies.
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