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The rutosides are naturally occurring flavonoids that have documented effects on capillary per-
meability and edema. The purpose of this study was to assess the effect of troxerutin, one of the
rutosides, on the symptoms of the common cold. Ninety-four volunteers with common cold symptoms
were recruited for participation in the study. Volunteers were randomized to either active treatment
(nΩ49) with troxerutin (50 mg) and Zn gluconate (25 mg) or control treatment (nΩ45) with 10 mg
Zn gluconate. Symptoms were assessed by subjective symptom score prior to treatment and then daily
for the next 4 days. The total symptom score over the 4 days of study treatment was 27.7∫2.0
(mean∫SEM) and 33.0∫2.6 in the active and control groups, respectively (pΩ0.10, unpaired t-test).
The total daily symptom score on day 1 was reduced by 11% compared to baseline in the active group
and by 1% in the control group (pΩ0.03). Evaluation of the effect of treatment on individual symp-
toms revealed a significant effect on rhinorrhea. The total rhinorrhea score over the course of the
study was 3.7∫0.4 in the active group compared to 5.1∫0.5 in the control group (pΩ0.025, unpaired
t-test). Daily rhinorrhea scores were significantly lower in the active group on study days 1 and 3.
Based on this preliminary study, the possibility that the rutosides might provide a safe and effective
treatment for rhinorrhea in the common cold deserves systematic evaluation.
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The common cold is a ubiquitous illness that is
associated with significant medical and socio-
economic consequences. Rhinorrhea and nasal
obstruction are among the most frequent symp-
toms reported during the common cold and are
identified as the ‘‘most bothersome’’ symptoms
by a majority of individuals (1–3). A major con-
tributor to the development of rhinorrhea is in-
creased vascular permeability with leakage of
serum into the nasal secretions (4, 5). Current
treatments for the common cold that have
proven efficacy are limited to agents that are di-
rected at specific symptoms. These treatments –
antihistamines for rhinorrhea, nasal decongest-

Received March 15, 2004.
Accepted August 25, 2004.

605

ants for nasal obstruction and analgesics for re-
lief of pain – have limited effectiveness, gener-
ally relieving the target symptom by 15–25% at
the peak of activity, and may be associated with
bothersome side effects.

The rutosides (also known as rutin) are nat-
urally occurring flavonoids that are found in
many different plants. Various formulations of
rutosides for systemic use have been commer-
cially available for over 25 years and are used
primarily as treatment for edema related to ve-
nous insufficiency (6–12). Troxerutin (3ø,4ø,7ø-
tri-O-(beta-hydroxyethyl)-rutoside) is one of the
rutosides that has been used as a treatment for
this syndrome. The proposed mechanism of ac-
tion of the rutosides in venous insufficiency in-
cludes a reduction in capillary permeability
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with a decrease in capillary filtration rate (13–
15). Given the role of serum transudation and
nasal edema in the symptoms of the common
cold, this study was designed to assess the effect
of a lozenge formulation containing troxerutin
for treatment of the common cold.

METHODS

Subjects
Volunteers between the ages of 18 and 75 years old

with recent onset of common cold symptoms were
recruited from the community of Charleston, South
Carolina in the months of February through April.
Individuals interested in participating in the study
were recruited by advertisement and were evaluated
by a single study coordinator at one site. Subjects
were required to have at least two different common
cold symptoms and a total symptom score of at least
3 based on the symptom scoring method described
below. No symptom could be present for more than
36 hour prior to beginning study treatment. Volun-
teers who had had any respiratory illness or had used
an antihistamine or decongestant in the 7 days prior
to onset of common cold symptoms, had used corti-
costeroids in the last 2 weeks or non-steroidal anal-
gesics in the last 3 days, had fever �38.3 æC at the
time of presentation, had a daily sleep pattern that
was not compatible with the dosing requirement for
the study or were pregnant or lactating were ex-
cluded. Participants were asked to refrain from using
other medications for the duration of the study, al-
though continued use of hormonal contraception,
selective serotonin reuptake inhibitors, other anti-de-
pressants, and long-term antibiotics (e.g., indicated
for acne, urinary tract infection prophylaxis) was per-
mitted. The study was reviewed and approved by the
Institutional Review Board for Human Subjects at
the Medical University of South Carolina. All par-
ticipants gave written informed consent and were
compensated for their participation.

Study procedures
Interested individuals presented to the study site

before noon on day 0. At this visit, the eligibility of
the volunteer to participate in the study was deter-
mined and eligible subjects were given the first two
doses of study medication and a study diary. Careful
instructions for drug administration and for record-
ing symptoms, the time the study medications were
taken, the blinding assessment and adverse events
were given at this visit. Volunteers were discharged
from the study site with instructions to return for a
final visit within 48 h of completing the study medi-
cation. At the final visit diaries were collected and
all entries reviewed and clarified, adverse events were
reviewed and excess study medication was collected.
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Study medication
Participants in the study were randomized to re-

ceive either troxerutin 50 mg with Zn gluconate 25
mg (‘‘active’’) or Zn gluconate 10 mg (‘‘control’’).
Both treatments were given as lozenges that also con-
tained sorbitol, peppermint oil, and magnesium ste-
arate. The study was double blinded. Individual
bottles, labeled with a subject number, contained
either active or control medication based on a ran-
domization code matched to the subject number. The
randomization code was generated using a single
block of 100 and a 1:1 ratio of active to control treat-
ment. The randomization and preparation of study
medications was done by the research pharmacy of
the Medical University of South Carolina and the
randomization code was supplied to the investigators
only after all study data were recorded and verified.
Subject numbers were assigned to participants se-
quentially as they were enrolled in the study. Volun-
teers were enrolled in the study before noon on day
0. The study staff administered two lozenges at the
time of enrollment (one lozenge followed immediately
by the second). Volunteers were then instructed to
take a single lozenge at four regularly spaced inter-
vals throughout the remainder of the day with the
last dose at bedtime. On study days 1–3 volunteers
took one lozenge at approximately 3 h intervals with
the last dose at bedtime (total of five lozenges per
day). Blinding was assessed by asking volunteers to
record in the study diary on the morning of day 1
whether they believed they were receiving active or
control medication (or ‘‘don’t know’’). Volunteers
were asked to record in the study diary the time when
each dose of study medication was taken and to re-
turn unused study medications to the study site.
Compliance was assessed by review of the study diary
and by counting returned doses of medication. For
purposes of the per protocol analyses, the subject was
assessed as compliant with the protocol if at least
80% of the planned doses were taken.

Symptom assessment
Symptoms were scored before the first dose of

study medication on day 0, and once each day be-
tween 8 AM and 10 AM. The symptoms of nasal
obstruction, rhinorrhea, sore throat, cough, sneezing,
headache, malaise, and chilliness were assessed as
either absent (0), mild (1, present but barely notice-
able), moderate (2, definitely present and bother-
some), severe (3, symptom is hard to tolerate and in-
terferes with normal daily activities), and very severe
(4, symptom prevents normal daily activity). The sum
of all symptom scores on study days 1, 2, 3 and 4
was the total symptom score. The sum of the scores
on each day comprised the total daily symptom
score.

In addition to the evaluation of specific symptoms,
an assessment was also made of the effect of symp-
toms on daily function. For this assessment, the vol-
unteers rated how bothersome their illness was on
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a 5-point scale (0Ωabsent, 1Ωbarely noticeable, 2Ω
bothersome but does not interfere with normal activ-
ity, 3Ωinterferes with normal activity, 4Ωprevents
normal activity) to assess the impact of common cold
symptoms on daily functioning. The effect of the cold
on sleep was determined by asking the volunteer
whether their symptoms interfered with sleep (yes/
no). These assessments were done daily on study days
0–4.

Symptoms were recorded in a symptom diary pro-
vided forto the volunteer. The day 0 (baseline) symp-
toms were recorded by the study staff in an interac-
tive interview during which instruction in the proper
assessment of symptoms was provided.

Statistical analysis
Using the assumptions that the control-treated

subjects would have a total symptom score of 32.8
with a standard deviation of 16 (assumptions based
on a previous unpublished pilot study) a sample size
of 47 subjects per treatment arm was needed to detect
a difference in total symptom score of approximately
25% between active and control arms with paΩ0.05
(two-sided) and pbΩ0.2 (one-sided).

All subjects who recorded their symptom scores ac-
cording to the study protocol were included in the
primary efficacy analysis. The primary endpoint for
the study was the comparison of total symptom score
in the control treated subjects with the total symptom
score in the subjects who received active medication.
These treatment groups were compared using the un-
paired t-test with pΩ0.05 considered statistically sig-
nificant. Planned secondary endpoints included com-
parison between the treatment groups with regard to
total symptom scores by day, symptom scores for in-
dividual symptoms, how bothersome the cold symp-
toms were by day, and effects of the illness on sleep.
The adequacy of blinding was assessed by compari-
son of the proportion of subjects who believed they
received active medication in the active and control
treatment groups.

RESULTS

Ninety-five volunteers were enrolled in the study
and randomized to study medication. One vol-
unteer voluntarily withdrew from the study and
provided no study records or data. The remain-
ing 94 subjects completed the study as planned.
Forty-nine subjects were randomized to the ac-
tive treatment and 45 subjects were randomized
to the control treatment. The average ages of
the subjects were 28.3∫9.8 and 27.6∫9.2
(mean∫SD) in the active and control groups,
respectively, and the male: female ratios in the
groups were 24:25 and 20:25.
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Blinding
Of the 49 subjects randomized to active treat-

ment, 19 believed they had received the active,
16 believed they had received the control, and
13 didn’t know. Of the 45 subjects randomized
to the control treatment, 11 believed they had
received the active, 20 believed they had received
the control, and 11 didn’t know. The proportion
of subjects who believed they were receiving ac-
tive drug did not differ significantly between the
groups (pΩ0.18, Fisher’s exact test). Four sub-
jects (1 active, 3 control) did not provide data.

Compliance
Compliance was assessed by review of the

study diary and lozenge count. Two subjects,
one in each treatment group, had missed doses
based on diary review. Five subjects, two in the
active and three in the control group, had
missed doses based on lozenge count. All sub-
jects were assessed as ‘‘compliant’’ based on the
protocol definition of compliance (80% of in-
tended lozenges used).

Effect of treatment on symptoms
The total symptom score over the 4 days of

study treatment was 27.7∫2.0 (mean∫SEM) and
33.0∫2.6 in the active and control groups, re-
spectively (pΩ0.10, unpaired t-test). The total
daily symptom score on day 1 was reduced by
11% compared to baseline in the active group
and by 1% in the control group (pΩ0.03) (Fig. 1).

Evaluation of the effect of treatment on indi-
vidual symptoms revealed a significant effect on
rhinorrhea. The total rhinorrhea score over the

Fig. 1. Effect of troxerutin on total symptom score
by treatment day. Volunteers were started on study
medication on treatment day 0.
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course of the study was 3.7∫0.4 in the active
group compared to 5.1∫0.5 in the control
group (pΩ0.025, unpaired t-test). Daily
rhinorrhea scores were significantly lower in the
active group on study days 1 and 3 (Fig. 2), and
also had a greater reduction from baseline com-
pared to the controls. The rhinorrhea symptom
scores were reduced by 25%, 33% and 58% from
the baseline in the active group and by 0%, 9%

Fig. 2. Effect of troxerutin on symptom severity for individual symptoms by treatment day. Volunteers were
started on study medication on treatment day 0.
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and 34% in the control group on days 1, 2, and
3, respectively. There was no significant effect of
treatment over the course of the cold on the
other symptoms assessed, although comparison
of daily symptom scores revealed occasional dif-
ferences (Fig. 2). There were also no significant
differences in the assessment of the bothersome
score or sleep disturbance between the active
and control groups.
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Adverse events
There were no serious adverse events reported

in the study. Fifteen (31%) of the 49 subjects
randomized to active treatment reported ad-
verse events compared to 6 (13%) of the 45 sub-
jects randomized to control treatment (pΩ0.05,
Fisher’s exact test). The most common adverse
events reported by the subjects in the active
treatment group were sore mouth (4%), nausea
(8%), bad taste (8%), and dry mouth (8%).
These same adverse events were each reported
by one (2%) of the subjects in the control group.

DISCUSSION

Symptomatic therapies directed at specific
symptoms are the only effective treatments that
are currently available for the common cold.
None of these treatments has demonstrated an
impact on the overall symptom burden of the
cold. Similarly, troxerutin did not significantly
reduce total symptom burden as measured by
the total symptom score in this study. The re-
duction in total symptom score from 33 to 27.7,
a 16% decrease compared to control, did not
meet the goal of a 25% reduction judged prior
to the study to be a clinically meaningful reduc-
tion in overall symptom severity. Pleconaril, an
antiviral agent with activity against the rhinovi-
ruses, reduced the total symptom score by 19%
compared to placebo in a large study of rhinovi-
rus colds (16).

The troxerutin treatment in this study did
have an apparent effect on rhinorrhea. This ob-
served effect is consistent with the known effect
of the rutosides on capillary permeability and
the role of serum transudation in common cold
pathogenesis. Rhinorrhea scores were reduced
by 27% by treatment compared to the control
group over the 4 days of the study. The magni-
tude of the effect on rhinorrhea compares favor-
ably with the effect of other treatments directed
at this symptom. Clemastine, a first-generation
antihistamine, reduced rhinorrhea symptom
scores 9% and 26% more than placebo on the
first 2 days of treatment in a natural cold study
(17). Similar results were seen for clemastine
and brompheniramine in studies of volunteers
with experimental rhinovirus colds (18, 19).
Ipratropium bromide, an anticholinergic agent
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used intranasally, reduced rhinorrhea 22%–31%
in a series of natural colds studies (20–22).

The flavonoids have been found to have a var-
iety of biologic effects. The apparent effect of
troxerutin on rhinorrhea is consistent with the
previously observed effects of the flavonoids on
capillary filtration in venous insufficiency. Other
activities of the flavonoids include antioxidant
effects and inhibition of NFkB-dependent gene
expression (23, 24). Oxidant stress and NFkB-
dependent expression of proinflammatory cyto-
kines have been proposed as a potential con-
tributor to common cold pathogenesis (reviewed
in (25)), but the observation that the effect of
troxerutin in this study was limited to a reduc-
tion in rhinorrhea seems incompatible with a
general reduction in the host response as the
mechanism of action. Our study was not de-
signed to determine the mechanism of the treat-
ment effect and future studies of troxerutin
treatment of common cold symptoms should
address this issue directly.

Assessment of the effect of troxerutin on the
common cold in this study may have been con-
founded by the addition of zinc gluconate, in
different concentrations, to the troxerutin for-
mulation and to the control treatment. Since
1984 there have been at least 12 clinical trials
conducted to assess the role of zinc in the treat-
ment of the common cold (26–36). Although
these studies have produced disparate results, a
reasonable and widely accepted interpretation
of these studies is that zinc gluconate, given
alone, has little if any benefit as a common cold
treatment. In none of the studies was a specific
effect of treatment seen on rhinorrhea. The for-
mulation of troxerutin that was available for
this study contained troxerutin plus 25 mg zinc
gluconate. The taste of the zinc would poten-
tially unblind the active study material and, for
this reason, the control arm in this study used
an oral lozenge containing 10 mg zinc gluco-
nate. Although the zinc would not be expected
to affect the efficacy of the treatment, the side
effects of sore mouth, nausea and bad taste re-
ported in this study are similar to the side ef-
fects that have been reported in previous studies
of zinc gluconate.

In summary, in this preliminary study, trox-
erutin appeared to have an effect on rhinorrhea
comparable to that reported for currently avail-
able common cold therapies. Current treat-
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ments are associated with undesirable side ef-
fects of drowsiness and nasal drying for the an-
tihistamines and nasal irritation for
ipratropium bromide. The possibility that the
rutosides might provide a safer and equally ef-
fective treatment for rhinorrhea deserves sys-
tematic evaluation.

Funding and study medications for this study were
provided by Nordic Phytopharma Ltd., Brøndby,
Denmark. Genny Connelly, BSN, was the study coor-
dinator for the study.
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