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Abstract
Background  Two studies of intranasal 0.5% carbomer 980 gel were conducted evaluating nasal tolerability in healthy vol-
unteers and safety and efficacy in adults with common cold symptoms.
Methods  Study 1 randomly assigned healthy adults to 0.5% carbomer 980 gel (n = 20) or placebo (n = 10) administered 
intranasally four times daily for 7 days. Nasal examinations were conducted at baseline and daily throughout the study. The 
primary endpoint was local nasal tolerability. Study 2 randomly assigned adults with an investigator-confirmed diagnosis of 
symptomatic common cold to 0.5% carbomer 980 gel (n = 87) or placebo (n = 81), administered intranasally four times daily 
for 7 days (except for day 1, where subjects who received their first dose mid-day administered only three doses). The primary 
efficacy endpoint was the average nasal symptom score over days 1‒4 (ANSS1–4). Secondary efficacy endpoints included 
ANSS over days 1‒7 and average total symptom score (ATSS). Adverse events (AEs) were recorded throughout the study.
Results  In study 1, subjects assigned to 0.5% carbomer 980 gel had no mucosal grading higher than grade 1B (superficial 
nasal mucosal erosion) and low incidences of mucosal bleeding and crusting. In study 2, there were no statistically significant 
differences between treatments for any efficacy endpoints. Active treatment was well-tolerated; the most commonly reported 
AEs were headache, myalgia, and cough.
Conclusion  While 0.5% carbomer 980 gel nasal spray demonstrated good local nasal tolerability in healthy volunteers, the 
spray did not significantly impact the course of infection or resolution of cold symptoms in subjects with common cold.

Key Points 

Treatment with intranasal 0.5% carbomer 980 gel admin-
istered four times daily for 7 days was well-tolerated 
both in healthy adults and in adults with symptoms of 
the common cold.

However, among adults with cold symptoms present for 
up to 72 h, intranasal 0.5% carbomer 980 gel did not 
effectively improve symptoms or impact the course of 
infection.

1  Introduction

The common cold is one of the most frequently occurring 
infectious diseases in humans, with adults typically contract-
ing two to three infections annually and children about six 
annually [1]. It is caused by a number of pathogens, although 
coronaviruses and rhinoviruses are among the most preva-
lent [2]. Although the pathophysiological mechanisms of 
these viruses may differ, it is believed that many common 
cold symptoms are mediated through the release of proin-
flammatory substances in response to viral infection [3, 4]. 
Rather than targeting viral infection and proliferation, most 
current treatments for the common cold are directed at indi-
vidual symptoms, such as congestion, sneezing, rhinorrhea, 
fever, sore throat, and cough [5–8].

Preventing the attachment of rhinovirus to airway epi-
thelial cells via blockade of the intercellular adhesion mol-
ecule (ICAM)-1 receptor, a mechanism that allows a virus 
to gain access to nasal epithelial cells and subsequently rep-
licate, is a possible approach to reduce both the symptoms 
and the duration of the common cold [9–11]. Accordingly, 
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pretreatment or post-treatment at 12 h after virus chal-
lenge with tremacamra, a recombinant soluble ICAM-1, 
was shown to be effective as prophylaxis of symptoms of 
experimental rhinovirus infection [10]; however, the study 
did not determine whether tremacamra was effective when 
given after symptom onset [10].

Viscous carbomer gels are believed to inhibit human rhi-
novirus replication in the epithelium by creating a physical 
barrier that reduces exposure to the nasal epithelia as well 
as by associating with the cationic binding sites on human 
rhinoviruses, thereby preventing viral interactions with nasal 
epithelial cells via cell surface receptors such as ICAM-1 
[12]. Carbomer gels have been studied as a component of 
microbicides for prevention of transmission of other infec-
tious diseases, including human immunodeficiency virus 
and other sexually transmitted infections [13–15]. The high-
molecular-weight carbomer 980, a synthetic anionic acrylic 
acid polymer, has been shown previously to block viral repli-
cation in vitro with no deleterious effect on airway epithelial 
cells themselves (unpublished data) [12].

Here, we report the results of two studies of intranasal 
0.5% carbomer 980 gel conducted in distinct study popula-
tions to investigate nasal tolerability and subsequent efficacy 
and safety for treatment of the symptoms of common cold. 
The objective of study 1 was to assess the local nasal toler-
ability and safety of multiple doses of 0.5% carbomer 980 
gel administered intranasally in healthy volunteers before 
proceeding with the efficacy study. Study 2 aimed to assess 
the efficacy of intranasal 0.5% carbomer 980 gel in adults 
with symptoms of the common cold.

2 � Methods

Both studies were conducted in compliance with good clini-
cal practice as referenced in the International Council for 
Harmonisation guidelines, local regulatory requirements, 
and the Declaration of Helsinki. The study protocols and any 
other relevant associated documents and informed consent 
forms were reviewed and approved by ethics committees 
(study 1: Institutional Review Board Services, Toronto, ON, 
Canada; study 2: Quorum Review IRB, Seattle, WA, USA) 
prior to the start of the studies. All subjects provided written 
informed consent.

2.1 � Study 1: Local Nasal Tolerability in Healthy 
Volunteers

2.1.1 � Study Design

This single-center, randomized, parallel-group, placebo-
controlled study, conducted from 11 June 2016 to 18 July 
2016 at inVentiv Health Clinique, Québec City, QC, Canada, 

was designed to evaluate the local nasal tolerability of 0.5% 
carbomer 980 gel in healthy adults (ClinicalTrials.gov 
identifier: NCT02832362). Subjects were randomized in 
a 2:1 ratio to receive 0.5% carbomer 980 gel or matching 
placebo-containing vehicle (isotonic, phosphate-buffered 
saline solution at pH 7.2 with 0.5% phenylethanol as the 
preservative) without 0.5% carbomer 980. Randomization 
was conducted according to a randomization schedule gen-
erated by the Biostatistics Department of GlaxoSmithKline 
Consumer Healthcare using validated internal software prior 
to the start of the study and was stratified by sex (50% each 
sex). Product assignment for each subject was performed in 
accordance with the randomized number generated for the 
subject. Study drug or matching placebo was provided in 
identical packaging to preserve treatment blinding and was 
administered intranasally four times daily at 8:00, 12:00, 
16:00, and 20:00 for 7 days. Each dose consisted of three 
actuations per nostril, with 140 µL per actuation, equivalent 
to 140 mg and a calculated dose of 0.7 mg 0.5% carbomer 
980 gel. Subjects were confined for the duration of the study, 
starting at screening on day -1 through the treatment period 
(days 1–7) until the end of the study (day 8).

Nasal examinations were conducted at baseline (day 1) 
prior to the first administration and daily through day 8 by 
blinded evaluators. Physical examinations, vital signs, and 
laboratory tests were conducted at screening and on day 8 
prior to discharge.

2.1.2 � Study Population

Study 1 enrolled healthy adults aged 18–55 years in good 
general and mental health who were considered to have 
no clinically significant and relevant abnormalities, based 
on medical history and physical and nasal examinations. 
Participants must have been free of any disease or con-
comitant treatment that could interfere with interpretation 
of study results, including history of malignancy or neo-
plastic disease or evidence of cardiovascular, pulmonary, 
renal, hepatic, gastrointestinal, hematological, endocrino-
logical, metabolic, autoimmune, neurological, psychiatric, 
or other diseases at screening. Participants with clinically 
relevant chronic or acute infectious illnesses or febrile infec-
tions within 2 weeks prior to screening were also excluded. 
Women of childbearing potential must have been practicing 
a reliable method of contraception. All subjects must have 
provided written informed consent.

Subjects with any condition that prohibited use of the 
actuating nasal spray device, such as severe rheumatoid 
arthritis or deformed or missing fingers, were excluded from 
study participation. The study also excluded current smokers 
or those with a history of smoking or illicit drug use in the 
5 years prior to enrollment in the study as well as subjects 
with evidence of alcohol abuse within 6 months of screening. 
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Additional exclusion criteria were non-acceptance of stand-
ardized food and beverages that were provided throughout the 
study; evidence of any superficial or moderate nasal mucosal 
erosion, nasal mucosal ulceration, or nasal septum perfora-
tion during the screening visit; and women who were pregnant 
or breastfeeding. Subjects could not consume alcohol within 
24 h before confinement and throughout the confined study 
period. Subjects with allergy or intolerance to any of the study 
medications or who had a history of drug hypersensitivity, 
asthma, urticaria, or other significant allergic diathesis were 
also excluded.

2.1.3 � Endpoints

The primary endpoint was local nasal tolerability, as assessed 
through nasal examinations and defined by the incidence of 
nasal mucosal assessments of grade 1B or higher (rated on a 
scale of 0 = no abnormal findings; 1A = focal nasal mucosal 
irritation [inflammation, erythema, or hyperemia]; 1B = super-
ficial nasal mucosal erosion; 2 = moderate nasal mucosal ero-
sion; 3 = nasal mucosal ulceration; and 4 = nasal septum perfo-
ration), or moderate or severe mucosal bleeding or moderate or 
severe crusting of the mucosa. Secondary endpoints included 
the incidence of adverse events (AEs) and changes in vital 
signs and laboratory parameters.

2.1.4 � Statistics

No formal sample size calculation was performed. A sam-
ple size of 24 was selected based on clinical consideration. 
Assuming a 20% attrition rate, 30 subjects were enrolled to 
ensure that 24 subjects completed the study.

All endpoints were examined using descriptive statistics in 
the safety population, which included all subjects who received 
at least one dose of study medication. Nasal examination (nasal 
mucosa grading, mucosal bleeding, and crusting of mucosa) 
findings and other categorical outcomes were summarized 
using frequency distributions of the number (percentage) in 
each category at each time point, shift tables for change from 
baseline to last visit and change from baseline to worst value, 
and the number (percentage) of subjects experiencing inci-
dences of mucosa grading of grade 1B or higher, moderate or 
severe mucosal bleeding, and moderate or severe crusting of 
the mucosa. For continuous variables, mean, standard devia-
tion (SD), median, and minimum and maximum values were 
determined.

All statistics were performed using SAS software version 
9.2 (SAS Institute, Cary, NC, USA).

2.2 � Study 2: Efficacy Study in Subjects 
with Common Cold Symptoms

2.2.1 � Study Design

This multicenter, randomized, parallel-group, two-arm, 
placebo-controlled study, conducted from 29 December 
2016 through 7 June 2017 at 21 sites in the USA, was 
designed to evaluate the efficacy and safety of 0.5% car-
bomer 980 gel in adults with symptomatic common cold 
(ClinicalTrials.gov identifier: NCT03005067). Subjects 
were randomized by site staff using interactive response 
technology (IRT) in a 1:1 ratio to receive 0.5% carbomer 
980 gel or matching placebo-containing vehicle (isotonic, 
phosphate-buffered saline solution at pH 7.2 with 0.5% 
phenylethanol as the preservative) without 0.5% carbomer 
980. Study medication was supplied in identical glass 
devices (to maintain the study blind) and fitted with an 
applicator pump. The IRT system randomized and strati-
fied treatment assignments by site and by dosing time on 
day 1 and generated shipments of numbered treatment kits 
for each treatment arm. Study drug or matching placebo 
was administered intranasally four times daily for 7 days. 
Subjects who received their first dose between 11:01 and 
13:00 on day 1 received only three doses that day. Each 
dose was administered as described in Sect. 2.1.1 for the 
safety study. With the exception of independent site per-
sonnel, everyone involved in the study was blinded to the 
treatment assignments, including subjects, investigators, 
employees of the sponsor, and study statisticians.

Common cold symptoms (headache, muscle aches, chills, 
sore throat, blocked nose, runny nose, cough, and sneezing) 
were self-evaluated daily in an e-diary at screening, on day 
1 prior to dosing, and immediately prior to each succeeding 
dose.

2.2.2 � Study Population

Adult male and female subjects aged 18–75 years, in good 
general and mental health with no clinically significant or 
relevant abnormalities in medical history or upon physi-
cal and nasal examinations, were included. Females of 
childbearing potential must have been practicing a reliable 
method of contraception. Eligible subjects had an investiga-
tor-confirmed diagnosis of symptomatic common cold with 
an onset of 72 h prior to randomization. The protocol was 
amended from onset of symptoms within 48 h to within 72 h 
to aid with study recruitment. Subjects were required to have 
a total symptom score (TSS) ≥ 9 for all eight common cold 
symptoms, with each of the eight symptoms rated on scale 
of 0 = none, 1 = mild, 2 = moderate, and 3 = severe, and a 
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score ≥ 1 for at least one of the following symptoms: sore 
throat, runny nose, or blocked nose.

Subjects were excluded if they had any condition, or used 
any concomitant drug, that could interfere with study evalua-
tions or deposition of intranasal medication, such as chronic 
sinusitis, rhinitis medicamentosa, clinically significant poly-
posis, or nasal structural abnormalities, or that prevented 
the subject from using the actuating nasal spray device, 
such as severe rheumatoid arthritis or deformed or miss-
ing fingers; or if they had a fever ≥ 38 °C, reported frequent 
use of analgesics, or had a history of drug or alcohol abuse 
within 1 year. Subjects with uncontrolled cardiovascular, 
pulmonary, renal, hepatic, gastrointestinal, hematological, 
endocrine, metabolic, autoimmune, neurological, or psychi-
atric diseases, or asthma, were excluded, as were subjects 
with known or suspected intolerance or hypersensitivity to 
any of the study treatments. Women who were pregnant or 
breastfeeding were also excluded from study participation.

2.2.3 � Endpoints

The primary efficacy endpoint was the average nasal symp-
tom score (NSS) over days 1–4 (ANSS1-4). At each assess-
ment, the individual were summed, and the scores for each 
assessment (excluding baseline NSS) were averaged to 
provide a daily NSS. Subjects assessed nasal symptoms 
(blocked nose, runny nose, and sneezing) on a 4-point scale 
(0 = none, 1 = mild, 2 = moderate, and 3 = severe). The 
ANSS1-4 was calculated as the mean of NSS scores for days 
1 to 4.

Secondary efficacy endpoints included ANSS over days 
1–7 (ANSS1-7), ATSS over days 1–4 (ATSS1-4), and ATSS 
over days 1–7 (ATSS1-7). The ATSS1-4 was the mean of the 
daily total symptom score across study days 1–4. Similarly, 
the ATSS1-7 was the mean of total symptom scores across 
days 1–7. The TSS was calculated in a manner similar to the 
ANSS but also included the symptoms headache, muscle 
aches, chills, sore throat, and cough. Exploratory endpoints 
included the mean daily NSS, TSS, and individual symptom 
scores on days 1–7.

AEs were recorded throughout the study, either by the 
investigator or in the subject’s e-diary. Vital sign assess-
ments and physical examinations were conducted at screen-
ing and on day 8.

2.2.4 � Statistics

An approximate sample size of 170 (85 subjects in each 
treatment group) was considered sufficient based on a 
review of the recent literature, which found that similar 
studies employing the use of nasal spray products with a 
similar purported mechanism of action had sample sizes 
ranging from 153 to 211 subjects [16–18]. Continuous 

data were summarized using descriptive statistics (mean 
[SD] and median [range]), and categorical data were sum-
marized by frequency (n [%]). The primary and second-
ary efficacy analyses for each treatment group were sum-
marized descriptively, and the differences were compared 
using analysis of covariance (ANCOVA) at a significance 
level of 0.05, including factors for treatment, center, day 
1 dosing stratification (three vs. four doses), and baseline 
NSS as covariates. Efficacy analyses were conducted on the 
modified intent-to-treat (mITT) population, which included 
subjects who received at least one dose of study drug and 
at least one post-baseline efficacy assessment. The primary 
efficacy endpoint used a two-sided test at a type I error rate 
of 0.05. p-Values were not adjusted for multiplicity and were 
considered nominal.

The frequency of treatment-emergent AEs (TEAEs) was 
reported for the safety population, which included all sub-
jects who received at least one dose of study medication. 
Changes in vital signs were summarized using descriptive 
statistics.

All analyses were conducted with SAS software version 
9.3.

3 � Results

3.1 � Study 1: Local Nasal Tolerability in Healthy 
Volunteers

3.1.1 � Baseline Characteristics

A total of 30 subjects were randomized (20 in the 0.5% 
carbomer 980 gel arm and ten in the placebo arm), and 29 
completed the study (Fig. 1). One subject in the 0.5% car-
bomer 980 gel arm withdrew consent on day 7. The study 
groups were well-matched in terms of baseline characteris-
tics (Table 1). Study treatment compliance was 97.3% with 
0.5% carbomer 980 gel nasal spray and 90.9% with matched 
placebo.

3.1.2 � Nasal Tolerability

Nasal mucosal gradings ranged from grade 0 to grade 1B 
during the treatment period; no incidences of grades 2–4 
occurred during the study. All cases of nasal mucosal irrita-
tion/erosion were mild in severity, and all subjects remained 
on treatment with no worsening of the condition. The inci-
dence of grade 1A mucosal grading was similar for both 
treatment groups and, at each time point, occurred in up to 
80% of subjects receiving 0.5% carbomer 980 gel nasal spray 
versus up to 90% receiving placebo. The incidence of grade 
1B mucosal grading was numerically higher in subjects who 
received 0.5% carbomer 980 gel nasal spray, with up to 35% 
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of subjects per time point, compared with up to 10% of sub-
jects per time point in the placebo arm. The majority of 
cases of grade 1B mucosal grading occurred near the end of 
treatment (days 6–8), with 35.0% of subjects receiving 0.5% 
carbomer 980 gel nasal spray and 10.0% of those receiv-
ing placebo on day 7 having a mucosal grade of 1B. Most 
subjects in both treatment groups with a reported grade 1B 
erosion did not have the expected associated clinical seque-
lae (e.g., epistaxis, nasal crusting, pain, etc.), making the 
clinical relevance of these findings uncertain.

Figure 2 shows the shift from baseline to last visit for the 
nasal mucosal grading scale. Focal nasal mucosal irritation 
(grade 1A) was the highest mucosal grade recorded in 55% 
of subjects randomized to 0.5% carbomer 980 gel and 80% 
of those randomized to placebo, and superficial mucosal irri-
tation (grade 1B) was the highest grade recorded in 45% and 
20%, respectively (Fig. 3).

Low incidences of mucosal bleeding and crusting 
occurred during the treatment period; all were of mild sever-
ity, with no relevant differences between groups. Mucosal 
bleeding was experienced by no more than 10% of sub-
jects at any time point in either arm. Mucosal crusting was 
experienced by no more than 5% of subjects at any time 
point in the 0.5% carbomer 980 gel arm, and no crusting 
was observed in the placebo arm. No relevant differences in 
nasal tolerability were observed between males and females.

3.1.3 � Safety

The most common drug-related TEAEs in the 0.5% car-
bomer 980 gel nasal spray arm were headache, nasal 
mucosal erosion, and nausea (Table 2). Most AEs were mild 
in severity. No serious AEs, severe TEAEs, or nasal mucosal 
assessments of grade 3 or 4 were reported over the course 
of the study, and no TEAEs led to study withdrawal. Two 

Randomized (n=30)

0.5% carbomer 980 gel (n=20) Placebo (n=10)

Safety population (n=20) Safety population (n=10)

Completed study (n=19) Discontinued (n=1) Completed study (n=10) Discontinued (n=0)

Reason for discontinuation:
• Withdrawal by subject (n=1)

Fig. 1   Subject flow in study 1

Table 1   Baseline demographics

Data are presented as n (%) or mean ± standard deviation unless otherwise indicated

Demographics Study 1: Local nasal tolerability in 
healthy volunteers

Study 2: Efficacy in common cold 
symptoms

0.5% Carbomer 980 gel 
nasal spray (n = 20)

Placebo nasal 
spray (n = 10)

0.5% Carbomer 980 gel 
nasal spray (n = 87)

Placebo nasal 
spray (n = 81)

Sex
 Female 10 (50) 5 (50) 57 (65.5) 56 (69.1)
 Male 10 (50) 5 (50) 30 (34.5) 25 (30.9)

Race
 White 15 (75) 10 (100) 51 (58.6) 53 (65.4)
 Black 5 (25) 0 35 (40.2) 28 (34.6)
 Other 0 0 1 (1.1) 0

Ethnicity
 Hispanic/latino 2 (10) 1 (10) 6 (6.9) 6 (7.4)
 Not hispanic/latino 18 (90) 9 (90) 81 (93.1) 75 (92.6)

Age, years 36.8 ± 10.0 34.1 ± 7.4 49.8 ± 14.0 50.3 ± 12.6
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subjects, one in the 0.5% carbomer 980 gel arm and one in 
the placebo arm, experienced AEs leading to interruption 
and/or withdrawal of study drug. One subject receiving 0.5% 

carbomer 980 gel experienced moderate nausea and vomit-
ing and mild abdominal pain that led to drug interruption 
on days 1 and 2 and later experienced mild nasal mucosal 
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erosion and nasal congestion on day 6 that led to drug with-
drawal. One subject in the placebo arm experienced moder-
ate nausea and vomiting and mild headache, which led to 
study drug interruption.

No safety issues were observed for clinical laboratory 
measures or vital signs.

3.2 � Study 2: Efficacy in Adults with Common Cold 
Symptoms

3.2.1 � Baseline Characteristics

A total of 171 subjects were randomized (90 in the 0.5% 
carbomer 980 gel arm and 81 in the placebo arm; Fig. 4). 
Three subjects randomized to 0.5% carbomer 980 gel did not 

receive study medication and were not included in the safety 
population or the mITT population. Overall, 80 (88.9%) sub-
jects randomized to 0.5% carbomer 980 gel and 74 (91.4%) 
of those randomized to placebo completed the study. Demo-
graphic characteristics were similar across both treatment 
groups (Table 1). Mean common cold symptoms, including 
nasal symptoms, headache, muscle aches, chills, sore throat, 
and cough, were comparable between treatment groups at 
screening (Table 3).

3.2.2 � Efficacy

There was no statistically significant difference between 
0.5% carbomer 980 gel nasal spray and placebo for the pri-
mary endpoint of ANSS1-4 (p = 0.516; Table 4). A sensitivity 
analysis, in which NSSs were recorded within 4 h of using 
other cough/cold medications set to missing and imputed, 
yielded similar results. Results for subjects stratified by 
number of doses on study day 1 were similar for those who 
received three doses and those who received four doses.

For the secondary endpoints of ANSS1-7, ATSS1-4, 
and ATSS1-7, no statistically significant differences were 
reported between the 0.5% carbomer 980 gel nasal spray and 
placebo groups (Table 4). Similar trends were observed for 
the exploratory endpoints of mean daily NSS, TSS, and indi-
vidual symptom scores: mean change from baseline gradu-
ally increased in absolute magnitudes across the treatment 
period, and results were comparable between the groups.

Overall, compliance with treatment was good, with 
63.7% of subjects taking 80–120% of the target number of 

Table 2   Summary of adverse events reported in healthy volunteers 
(study 1). Treatment-emergent adverse events reported in ≥ 10% of 
subjects in either arm

Data are presented as n (%)

Preferred term 0.5% Carbomer 980 gel 
nasal spray (n = 20)

Placebo nasal 
spray (n = 10)

Headache 10 (50) 4 (40)
Nasal mucosal erosion 9 (45) 2 (20)
Nausea 4 (20) 1 (10)
Dizziness 2 (10) 1 (10)
Nasal congestion 2 (10) 1 (10)
Nasal discomfort 2 (10) 1 (10)
Sneezing 2 (10) 0
Fatigue 2 (10) 1 (10)

Screened (n=308)

Randomized (n=171)

0.5% carbomer 980 gel (n=90) Placebo (n=81)

Screen failure (n=137)

Safety population (n=87) Safety population (n=81)

mITT population (n=86) mITT population (n=79)

Completed study (n=80) Discontinued (n=10) Completed study (n=74) Discontinued (n=7)

Reason for discontinuation:
• Withdrawal of informed consent (n=3)
• Adverse event (n=4)
• Other (n=3)

Reason for discontinuation:
• Protocol violation (n=1)
• Withdrawal of informed consent (n=2)
• Adverse event (n=3)
• Other (n=1)

Fig. 4   Subject flow in study 2. mITT modified intent-to-treat
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actuations during study days 1–7. No subject took more than 
120% of the target number of actuations.

3.2.3 � Safety

The 0.5% carbomer 980 gel nasal spray was well-tolerated. 
Overall, 11 (12.6%) TEAEs in the 0.5% carbomer 980 gel 
arm and 16 (19.8%) in the placebo arm were considered 
related to treatment. The most commonly reported TEAEs 
occurring in ≥ 5% of subjects were headache (9.2 and 7.4% 
in the 0.5% carbomer 980 gel and placebo arms, respec-
tively), myalgia (5.7 and 4.9%), and cough (5.7 and 1.2%). 
Most AEs were mild to moderate in intensity.

Four (4.6%) subjects in the 0.5% carbomer 980 gel arm 
and three (3.7%) in the placebo arm experienced AEs that 
led to study discontinuation. Dizziness was the AE that most 
frequently led to study withdrawal in the 0.5% carbomer 980 
gel group (n = 2). No AEs resulted in dose reduction or dose 
delay. One subject in the 0.5% carbomer 980 gel group had 
a serious AE of bipolar affective disorder, which was not 
considered related to study drug.

There were no clinically notable differences in vital signs 
or physical examinations between groups.

4 � Discussion

Although 0.5% carbomer 980 gel nasal spray was well-tol-
erated, it failed to reduce symptoms of the common cold. 
The failure to demonstrate any clinical benefit in the effi-
cacy study was not likely due to a lack of statistical power, 
as a sample size of 150–200 subjects was considered suf-
ficient based on prior studies using products with a similar 
proposed mechanism of action [16–18]. The results were 
flat (i.e., not even a trend in favor of 0.5% carbomer). The 
NSS and TSS, which comprised the primary and secondary 
endpoints of the efficacy study, have been widely used in 
studies of allergic rhinitis and have been shown to be sensi-
tive tools [19–23]. These scores have been less extensively 
used in the common cold, but their use in some studies has 
demonstrated significant improvements in symptoms [5, 18, 
24–26]. While the common cold is generally more prevalent 
in colder months, it can occur all year round. It is therefore 
possible that the lack of clinical benefit of carbomer 980 
in our study may be due to the seasonal variability of the 
pathogens responsible for the common cold [27, 28]. For 
example, rhinoviruses, which are among the predominate 
causes of the common cold [1, 2], are genetically diverse 
and appear to circulate with seasonal variation [27]. Moreo-
ver, although subjects with seasonal allergic rhinitis were 
excluded, subjects with springtime allergies may not have 
mentioned them, particularly since screening for study 2 
began in winter, when seasonal allergies are not top of mind 
[1, 2, 27].

To aid with recruitment of study participants, the 
protocol for study 2 was amended to allow inclusion of 
subjects with onset of symptoms within 72 h instead of 
48 h. Cold symptoms typically peak by the third day of 
illness and then begin to decline [29]. Considering that, 
once activated, the inflammatory response continues and 
prolongs cold symptoms even when viral replication is 
reduced [29], preventing viral attachment and replication 
once cold symptoms are well-established may not be an 
effective strategy. It is also possible that preventing further 
viral replication with 0.5% carbomer 980 gel nasal spray 
would have been more effective at preventing or reducing 

Table 3   Severity grading of common cold symptoms at screening 
(study 2)

Symptom Severity 0.5% Carbomer 980 
gel nasal spray (n = 87)

Placebo nasal 
spray (n = 81)

Runny nose Mild 23 (26.4) 15 (18.5)
Moderate 44 (50.6) 43 (53.1)
Severe 14 (16.1) 20 (24.7)
Absent 6 (6.9) 3 (3.7)

Blocked nose Mild 13 (14.9) 12 (14.8)
Moderate 43 (49.4) 40 (49.4)
Severe 23 (26.4) 21 (25.9)
Absent 8 (9.2) 8 (9.9)

Sneezing Mild 23 (26.4) 32 (39.5)
Moderate 41 (47.1) 32 (39.5)
Severe 10 (11.5) 13 (16.0)
Absent 13 (14.9) 4 (4.9)

Headache Mild 34 (39.1) 17 (21.0)
Moderate 25 (28.7) 30 (37.0)
Severe 10 (11.5) 7 (8.6)
Absent 18 (20.7) 27 (33.3)

Muscle aches Mild 28 (32.2) 26 (32.1)
Moderate 23 (26.4) 23 (28.4)
Severe 8 (9.2) 12 (14.8)
Absent 28 (32.2) 20 (24.7)

Chills Mild 25 (28.7) 25 (30.9)
Moderate 23 (26.4) 20 (24.7)
Severe 9 (10.3) 4 (4.9)
Absent 30 (34.5) 32 (39.5)

Sore throat Mild 23 (26.4) 20 (24.7)
Moderate 35 (40.2) 37 (45.7)
Severe 15 (17.2) 16 (19.8)
Absent 14 (16.1) 8 (9.9)

Cough Mild 14 (16.1) 21 (25.9)
Moderate 46 (52.9) 41 (50.6)
Severe 22 (25.3) 17 (21.0)
Absent 5 (5.7) 2 (2.5)
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symptoms if given earlier in the course of illness. In addi-
tion, the natural decline in cold symptoms after 72 h of 
illness may have made it difficult to detect differences 
between the 0.5% carbomer 980 gel nasal spray and pla-
cebo groups.

The 0.5% carbomer 980 gel nasal spray was well-toler-
ated in both study populations: healthy volunteers (study 
1) and adults with symptoms of common cold (study 2). 
Across the two studies, the incidence of TEAEs was lower 
in the active treatment arm than in the placebo arm. Mul-
tiple administrations of 0.5% carbomer 980 gel were well-
tolerated with regard to local nasal tolerability, with no 
mucosal grading higher than grade 1B and low incidences 
of mild mucosal bleeding and crusting. The use of a con-
servative grading scale in the local nasal tolerability study 
likely led to a higher reporting of nasal irritation than 
observed in the efficacy study. Overall, most AEs were 
mild or moderate in intensity. The only serious AE that 
occurred in either study was unrelated to study treatment. 
Laboratory variables, vital signs, and physical examina-
tions did not reveal any clinically significant effects of 
0.5% carbomer 980 gel treatment.

5 � Conclusions

The 0.5% carbomer 980 gel nasal spray was well-tolerated 
in separate studies of healthy volunteers and subjects with 
common cold symptoms. However, an efficacy study in 
subjects who had experienced cold symptoms for ≤ 72 h 
provided no evidence that the spray had any impact on the 
course of infection and resolution of symptoms.
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Table 4   ANSS and ATSS for subjects with symptoms of common cold (study 2)

ANSSx–x average nasal symptom score over days x–x, ATSSx–x average total symptom score, CI confidence interval, LS least square, NA not appli-
cable, SD standard deviation

Efficacy endpoint Parameter 0.5% Carbomer 980 gel 
nasal spray (n = 86)

Placebo nasal spray (n = 79) Difference (95% CI) in LS means; p value

ANSS1-4 Mean ± SD 3.43 ± 1.48 3.34 ± 1.69 NA
Median (range) 3.22 (0.46–7.56) 3.00 (0.31–9.00) NA
LS mean 3.781 3.644 0.137 (− 0.279 to − 0.533); 0.516

ANSS1–7 Mean ± SD 2.70 ± 1.31 2.65 ± 1.55 NA
Median (range) 2.44 (0.26–6.39) 2.37 (0.18–8.36) NA
LS mean 2.985 2.877 0.108 (− 0.292 to − 0.507); 0.595

ATSS1–4 Mean ± SD 7.81 ± 3.20 7.75 ± 3.50 NA
Median (range) 7.53 (1.73–17.29) 7.31 (2.75–20.31) NA
LS mean 8.352 8.304 0.048 (− 0.809 to − 0.906); 0.911

ATSS1–7 Mean ± SD 6.17 ± 2.98 6.20 ± 3.21 NA
Median (range) 5.64 (1.63–16.00) 5.50 (1.57–18.25) NA
LS mean 6.647 6.613 0.034 (− 0.834 to − 0.902); 0.938
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