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Prospective Evaluation of a Chamomile Mouthwash 
for Prevention of 5-FU-Induced Oral Mucositis 
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BACKGROUND. Stomatitis has been found to be a major dose-limiting toxicity from 
bolus 5-fluorouracil-based (5-FU) chemotherapy regimens, despite the use of oral 
cryotherapy. Pursuant to preliminary data which suggested that a chamomile 
mouthwash might ameliorate this toxicity, a prospective trial was developed to 
test chamomile in this situation. 
METHODS. A Phase 111, double-blind, placebo-controlled clinical trial was designed. 
Patients were entered into the study at the time of their first cycle of 5-FU-based 
chemotherapy. All patients received oral cryotherapy for 30 minutes with each 
dose of 5-FU. In addition, each patient was randomized to receive a chamomile 
or placebo mouthwash thrice daily for 14 days. Stomatitis scores were determined 
by health care providers and by patients themselves. 
RESULTS. There were 164 evaluable and well-stratified patients equally randomized 
to both treatment groups. There was no suggestion of any stomatitis difference 
between patients randomized to either protocol arm. There was also no suggestion 
of toxicity. Subset analysis did reveal unsuspected differential effects between 
males and females that could not be explained by reasons other than chance. 
CONCLUSION. The resultant data from this clinical trial did not support the prestudy 
hypothesis that chamomile could decrease 5-FU-induced stomatitis. Cancer 1996; 
77:522-5. 0 1996 American Cancer Sociezy. 
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tomatitis is one of the dose-limiting toxicities of 5-fluorouracil (5- S FU). While rarely life threatening, the oral discomfort of ulcerations 
produced by 5-FU can be very painful and may influence patient compli- 
ance with future cytotoxic therapy. Severe ulceration of the mouth and 
gastrointestinal tract can significantly interfere with nutrition and may 
result in oral or systemic infection. Currently, no successful intervention 
exists to prevent stomatitis completely. Any measure to alleviate or de- 
crease the frequency andlor severity of stomatitis would be of obvious 
benefit. It may also allow a greater opportunity for tumor response if 
higher doses of chemotherapy could be safely given. 

A previously-reported randomized trial of oral cryotherapy for 30 
minutes versus control in patients receiving 5-FU plus leucovorin demon- 
strated impressively less stomatitis in patients randomized to cryother- 
apy.’ A subsequent trial failed to demonstrate additional benefit by in- 
creasing the oral cryotherapy duration to 60 minutes? Despite the use of 
cryotherapy, stomatitis continues to be a prominent clinical problem 
affecting approximately 40% of patients receiving 5-FU-based chemother- 
apy.’.‘ Thus further efforts are warranted to attempt to decrease 5-FU- 
related stomatitis. 

0 1996 American Cancer Society 
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TABLE 1 
Distribution of Baseline Factors in Randomized Patients 

Baseline factors 
Chamomile Placebo 
(n = 82) (n = 82) P-Value 

Denture wearer 
Yes 
h 0 

Kone 
Cigarette 
Pipe or cigar 
Smokeless tobacco 

Chrmotherapy regimen 
5-FU 425 mgid t CF 20 mgid 
5-FU 370 mgid t LCF 100 mgid 
5-FU 370 mgid t CF 500 mgid 
5-FU 370 mgid t CF 200 mgid 
5-FU 370 mgid t CF 20 mgid t LEV 
5-FU 425 mgid t CF 20 mgid t LEV 

Female 
Male 

Mean 
Median 

Good 
Fair 
Poor 

Current smoking history 

Sex 

Age 

Condition of teeth and gums 

357" 34% 
65% 66% 

88% 87% 
12% 10% 
0% 2% 
0% 1% 

13% 12% 
16% 15% 
21% 20% 
18% 20% 
32% 34% 

0% 0% 

48% 39% 
52% 61% 

64.3 63.4 
65.5 65.5 

88% 88% 
11% 11% 
1% 1% 

0.9ya 

0.51" 

0.9ga 

0.34a 

0.78b 

0.99;' 

5-FU 5-fluorouracil: CF: citrovorum factor (leucovorin); LCF: I-isomer of leucovorin; LEV: levamisole; 
": Chi-squared ttist; h: Wilcoxon rank sum test. 

The chamomile plant has been used for medicinal 
purposes for centurie~."~ This plant contains many differ- 
ent substances including chamazulene, alpha bisabolol, 
bisabolol oxides, spiroethers, and flavenoids. Data sug- 
gest that these compounds have anti-inflammatory, anti- 
bacterial, and antifungal proper tie^.^-^ A pilot study sug- 
gested that chamomile might be helpful in patients with 
inflammatory conditions of the oral cavity.' Such infor- 
mation led investigators to study chamomile as an oral 
rinse in 98 cancer patients receiving chemotherapy or 
radiation therapy." Some of the patients studied by these 
investigators received chamomile therapeutically while 
others received it prophylactically. These investigators re- 
ported that the chamomile was well tolerated without any 
noted toxicity in their patients. The investigators felt that 
the data from their uncontrolled trial supported the con- 
tention that chamomile could decrease stomatitis in can- 
cer patients. To study this contention in a definitive man- 
ner, the following clinical trial was designed. 

MATERIALS AND METHODS 
Patients considered for this study must have been sched- 
uled to receive their first course of a 5-FU-based, five 

TABLE 2 
Distribution of Efficacy Measures by Arm 

Efficacy Variables Chamomile Placebo P-Value* 

Physician-judged 
Maximum severity of stomatitis 

None 
Mild 
Moderate 
Severe 
Very severe 
Mean 

Patient-judged 
Maximum severity of stomatitis 

None 
Mild 
Moderate 
Severe 
Very severe 
Mean 

Median 
Duration of stomatitis 

(n = 82) (n = 82) 

60% 55% 
26% 22% 

5% 15% 
6% 7% 
4 70 1% 
0.85 0.94 

in = 70) in = 65) 

51% 39% 
27% 40% 

9% 14% 
10% 5% 
2% 3% 
1.0 1.2 

in = 34) 
8 davs Y days 

(n = 40) 

0.43 

0.32 

0.85 

* Wilocoxon rank sum test. 

consecutive day chemotherapy regimen on a North Cen- 
tral Cancer Treatment Group (NCCTG) cancer treatment 
protocol. They were stratified for whether or not they 
wore dentures, their smoking history, the institution 
where they were randomized, and the chemotherapy reg- 
imen which they received. Following informed consent, 
they were randomized in a double-blind manner to re- 
ceive a chamomile mouthwash or an identical-appearing 
placebo. 

Before initiation of chemotherapy, patients were 
asked to remove their dentures. They were instructed to 
place ice chips in their mouth five minutes before each 
dose of 5-FU, continuously swish the ice around inside 
their mouths, and replenish the ice chips before the previ- 
ous ice had completely melted. This was done for a total 
of 30 minutes. 

The chamomile/placebo was administered 3 times 
daily for 14 days starting on the first day of chemotherapy. 
To take this, patients measured 100 mL of water and 
added 30 drops of a concentrated chamomile/ placebo 
agent. This solution was swished around in the mouth 
for approximately one minute and then expectorated. 
This was repeated 3 to 5 times until the entire 100 mL 
was used. This chamomile preparation was chosen based 
on the available pilot data.' The chamomile was provided 
by ASTA Medica, Incorporated (Hackensack, NJ). 

Stomatitis scores were determined by the attending 
physicians in the manner commonly utilized in cancer 
clinical trials. The score was generally judged by historical 
means four to five weeks after chemotherapy cycle initia- 
tion. The scores were graded from 0 to 4 (0 = none, 4 = 
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FIGURE 1. Daily mean mucositis scores for the two study arms ( P  = 

0.32). 

most severe) as per previous ~ t u d i e s . ~ ~ ~ ~ ~  Additionally, a 
patient-completed form was developed based on the 
same toxicity scores. This questionnaire was given to the 
patients by their oncology nurse at the time of study entry 
and was filled out by the patients on a daily basis for 
three weeks after the first day of chemotherapy. This 
questionnaire was a modification of questionnaires used 
in three previous trials.’,2.g 

The original accrual goal for this study was 160 evalu- 
able patients. With this sample size it was calculated that 
a one-sided, 0,025-level Wilcoxon test would have ap- 
proximately 90% power to detect clinically appropriate 
stomatitis differences in the scores between the chamo- 
mile and placebo groups. A planned interim analysis was 
to be done after approximately half of the patients had 
been entered in the study. 

RESULTS 
Between October 1991 and January 1994, 165 patients 
were randomized. One patient was removed from the 
analysis because of a major protocol violation. The 164 
evaluable patients were evenly randomized between the 
two study arms. The two treatment groups were well bal- 
anced on all evaluated pretreatment variables (Table l). 

Protocol entry was temporarily stopped and a 
planned interim analysis was done after 80 patients had 
been entered into this trial. This analysis indicated that 
it was appropriate to reopen accrual to meet the original 
goal. 

All of the 164 patients had evaluable physician- 
judged stomatitis severity data. However, 12 of the cham- 
omile patients (15%) and 17 of the placebo patients (21%) 
did not provide enough information to be evaluable for 
patient-reported efficacy. Table 2 and Figure 1 illustrate 
that there was no substantial difference in stomatitis 
scores between the two protocol arms. While these data 
do not convincingly rule out the possibility that chamo- 
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FIGURE 2. Daily mean mucositis scores for the two study arms grouped 
by gender. 

mile might have a small beneficial effect, the 95% confi- 
dence interval for differential mucositis scores between 
the chamomile and placebo arms is -23% and +15%. 

An exploratory subset analysis based on gender re- 
vealed surprising results which suggest that chamomile 
might be beneficial for males and detrimental for females 
(Fig. 2). Detailed multivariate analysis identified both a 
significant chamomile effect and a gender interaction 
with chamomile, even after adjusting for the effects of 
the stratification factors and baseline descriptive factors. 
No biologically plausible explanation for these results was 
found. Moreover, the hypothesis that men and women 
might have different scoring patterns seemed belied by 
the strikingly similar scoring patterns of the men and 
women who received placebo. 

There was no evidence that chamomile caused any 
toxicity. Specifically, there was no suggestion of a differ- 
ential incidence of nausea, vomiting, anorexia, dysphagia, 
diarrhea, or constipation between the two study arms. 

DISCUSSION 
The results from this trial were unable to support the 
prestudy hypothesis that chamomile can lessen 5-FU-in- 
duced mucositis. The differential results in males and 
females were unexpected and remain unexplained. It is 
most probable that they occurred by chance, as subset 
analyses have a well-understood potential to produce 
spurious results. Thus, confirmatory evidence is neces- 
sary to validate a differential therapeutic effect according 
to gender. 

At the present time it is recommended that the use 
of 30 minutes of oral cryotherapy for prophylaxis of bolus 
dose, 5-FU-based chemotherapy be continued.’ To date, 
no other effective measure has been proven to be useful 
for this problem. 

Further studies are indicated to try to find new meth- 
ods to decrease 5-FU-induced mucositis. Agents worthy 
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of evaluation include sucralfate,l"sll vitamin E,'','" gluta- 
mine,14,'5 and nonabsorbable antibiotic  lozenge^.'".'^ Co- 
operative oncology group studies are in process to evalu- 
ate these possible remedies. 
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