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BACKGROUND. The risk, severity, and patient-reported outcomes of radiation-induced
mucositis among head and neck cancer patients were prospectively estimated.
METHODS. A validated, patient-reported questionnaire (OMDQ), the FACT quality
of life (QOL), and the Functional Assessment of Chronic Illness Therapy (FACIT) fa-
tigue scales were used to measure mucositis (reported as mouth and throat sore-
ness), daily functioning, and use of analgesics. Patients were studied before
radiotherapy (RT), daily during RT, and for 4 weeks after RT.

RESULTS. Contrary to previous reports, the risk of mucositis was virtually identi-
cal in the 126 patients with oral cavity or oropharynx tumors (99% overall; 85%
grade 3-4) compared with 65 patients with tumors of the larynx or hypopharynx
(98% overall; 77% grade 3-4). The mean QOL score decreased significantly during
RT, from 85.1 at baseline to 69.0 at Week 6, corresponding with the peak of
mucositis severity. The mean functional status score decreased by 33% from 18.3
at baseline to 12.3 at Week 6. The impact of mucositis on QOL was proportional
to its severity, although even a score of 1 or 2 (mild or moderate) was associated
with a significant reduction in QOL (from 93.6 at baseline to 74.7 at Week 6). De-
spite increases in analgesic use from 34% at baseline to 80% at Week 6, mean
mucositis scores exceeded 2.5 at Week 6.

CONCLUSIONS. Mucositis occurs among virtually all patients who are undergoing
radiation treatment of head and neck cancers. The detrimental effects on QOL
and functional status are significant, and opioid analgesia provides inadequate
relief. Preventive rather than symptom palliation measures are needed. Cancer
2008;113:2704-13. © 2008 American Cancer Society.
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M ucositis is a painful and debilitating side effect
of radiation therapy (RT) for head and neck
cancers' and is exacerbated by concomitant chemo-
therapy.> Mucositis lesions, characterized by ulcera-
tion and pseudomembranous formations, occur in
the oral cavity, oropharynx, and hypopharynx. Oral
mucositis is a consistent finding in patients treated
for oral cavity and/or oropharynx tumors, but the
reported incidence and severity are less among indi-
viduals treated for larynx or hypopharynx cancers.>*
However, nonoral mucosal lesions are not easily
observed; thus, it is likely that the frequency of
mucositis of the hypopharynx is underreported.

In addition to the challenges of observing muco-
sitis lesions, there is no agreement on a method for
measuring mucositis’ severity, even though numerous
scales are in use.' Even when the same scale is used,
inconsistent scoring by clinicians leads to conflicting
estimates of risk and severity.” For example, 2 recent
reports of similar induction regimens for head and
neck cancer had dramatically different estimates of
mucositis incidence.>” Reliance on retrospective
analysis of mucositis risk and severity also likely
leads to major underreporting and a failure to
appreciate the severity of the problem.

Finally, there are few estimates of the impact of
mucositis on patients’ experiences during therapy.
Recent reports suggest concordance between clinical
assessments of mucositis severity and patient-
reported outcomes,® but, historically, there has
been a marked disconnect between the two. This is
particularly likely when mucositis involves sites not
easily observed by clinicians. Reports of impact on
quality of life (QOL) also have been variable."'%!!
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Mucositis is a significant clinical challenge and
causes a major burden for head and neck cancer
patients and their caregivers; its impact on the cost
of care may be substantial.>'? Accurate characteriza-
tion of the significance of these burdens is compli-
cated by underreporting of mucositis, inconsistent
measurement of severity, retrospective assessments
of risk and severity, and failure to examine outcomes
from the patient’s perspective. To address these
issues, we conducted a prospective, multinational
study of the burden of illness and patient-reported
outcomes of radiation-induced mucositis among
patients with head and neck cancers.

MATERIALS AND METHODS

Risk, clinical outcomes, and patient-reported out-
comes of mucositis were prospectively examined
among patients with squamous cell carcinomas of
the oral cavity, oropharynx, larynx, or hypopharynx
(stages I-1II) who received a cumulative dose of least
40 Gy of radiation therapy (RT) in single daily fac-
tions with or without subsequent boost and/or chem-
otherapy, at 30 centers in the United States, Europe,
Australia, and Canada, to ensure that results could be
generalized to other populations (grading determined
according to the American Joint Committee on Cancer
grading system). After patients signed informed con-
sent forms, we evaluated patients at baseline, then
followed them prospectively throughout RT for weight
loss, placement of gastric tubes (G-tubes), and treat-
ment breaks or dose reductions. By using patient-
reported mouth and throat soreness (MTS), we
assessed daily mucositis severity and simultaneously
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assessed analgesic use at baseline and daily during RT
by using the Oral Mucositis Daily Questionnaire
(OMDQ).®'3 At baseline and each week, patients com-
pleted the Functional Assessment of Cancer Therapy
(FACT-G), the Esophagus Cancer subscale (ECS) QOL,
and the Functional Assessment of Chronic Illness
Therapy (FACIT)-Fatigue subscale questionnaires in
their preferred language.'*'® Although esophagitis
was not evaluated in this investigation, the ECS ques-
tions were relevant to our study population.

Definitions

Mucositis was measured on the basis of patient-
reported MTS, defined as any positive response to
Question 2 of the previously validated OMDQ (Fig.
1). MTS was measured on a scale of 0 (no soreness)
to 4 (extreme soreness;). By using the same tool, Stiff
et al found that bone marrow transplant patients’
MTS scores were comparable to clinicians’ assess-
ments of oral mucositis, a finding which supports
our use of this endpoint.?

Clinical outcomes (nonprophylactic insertion of
G-tubes, weight loss) were collected prospectively.
Analgesic use was defined as a positive response to
OMDQ Question 7, “During the past 24 hours did
you take any medication for pain?” and further char-
acterized by week of RT as none, occasional (use for
1-3 days), or regular (use for 4-7 days). Weight
change during RT was calculated as the difference
between the baseline weight and the weight recorded
at the first follow-up visit 3 weeks after RT was com-
pleted.

Statistical Considerations

Mucositis risk was calculated as the percentage of
patients who reported any MTS at any time during
RT and further characterized by maximal grade dur-
ing RT. The mean MTS score during each week of RT
was computed for each patient and summarized by
week (Fig. 2) for all patients. Analgesic use was cate-
gorized as defined previously and described by week
of RT (Fig. 3).

The mean FACT-G score and the esophageal can-
cer, fatigue, physical well-being, and functional well-
being subscale scores were also summarized by
mean scores and described by week of RT (Fig. 4).
Normative reference scores and minimally important
differences were based on those previously reported
in the literature (Table 1). The percentage change
from baseline in FACT-G, and esophagus cancer,
fatigue, physical and functional wellbeing subscales
was calculated for each week of RT, compared with
baseline, and summarized as a mean percentage
change by week (Fig. 5).

For analyses of clinical outcomes of mucositis,
patients were categorized into 2 groups, by maxi-
mum MTS score during RT (0, 1, or 2 vs 3, 4). The
percentage of patients with each outcome was com-
puted for each of the 2 MTS groups (Table 2).
Patients were further categorized on the basis of
baseline MTS score (0 vs >0 MTS score), and out-
comes were reported as described above in Table 2.
No hypotheses were tested in this descriptive study.
However, large differences between the 2 MTS
groups were tested for statistical significance by 2-
tailed chi-square tests. Differences in mean weight
change were tested by 2-tailed Student ¢ test.

RESULTS
Two hundred forty-one patients completed RT, 156
with oral cavity and/or oropharynx cancers and 85
with larynx and/or hypopharynx cancers. Among
these, 36 (15%) patients withdrew from the study
before 40 Gy had been administered, and they
were excluded from the study. Daily diary completion
compliance was excellent. Only 14 (6%) patients
were ineligible because they failed to complete at
least 3 diary entries each week. Thus, 191 (126 oral
cavity and/or oropharynx and 65 larynx and/or hypo-
pharynx) patients could be evaluated for analysis.
Inevaluable patients were clinically and demographi-
cally indistinguishable from evaluable patients except
that inevaluable patients were less likely to receive
concomitant chemotherapy (0% vs 60%; P <.001) and
concomitant boost radiation (5% vs 34%; P <.001). All
patients ultimately received the same median doses
of RT (oral cavity and/or oropharynx = 66 and 69 Gy;
larynx and/or hypopharynx 66 and 70 Gy). Because
most patients who could not be evaluated withdrew
before 40 Gy of RT were administered, their maximal
MTS score on study was lower than that reported by
those patients who could be evaluated (oral cavity
and/or oropharynx = 2.6 and 3.3; larynx and/or
hypopharynx = 2.4 and 3.2, respectively). However,
it is notable that during Weeks 3-4, when most
withdrawals took place, patients who could not be eval-
uated had mean MTS scores virtually identical to the
mean MTS scores of patients who could be evaluated
(oral cavity and/or oropharynx = 2.6 and 2.3; larynx
and/or hypopharynx = 2.4 and 2.3, respectively).
Distributions of mean age, sex, and race of the
oral cavity and/or oropharynx and larynx and/or
hypopharynx groups were similar (Table 2). There
were differences in concomitant chemotherapy (66%
vs 48%; P =.02) and intensity-modulated radiation
therapy rates (71% vs 29%; P < .001) between the
oral cavity and/or oropharynx and larynx and/or
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Site No., Investigator Patient Number Patient Initials
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FIGURE 1. Oral Mucositis Daily Questionnaire.

hypopharynx groups, respectively, because of differ-
ent standards of care. Patients in the larynx and/or
hypopharynx group had significantly lower stages of
disease than their counterparts with oral cavity and/
or oropharynx cancers (P <.001; Table 2). Small dif-
ferences in baseline Eastern Cooperative Oncology
Group (ECOG) status reflected the expected clinical
presentations of the 2 populations. However, the
mean FACT-G, ECS, and FACIT-fatigue scores at
baseline were virtually identical and were similar to
those previously reported for head and neck cancer

patients (FACT-G head and neck normative reference
value = 73.1; standard deviation [SD] = 17.8).!"1®
Fifty-six percent of oral cavity and/or oropharynx
and 44% of larynx and/or hypopharynx patients
reported MTS >0 at baseline, presumably resulting
from either previous surgery or tumor. Mean RT
doses (oral cavity and/or oropharynx = 66 Gy; range,
48 Gy to 74 Gy vs larynx and/or hypopharynx = 68
Gy; range, 60 Gy to 72 Gy) and duration (47 days,
both groups) were the same for both groups. Median
RT doses also were the same (oral cavity and/or
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FIGURE 2. Mean mouth and throat soreness by week of RT among
patients with oral cavity and larynx cancers.
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FIGURE 3. Relations between mean mouth and throat soreness score (dis-
played on left vertical axis) and percentage of patients reporting analgesic
use during RT (displayed on right vertical axis). Oral cavity and larynx
cohorts are combined.

oropharynx = 69 Gy vs and/or

pharynx = 70 Gy).

larynx hypo-

Risk of Mucositis

The risk of mucositis was the same for patients with
oral cavity and/or oropharynx and larynx and/or
hypopharynx (99% and 98%, respectively). The maxi-
mal MTS score during RT also was the same for the 2
groups (MTS = 0, 2% and 2%; MTS = 1, 3% and 3%;
MTS = 2, 10% and 18%; MTS = 3, 48% and 42%;
and MTS = 4, 37% and 35%). Furthermore, the pat-
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FIGURE 4. Relation between mean mouth and throat soreness score (dis-
played on left vertical axis) and mean quality of life scores (displayed on
right vertical axis) during RT. Oral cavity and larynx cohorts are combined.

TABLE 1
Reference Values for FACT-G and Fatigue Subscale'”'®%5%

Normative Reference Value

All Cancers,  Head & Neck Minimally Important
Mean Score Cancers, Mean  Difference Points

Quality of Life Scale (SD) Score (SD) on Scale

FACT-G 80.4 (15.9) 73.1 (17.8) 5-7

Physical well being 21.2 (6.2) 19.2 (6.3) 2-3

Emotional well being 18.1 (4.5) 17.7 5.1) 3

Social well being 22.3 (4.8) 20.2 (5.3) 2

Functional well being 18.8 (6.4) 15.9 (6.8) 2-3

Fatigue subscale — — 3-4

FACT-G indicates Functional Assessment of Cancer Therapy-General.

tern of MTS severity over time was identical, peaking
at Week 6 and remaining elevated at Week 10 of the
study, 3 weeks after completion of RT (Fig. 2). More
than 80% of patients reported MTS of 3 or 4 at some
time during RT. Of the 98 patients who reported MTS
>0 at baseline, none reported decreased MTS during
RT, and all but 9 reported an increase in MTS during
RT. There were no differences in risk of MTS among
study sites (P =.79).

Use of chemotherapy did not significantly
increase the risk of severe mucositis. Among patients
with oral cavity and/or oropharynx tumors, 88% of
those who received chemotherapy developed grade
3-4 MTS compared with 85% of those who did not
receive chemotherapy (P =.93). Only 1 oral cavity
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FIGURE 5. Relation between mean mouth and throat soreness score (dis-
played on left vertical axis) and mean percentage decrease in quality of life
score (displayed on right vertical axis) during RT. Oral cavity and larynx
cohorts are combined.

and/or oropharynx patient escaped mucositis. Simi-
larly, among patients with larynx and/or hypo-
pharynx tumors, 90% of those who received
chemotherapy developed grade 3-4 MTS compared
with 76% of those who did not receive chemotherapy
(P =.65). Again, only 1 larynx and/or hypopharynx
patient escaped mucositis. The risk of grade 3-4 MTS
was not significantly altered by either intensity-
modulated radiation therapy (88% with intensity-
modulated radiation therapy vs 74% without
intensity-modulated radiation therapy; P =.41) or
concomitant boost (85% with boost vs 79% without
boost; P =.75).

These results show that the 2 cancer groups were
demographically and clinically similar at baseline,
received similar RT doses over the same time
(although to different locations), and shared the same
risk, severity, and duration of mucositis during RT.
This observation supports the argument that RT,
rather than cancer site, is the major driver of mucosi-
tis. On the basis of these similarities, the 2 groups
were combined for analysis of outcomes of mucositis.

Clinical Outcomes

Only 12% of the MTS 0-2 group compared with 40%
of the MTS 3-4 group required nonprophylactic
insertion of G-tubes during RT (P =.005). Among
these, 67% and 78%, respectively, were inserted as a
direct result of mucositis (P =.56; Table 3). Weight
loss among patients with severe MTS was double
that observed among patients with MTS 0-2 (5 kg vs
2 kg P =.02).
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TABLE 2
Characteristics of Patients at Baseline

Oral or Larynx or

Oropharynx, Hypopharyn,

N=26 N=65
Characteristic Value 95%CI  Value  95% CI
% Female 23 16-30 23 13-34
% White or Caucasian 87 82-93 89 82-97
% Black 9 4-14 8 1-14
% Hispanic 2 0-5 2 0-5
% Other 2 0-4 2 0-5
Mean age, y 35 53-58 59 56-62
% Tobacco use 74 66-81 91 84-98
% ETOH use 90 84-95 86 78-95
% Candidiasis 3 0-5 0.0 0-5
% Renal failure 1 0-3 2 0-5
% Diabetes 12 6-18 11 3-19
% Inflammatory bowel disease 1 0-3 2 0-5
% Arthritis 3 0-5 2 0-5
% Prior cancer 10 5-16 15 7-24
% Stage I (current cancer) 2 0-4 24 14-35
% Stage 2 10 4-15 17 8-26
% Stage 3 70 63-79 48 36-60
% Unstaged 18 12-25 11 3-18
% RT or chemotherapy for prior cancer 4 1-7 5 0-10
% Pre-RT chemotherapy (conditioning) 21 13-29 12 4-20
% Concomitant chemotherapy 66 58-74 48 36-60
% Intensity-modulated RT 71 63-79 29 18-40
% Concomitant boost 44 35-54 32 20-44
% G-tube 52 44-61 40 28-52
% ECOG performance status=0 8 3-13 39 27-50
% ECOG performance status=1 52 43-60 43 31-55
% ECOG performance status>1 40 32-49 19 9-28
Mean overall health 75 7-8 7.6 7-8
% Overall health <7 29 21-37 20 10-30
% WHO mucositis score=0 89 83-94 97 93-100
% WHO mucositis score=1 9 4-14 3 0-7
% WHO mucositis score>1 2 0-5 0 0-5
Mean mouth and throat soreness 0.84 0.7-1.0 0.79 0.5-1.1
% Mouth and throat soreness>0 56 47-65 44 32-57
Mean FACT-G 86.3 84-89 87.6 84-91
Mean ECS subscale 55.3 53-57 54.9 53-57
Mean FACIT-fatigue subscale 414 40-43 42.2 39-45
% Analgesics 44 35-52 29 17-39

ETOH indicates ethyl alcohol; RT, radiation therapy; G-tube, gastrostomy feeding tube; ECOG, East-
ern Cooperative Oncology Group; WHO, World Health Organization; FACT-G, Functional Assessment
of Cancer Therapy; ECS, Esophagus Cancer Subscale; FACIT, Functional Assessment of Chronic
Ilness Therapy.

At the start of RT, 25% of patients were using
analgesics for up to 3 days per week, but no
patients were using them for 4 days or more (Fig.
3). After mean MTS scores rose in Week 1, use of
analgesics for 4 or more days began and continued
to increase until MTS peaked at Week 6, at which
time greater than 60% patients were regularly using
analgesics. The number using analgesics 1-3 days
per week fell in concert, and at Week 6, approxi-
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TABLE 3
Relations Between Baseline and Maximum Mouth and Throat Soreness and Clinical Outcomes
Maximum MTS Baseline MTS
MTS=0-2 N=34 MTS=3-4 N=157 MTS=0 N=87* MTS>0 N=95*

Outcome Value (95% CI) Value (95% CI) P Value (95% CI) Value (95% CI) P
% Any nonprophylactic G-tubef 12 (0-25) 40 (30-49) 005 35 (23-47) 33 (21-45) 95
% Nonprophylactic G-tube related to mucositis} 67 (9-99) 78 (61-89) 56 27 (16-38) 25 (14-35) .86
Mean weight loss (Ibs) 2 (.5-4) 5 (3-6) 02 4 (2-6) 4 (3-5) 70
Mean total RT dose 65 (63-66) 67 (66-68) 01 66 (65-67) 67 (66-68) 49
Analgesics during RT

% No use during any week of RT 24 (9-38) 3 (<1-6) <.001 11 (5-18) 2 (0-5) 01

% Occasional use during any week of RT 2 (1-23) 10 (5-14) .69 14 (7-21) 5 (1-10) 05

% Regular use during any week of RT 65 (49-81) 7 (82-92) 001 75 (66-84) 93 (87-98) 001
% Opioid analgesic 44 (27-62) 70 (62-77) 004 56 (45-67) 75 (65-83) .009
% Nonsteroidal anti-inflammatory agent 56 (38-73) 38 (30-46) 058 39 (29-50) 43 (33-54) 57
% Antifungal agent 2(3-27) 27 (20-34) .06 23 (15-33) 25 (17-35) 72

MTS indicates patient-reported mouth and throat soreness. G-tube, gastrostomy feeding tube; RT, radiation therapy.

Occasional use means a maximum of 1-3 days use during week with highest use during RT. Regular use means 4=7 days using during week with highest use during RT.

*Baseline MTS not recorded for 9 patients.
+From among patients who did not have G-tube at baseline.
+From among patients who had G-tube inserted nonprophylactically.

mately 90% of patients reported using analgesia.
The increased use of analgesics does not seem to
have reduced their MTS scores effectively. At Week
10, >50% of patients still required analgesics.
Thirty-four percent of the MTS 0-2 group and only
4% of the MTS 3-4 group reported using no analge-
sics during the entire study.

Opioid use was significantly more frequent
among patients with severe MTS (70%) compared
with patients with MTS 0-2 (44%; P =.004; Table 3).
Furthermore, 87% of patients with severe MTS used
analgesics regularly during RT compared with only
65% of patients with MTS 0 -2. Patients who reported
baseline MTS >0 were more likely to report regular
use of analgesics and use of opioids than those with
MTS = 0 at baseline. Antifungal agents also were
used more commonly by patients with severe MTS
(27% vs 12%; P =.06). There were no differences in
use of other antimicrobials among the MTS groups.
(Data not shown.)

Patient-reported Outcomes

RT and the resulting MTS had a significant and pro-
longed negative effect on patient-reported QOL. QOL
scores began to fall early in the course of RT, before
MTS scores rose, and FACT-G (general health), func-
tional well-being, physical well-being, and esopha-
geal subscale scores all fell significantly within 1
week of starting treatment (Figs. 4 and 5). Fatigue
scores paralleled the QOL scores. All QOL scores

continued to decline until Week 6, coinciding with
the peak of MTS, at which time the mean FACT-G
score had fallen from 85.1 at baseline to 69. The
mean functional well-being subscale score decreased
by 33% from 18.3 at baseline to 12.3 at Week 6. Even
among patients whose peak MTS was only mild or
moderate, mean FACT-G scores decreased from 93.6
at baseline to 74.7 at Week 6.

After Week 6, all QOL and fatigue scores rose
(improved) as MTS severity scores fell. However, at
the end of the study at Week 10, despite this being 3
weeks after completion of RT, all QOL scores
remained significantly lower (poorer) than baseline,
and MTS remained elevated. The ECS score fell sig-
nificantly in the oral cavity and/or oropharynx
cohort. The social and emotional well-being scales
did not fall significantly during treatment. Overall,
increasing MTS was associated with significant
fatigue and reduction in physical and functional
well-being.

DISCUSSION

There is general consensus that mucositis is a com-
mon, significant, and costly toxicity of RT for oral
cavity and/or oropharynx cancers, but mucositis is
less prevalent among patients who are receiving
similar treatment for larynx and/or hypopharynx
tumors.® Disparities exist between perceived risk and
severity of mucositis, the burdens these cause



patients, and the burden upon healthcare system.
Gaps also exist between clinicians’ assessments of se-
verity and patients’ experience of severity.'® We,
therefore, undertook a prospective, multinational
study of risks and outcomes of mucositis, measured
by patient-reported MTS, among patients with head
and neck cancers who were receiving RT.

In contrast to most previous reports, we found
no differences in risk, severity, or course of mucosi-
tis among patients with oral cavity and/or orophar-
ynx cancers compared with patients with larynx
and/or hypopharynx cancers. Almost every patient
developed mucositis during RT; 80% reported severe
MTS. The peak severity, time course, and duration
were also identical. It is likely that the limitations of
conventional clinical assessment account for the
discrepancy between our observations and previous
reports. Our measure of mucositis included both
mouth and throat soreness. Although the tissues of
the mouth are easily observed in a standard clinical
examination, the mucosa of the lower oropharynx,
the hypopharynx, and the larynx are not. Conse-
quently, in cases in which most damage is not seen
and no patient-reported surrogate is captured, inci-
dence may be underestimated. On the basis of our
data, risk and severity of RT-induced mucositis are
equivalent, no matter where it occurs in the upper
digestive tract. A recent report in which MTS data
were collected in head and neck cancer patients
supports this finding, as no difference in MTS
between patients with larynx and/or hypopharynx
cancers and other head and neck cancers was
seen.’

Neither use of intensity-modulated radiation
therapy nor concomitant chemotherapy altered
mucositis risk or severity. Data suggesting mucositis-
sparing among intensity-modulated radiation therapy
treated head and neck cancer patients have been
inconsistent. Although some investigations propose a
benefit,’?! results of prospective studies have failed
to confirm reduced mucositis risk with intensity-
modulated radiation therapy.*> We found no differ-
ence in MTS between patients treated with conven-
tional RT compared with intensity-modulated
radiation therapy. Similarly, our results contrast with
prior studies® that suggest concomitant chemother-
apy confers an increased risk of mucositis as mea-
sured by clinician assessment and agree with those
in which patient-reported endpoints were used.’
These findings suggest imperfect congruence bet-
ween the experience of mucositis and its observable
manifestations. These findings also underscore the
importance of measuring both clinician-reported and
patient-reported outcomes.
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Our findings are in agreement with earlier
reports of strong associations between mucositis
and adverse clinical and patient-reported out-
comes.>¥?*?* The reduction in QOL associated with
MTS was significant, and there was a correlation
between severity of MTS and drop in QOL. A reduc-
tion in score of >4 points is considered significant
with the FACT and FACIT scales, and this occurred
with an MTS score of only 1 or 2,2 with further
drops for each increase in MTS. Again, the drop in QOL
persisted until Week 10, in parallel with raised MTS.

As expected, therapeutic G-tube placement was
significantly associated with severe mucositis.
Whereas 40% of patients with grade 3-4 MTS
received nonprophylactic insertion of G-tubes, simi-
lar treatment was reported in only 12% of patients
with grade 1-2 MTS. Whereas variation in local prac-
tice patterns influences G-tube placement, mucositis
was cited as the most common cause of G-tube pla-
cement in both MTS groups. This rate is consistent
with rates reported in previous studies. Vera-Llonch
et al® reported feeding-tube placement or use of total
parenteral nutrition in 34% of head and neck cancer
patients with moderate or severe mucositis. In a
study reporting resource use at a single center, Elting
et al'? noted that of patients who developed grade 3-
4 mucositis, 18% of those who received radiation
only and 38% of individuals who received chemora-
diation required G-tube placement during RT. Trotti
et al® noted that 33% of patients who were receiving
chemoradiation for treatment of cancers of the head
and neck had feeding-tube placement, compared
with only 18% who received conventional radiation
only.

The use of antifungal agents was twice as common
(26.8%) in patients with severe mucositis compared
with those with mild mucositis. Given the lack of effec-
tive mucositis interventions, clinicians may have pre-
scribed antifungal agents hoping to ameliorate
symptoms, despite reports that the incidence of oral
candidiasis does not vary with mucositis severity.'?

Consistent with previous reports, virtually all
patients (96%) with grade 3-4 MTS used analgesics
during RT. By the time MTS scores peaked at Weeks
5-6, greater than 60% of patients were regularly using
analgesics, and almost 90% required analgesics at
least 1 day per week. More than half of study sub-
jects were using pain medication at Week 10. The
majority of patients with grade 1-2 MTS were treated
with nonsteroidal anti-inflammatory agents; however,
greater than 70% of patients with MTS scores >3
required opioids. Considering the severity of patient-
reported MTS, the frequency of analgesic use was
not surprising. However, the persistence of high MTS
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scores despite the use of narcotics is a startling find-
ing. Clearly, effective pain control was not achieved.
The poor pain control achieved through appro-
priate prescription of analgesics underscores the im-
portance of developing management strategies that
do more than control the symptoms of mucositis.
Prevention of mucositis and reduction of its severity
are critical to achieving a true improvement in
patient-reported symptoms and outcomes.

Conclusion and Summary

Our prospective, patient-reported data show that vir-
tually all patients who are undergoing RT with or
without chemotherapy for head and neck cancer de-
velop MTS of a sufficient severity to reduce QOL and
require analgesics. Even an MTS score of 1 or 2 (mild
or moderate) is associated with reduced QOL, and
the reduction increases with increasing MTS.
Increasing MTS is also associated with increasing
weight loss and a need for G-tube feeding. There is
no difference in risk, severity, or outcomes between
patients with oral cavity and/or oropharynx and lar-
ynx and/or hypopharynx tumors, despite previous
reports to the contrary. In a large proportion of
patients, use of opioid analgesics does not ade-
quately palliate symptoms. We conclude that symp-
tomatic management of mucositis is insufficient to
avoid negative clinical and patient-reported out-
comes. There is a clear need for agents that reduce
the incidence and/or severity of mucositis.
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