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1 | INTRODUCTION

The common cold, that is, upper respiratory tract infec-
tion, is an infectious disease characterized by symptoms
such as sore throat, runny nose, coughing, sneezing, head-
aches, and body aches."” Although common colds are
self-limiting, people with reduced immune fitness, or pul-
monary conditions (e.g., asthma or bronchitis) may develop
longer lasting episodes of common cold that may develop
into more serious illness, such as pneumonia."* Up to 80%
of common colds are caused by a rhinovirus.>”> Other vi-
ruses that may cause common cold include the adenovirus,
parainfluenza virus, respiratory syncytial virus, enterovi-
rus, and coronavirus.>™ The typical duration of a common
cold episode is about 10days. After infection, individuals
follow a typical course characterized by (a) the incubation
phase (an average of 1 or 2days, of which they are usually
unaware), followed by (b) the first appearance of symp-
toms (Days 1-3), (c) the progression of symptoms to peak
severity (Days 4-7), and concluded by (d) the remission
phase (Days 8-10) when symptoms gradually disappear.®
The durations of these phases are variable, and it may take
up to 3weeks for symptoms to disappear and individuals
to fully recover and function at full capacity.? Yearly, adults
experience an average of 2-3 common cold periods, and
children become infected even more frequently.”® The
Global Burden of Diseases, Injuries, and Risk Factors
Study, including data from 204 countries, estimated the
global number of upper respiratory tract infections in 2019
at 17.2 billion cases.” Overall, the common cold accounted
for nearly half of all cases of burden of disease.’

The common cold poses a significant impact on the
healthcare system (e.g., physician visits and medica-
tions)'’; the symptoms of common cold can also have a
significant negative impact on daily activities, mood, and
quality of life.'"'* Other studies found that the common
cold significantly impaired performance of common daily
activities such as driving a car.'* The common cold is a
primary cause of absenteeism (not going to work) and
presenteeism (attending work while sick, with a signifi-
cant decline in function and productivity as a result).'®*
About 20years ago, a US study estimated the annual costs
for the US economy between 25 and 40 billion USD per
year, with approximately 70-120 million lost work days.'
A literature search did not reveal more recent US data.
However, a 2010 Swedish study estimated the combined
costs of absenteeism (44%), presenteeism (37%), and care
giver absenteeism (19%) for the Swedish economy at 2.7
billion euro."® Thus, developing an effective and safe treat-
ment for the common cold could have significant health
and economic benefits. Ideally, such a treatment would
reduce both the severity and duration of the common cold
episode.

The primary methods of preventing infection are be-
havioral precautions such as regular hand washing with
soap or alcohol-based hand sanitizer, not touching the
eyes, nose, or mouth with unwashed hands, and avoiding
contact with infected individuals." There is no vaccine
against the common cold.'

A great number of treatments are available to treat the
common cold.” Natural treatments include herbal prod-
ucts, vitamins, and minerals, but convincing evidence for
their efficacy is usually lacking.” A 2013 Cochrane review
revealed that acetaminophen (paracetamol) alone may
help to relieve some common cold symptoms (nasal ob-
struction and rhinorrhea), but does not improve others
(e.g., sore throat, malaise, sneezing, and cough).17 A more
recent Cochrane review examined the combination prod-
ucts of analgesics, decongestants, and antihistamines for
the treatment of common cold.'® The review of 30 studies
concluded that the methodological quality and report-
ing of the studies was often poor. Nevertheless, the cur-
rently available evidence suggests that the combination
treatments may inhibit common cold symptoms to some
extent. Whereas the use of combination treatments con-
taining decongestants was associated with experiencing
adverse effects such as dry mouth, insomnia, and diz-
ziness, the antihistamine and analgesic combinations
did not produce more adverse effects than the placebo
groups. In the Cochrane review, four studies investigat-
ing the combination of antihistamines and analgesics
were included.'® ?? Of these, the three in adults examined
combination treatments that were not limited to an anti-
histamine and analgesic drug only. Rather they included
a combination of paracetamol and phenylpropanolamine
or paracetamol and diphenhydraminelg; a combination of
ibuprofen, chlorpheniramine, and intranasal interferon®’;
a combination of acetaminophen, caffeine, chlorpheni-
ramine, and ascorbic acid.?! A fourth study in children
aged 6 to 24months examined the combination of bu-
phenine, aminophenazone, and diphenylpyraline.** Thus,
to the best of our knowledge, no studies have been con-
ducted to evaluate the efficacy of a treatment comprising
the combination of a non-steroid anti-inflammatory drug
(NSAID) and an antihistamine drug (i.e., an H;-receptor
antagonist).

SJP—002, a combination of an NSAID and an antihis-
tamine drug (naproxen and fexofenadine), is currently
being developed. By its combined anti-inflammatory ac-
tion of the NSAID and the mast cell stabilizing effect of
the antihistamine drug, it is hypothesized that STP —002,
taken when symptoms first appear (Days 1-3), would limit
the symptom severity and duration of the common cold
before the progression into the more severe active phase
(Days 4-7). No decongestant is included in this drug com-
bination, and fexofenadine is a non-sedative H;-receptor
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antagonist. Also, naproxen and fexofenadine have been
available OTC as individual drugs for many years, and
showed to have an excellent safety profile. Therefore, no
significant adverse effects are expected from the combina-
tion of the two drugs (SJP—002). Here, four case reports
are presented of subjects who self-administered the com-
bination of the NSAID, naproxen and the antihistamine
drug fexofenadine (referred to as SJP —002 in this article)
to treat the common cold.

2 | METHODS

An individual (Subject 1) reviewed the Sen-Jam
Pharmaceutical website on the Internet and consulted
the company about the availability of SJP—002 for the
treatment of common cold. The subject was told that
SJP—002 was not marketed yet, but that naproxen and
fexofenadine are over-the-counter (OTC) drugs that are
freely available in the USA. The subjects decided to buy
the drugs at their local pharmacy and self-administer a
single oral dose of 220 mg naproxen sodium, directly fol-
lowed by a single oral dose of 60mg fexofenadine HCL,
every 12hours. Although the final dosing should be de-
termined in future clinical trials, these dosages were sug-
gested as these fall within the dose ranges approved by
the US Food and Drug Administration (FDA) for OTC
use of naproxen sodium (dose range 220 mg-440mg) and
fexofenadine HCI (60mg, twice daily). The spouse of the
individual (Subject 2) had also experienced common cold
symptoms but did not use SJP—002. Both subjects were
asked to report their common cold symptoms to the cor-
responding author. Two other individuals (Subject 3 and
Subject 4) also contacted Sen-Jam Pharmaceutical after
searching the Internet for a treatment of their common
cold complaints. They previously experienced a common
cold occasion on which they had used no treatments to
inhibit common cold symptoms. For the current common
cold occasion, they decided to self-administer SJP —002.
No ethics approval was needed for self-administration of
these OTC drugs. Participants agreed to report their com-
mon cold symptoms to the corresponding author and gave
written consent to publish their data. For both occasions,
the experienced common cold symptoms were reported
via phone to the corresponding author. Common cold
symptoms were assessed with a modified version of the
Jackson Symptoms Scale,”* including the symptoms
“runny nose”, “nasal congestion”, “sneezing”, “cough-
ing”, “headache”, “fever”, “chills”, “muscle/joint pain”,
and “sore throat”. These were rated on an 11-point scale
ranging from 0 (absent) to 10 (extreme). The sum score of
all symptoms was computed, ranging from 0 to 90, with
higher scores indicating a more severe common cold.

TABLE 1 Common cold symptoms reported by Subject 1 and
Subject 2.

Subject 1 Subject 2

Symptoms (SJP —002) (no SJP - 002)
Runny nose 4 0

Nasal congestion 3 10
Sneezing 1 0
Coughing 1 10
Headache 1 8

Fever 0 2

Chills 1 2
Muscle/Joint pain 0 8

Sore throat 0 0

Sum score 11 40

Note: Common cold symptoms were assessed on a scale ranging from 0
(absent) to 10 (severe).

3 | RESULTS

During the month of April, 2017, Subject 1 contacted Sen-
Jam Pharmaceutical. Subject 1 and her husband (Subject
2), a middle-aged man, both suffered from common cold
symptoms. Subject 1 was seeking an effective product to
inhibit their upper respiratory tract symptoms. Subject 2
reported that he had been exposed to the common cold
virus while at a conference. Two days after returning home
from the conference and for the subsequent 14days, he
experienced symptoms associated with the common cold.
On Days 5-14, Subject 2 took several OTC products (i.e., a
cough suppressant, a throat lozenge, and a decongestant).
On Day 14, Subject 2 saw his primary care physician who
diagnosed him with viral upper respiratory infection, but
prescribed antibiotics and steroids. On Day 16, Subject 2
reported the magnitude of his common cold symptoms to
the corresponding author. The common cold episode of
subject 2 was not resolved on Day 16. His wife, Subject
1, believed she contracted the common cold from Subject
2. The first symptoms occurred 4days after Subject 2 re-
turned home. Subject 1 self-administered SJP — 002 every
12h for 8 doses (i.e., 4days). She reported experiencing
cold symptoms for approximately 7days. On Day 10, she
reported her past common cold symptoms. The symptom
severities reported by Subjects 1 and 2 are listed in Table 1.

Two additional subjects (Subject 3 and Subject 4) eval-
uated both a common cold occasion without SJP—002
treatment with an occasion with SJP—002 treatment.
Subject 3 was a 22-year-old male subject. Subject 4 was a
57-year-old female subject. On the day they started experi-
encing common cold symptoms, both subjects started self-
administering SJP—002 every 12hours for 6 doses. They
reported common cold symptoms for both the previous
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common cold occasion (without SJTP — 002 treatment) and
the current common cold occasion (with SJP—002 treat-
ment). The results are summarized in Table 2.

The average common cold sum scores of Subjects 3
and 4 for the common cold occasion with and without
self-administering SJP—002 are shown in Figure 1A.
A statistical comparison of the two common cold oc-
casions revealed that the sum scores were lower after
self-administering SJP—002 (a mean [SD] of 12.5 (0.7))
compared to the common cold occasions when SJP —002
was not taken (a mean [SD] of 38.5 (12.0)). The difference
did not reach statistical significance (p=0.212). The re-
ported duration of the common cold symptoms with and
without self-administering SJP—002 were 5 vs. 7days
for Subject 3 and 3 vs. 8days for Subject 4, respectively
(Figure 1B). The overall shortening in days of experienc-
ing common cold symptoms after SJP—002 (4.0days)
compared to not using SJP—002 (7.5days) did not reach
statistical significance (p =0.258).

4 | DISCUSSION

The case studies presented here suggest that SJTP—002 is
an effective treatment that reduces the severity of com-
mon cold symptoms. Subjects that received SJP — 002 also
experienced a shorter common cold episode, however this
difference in duration was not statistically significant.
These findings warrant further investigation of SJP —002
in a double-blind, placebo-controlled clinical trial in a
larger sample.

After STP — 002, the overall common cold severity scores
were two-third lower than those without taking SJP — 002.
Also, the duration of the common cold period was re-
duced approximately by half. The implications of these

findings, if replicated in a larger trial, are evident. First
of all, it would mean the availability of a truly effective
medicine that both reduces symptom severity and short-
ens the duration of the common cold episode. Second, this
may result in significant reduction in days of absenteeism
and presenteeism. Given the high impact of experiencing
common cold on the economy, the latter should not be un-
derestimated. A US study' estimated the annual costs of
common cold for absenteeism and presenteeism at 25-40
billion USD. If the duration of the common cold episodes
and the severity of experienced symptoms could be re-
duced by 50%, this would have a profound positive impact
on the US economy.

Also from a consumer perspective, there is a clear need
for common cold remedies. A 2022 market analysis and
forecast by Statista® estimated the global cold and cough
remedy market of 2022 at US$39.26 billion, with an ex-
pected market increase from 2016 to 2027 of 5.6%. The
United States and China (US$10.21 billion and US$9.01
billion, respectively) account for about half of the cold and
cough remedy market.*

The observed effects of SJP—002 were in line with
expectations. Previous research revealed that the combi-
nation of naproxen and fexofenadine was successful in
inhibiting side effects of travel and influenza vaccinations
(STP-003)*”*® and reduced the severity of alcohol hang-
over (SJP-001).”’ A likely explanation is the fact that
these conditions share several common symptoms (e.g.,
fatigue, aches and pains, headache). It is thought that the
anti-inflammatory effect of the NSAID is strengthened
by the mast cell stabilizing effects of the antihistamine
drug. Another NSAID/antihistamine drug combination
(SJP-005, the combination of ibuprofen and ketotifen)
showed to be effective in significantly reducing the inci-
dence and duration of discontinuation-induced morphine

TABLE 2 Common cold symptoms

Subject 3 Subject 4 reported by Subject 3 and Subject 4.

Symptoms No SJP—002 SJP—002 No SJP—002 SJP-—002
Runny nose 1 0 10 2

Nasal congestion 5 3 10 2
Sneezing 3 3 2 2
Coughing 4 2 2 2
Headache 4 2 5 2

Fever 3 0 3 0

Chills 4 0 3 0
Muscle/Joint pain 3 2 10 2

Sore throat 3 1 2 0

Sum score 30 13 47 12

Note: Common cold symptoms were assessed with the Jackson Symptoms Scale. Scores ranged from 0

(absent) to 10 (severe).
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withdrawal symptoms in rats, when treatment was initi-
ated 2days before morphine cessation.® A second study
found that rats could withstand higher levels of painful
stimuli when SJP-005 was co-administered, suggesting a
possible opioid sparing effect.™! A synergistic effect was
demonstrated in a preclinical study demonstrating the ef-
fectiveness of another NSAID/antihistamine drug combi-
nation (SJP-002C, the combination of indomethacin and
ketotifen) in inhibiting 2019 coronavirus replication.*
Together, these studies suggest that NSAID/antihistamine
drug combinations could be highly effective in conditions
that are characterized by inflammatory responses of the
body. For the development of SJP-002, the combination
of naproxen and fexofenadine was selected. Naproxen
sodium was chosen because it is available OTC (in con-
trast to indomethacin and ketotifen, which are prescrip-
tion drugs in US), due to its safety profile, and twice daily
administration schedule. It is believed that naproxen so-
dium will reduce symptoms of headache, body/muscle
aches and reduce fever. Fexofenadine HCI immediate re-
lease 60 mg was chosen because it has a duration of action
similar to naproxen sodium (i.e., 12hours). It is believed
that fexofenadine HCI will reduce symptoms of the com-
mon cold like runny eyes, runny nose, and sore throat.
Fexofenadine may also reduce possible naproxen induced
gastrointestinal injury. The latter will be explored in future
clinical trials, in addition to the optimal dosing of the drug
combination. Together, it is believed that the combination
of the two drugs will maximally reduce the virus induced
inflammation while having few side effects. The four cases
presented here support this belief.

Strengths of these case reports include the fact that one of
the cases and her control were married and living together.
This implies that several demographic variables of these
subjects match. Also, as the cases and controls most likely
infected each other, this ensures that both encountered the
same type of common cold virus. These factors ensure a
more reliable comparison between the cases and controls.
Subjects 3 and 4 were their own control and reported on

Within subjects
(n=2)
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common cold episodes with and without using SJP —002.
An obvious limitation of the case reports is the small sample
size, and the fact that the individuals were aware of whether
they were taking SJP — 002 or not. Also, common cold status
was not verified by any clinical assessment, and thus, the
source and type of common cold virus were not determined.
For symptom assessment, a modified version of the Jackson
Symptoms Scale was used. The item “nasal congestion”
replaced the original items “nasal obstruction” and “nasal
congestion,” new items included “fever” and “muscle/
joint pain,” whereas the item “malaise” was omitted. The
scoring of the modified scale (0-10) was also different from
the original scale (0=absent, 1 =mild, 2=moderate, 3=se-
vere). Therefore, comparisons with previous research using
the Jackson Symptoms Scale are not warranted. For future
research, it is recommended to use existing validated scales
to assess the severity of symptoms of upper respiratory tract
infection. For example, the Wisconsin Upper Respiratory
Symptom Survey (WURSS-44) could be used.** The advan-
tage of this questionnaire is that it also assesses the func-
tional consequences (e.g., performance at work) and impact
on quality of life.

Notwithstanding these limitations, the case reports
suggest that the use of SJTP — 002 was associated with a sig-
nificant reduction in symptom severity and a shortening
of the common cold episode, which warrants further re-
search into the efficacy of SJP —002.
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