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SUMMARY

The extract EPs 7630 from the roots of Pelargonium sidoides has been proven safe and effective in the treatment of
acute respiratory tract infections (aRTI). The aim of this study was to perform a meta-analysis on the efficacy of EPs
7630 in patients suffering from acute non-streptococcal tonsillopharyngitis (ATP) or common cold (CC) regarding the
symptoms sore throat and hoarseness.

This meta-analysis encompasses double-blind, placebo-controlled, randomized clinical trials investigating the efficacy of
EPs 7630 in ATP or CC. Relevant publications were identified by searching PubMed and clinical trial registries (ISRCTN,
ClinicalTrials.gov; search terms: acute tonsillopharyngitis, common cold, EPs 7630, Umckaloabo, hoarseness, and sore
throat) and the assessment report on Pelargonium sidoides of the European Medicines Agency. Clinical study reports of
unpublished trials were provided by the manufacturer of EPs 7630. Meta-analysis was performed separately for both
indications, for formulations found, and for patient groups. Efficacy analyses were based on the change of symptom
severity of ‘sore throat’ and 'hoarseness’ as assessed by the respective indication-specific symptom scores, and on
complete remission. Disease-related quality of life was also analyzed.

Seven trials with a total of 1,099 participants could be included into the meta-analysis. Clinical trials investigating EPs
7630 in CC comprised adults only, whereas those in ATP only included children. Results showed EPs 7630 to be superior
to placebo in reducing both symptom severity and time until complete recovery for the symptoms ‘sore throat’ and
‘hoarseness’ in the indications investigated.

These findings suggest that EPs 7630 is effective in reducing severity and time to remission of the symptoms sore throat
and hoarseness in ATP and CC, respectively.
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be a considerable alternative to therapy by analgesics or even antibiotics, which is a
particularly important finding for the management of acute respiratory tract infections
in children and adults.

Abbreviations

AB: Acute Bronchitis; aRTI: Acute respiratory tract infections; ATP: Acute Tonsillo-
pharyngitis; CC: Common Cold; Cl: confidence interval(s); CIS: Cold Intensity Score;
FGK: Fragebogen zum Gesundheitszustand fur Kinder; ICOS: inducible co-stimulator;
ICOSL: inducible co stimulator ligand; IFN: interferon; IL: interleukin; QoL: quality of
life; RCT: randomized controlled trial(s); RPS: Rhinopharyngitis-relevant Symptoms;
SARS-CoV-2: severe acute respiratory syndrome coronavirus 2; TSS: Tonsillitis Severity

Score.

INTRODUCTION

Acute respiratory tract infections (aRTl) are dis-
eases that frequently affect otherwise healthy
subjects of all ages (1-3). Whereas adults ex-
perience aRTl 2-3 times per year, children ex-
perience about twice as many (3, 4).

Of all aRTI, acute tonsillopharyngitis (ATP) is
one of the most common conditions in chil-
dren (5). Inflammations of pharynx, larynx, and
neighboring areas appearing with symptoms
of sore throat or hoarseness are also highly
prevalent in common cold (CC), accompanied
by acute cough and overall malaise (6, 7).
These conditions are associated with a con-
siderable degree of discomfort and pain and
related interference with daily life activities
(8-10). Therefore, in order to quickly reduce
symptom severity, pharmacological therapy
is often expected by patients consulting with
primary care (11), which has currently led to
excessive over-prescription and misuse of an-
tibiotics (12), even though most cases have a
viral origin (3, 5, 13, 14), in which no antibiot-
ic treatment is needed (15, 16). This scenario
has recently been subject to increasing criti-
cism by the scientific community for reasons
of medical consideration (low effectiveness
in aRTl management (15)) and for economic
aspects (unnecessary cost explosion (17)), as
well as for reasons of sensible health care (in-
crease in the risk of undesired side effects of
antibiotics and development of antimicrobial
resistance (18)), with the last aspect of sensi-
ble health-care being of particular interest for
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aRTI therapy in children, who are frequent-
ly affected.

Alternative and efficacious options for the
treatment of aRTI exist and have gained in-
creasing scientific interest. This group in-
cludes herbal medicines, some of which have
a long-standing tradition of successful aRTI
treatment (19), such as Pelargonium sidoides.
EPs 7630, an extract from the roots of Pel-
argonium sidoides (1 : 8-10), extraction sol-
vent: ethanol 11% (w/w), is used in children
from the age of one year, adolescents and
adults for the treatment of aRTI in several
countries in Europe, Asia, Australia, as well
as Central and South America. Tablet as well
as liquid (syrup and drops) formulations are
available.

EPs 7630 is classified by the European Phar-
macopoeia as “other extract”. It is therefore
not adjusted to a specific content of con-
stituents. To confirm the quality and iden-
tity of the herbal material, the dried mate-
rial was tested in an array of biochemical
and phytochemical methods. Approximate-
ly 80% m/m of the extract are assigned to
six major groups of constituents, namely
unsubstituted and substituted oligomeric
prodelphinidins, monomeric and oligomer-
ic carbohydrates, minerals, peptides, purine
derivatives, and highly substituted benzo-
pyranones (20). With a share of about 40%

1 EPs® 7630 is the active ingredient of the product
Umckaloabo® (ISO Arzneimittel, Ettlingen, Germany).
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of the dried extract, oligomeric prodelphini-
dins (in this context commonly designated
as polyphenols) are the most significant of
this groups.

Medicinal products with EPs 7630 as ac-
tive substance are authorized by numerous
authorities worldwide based on nonclini-
cal studies as well as on their proven clini-
cal safety (21-23). EPs 7630 contains a small
amount of highly substituted coumarin de-
rivatives that are exclusively 7-hydroxycou-
marin derivatives (24) which do not possess
the structural characteristics of the known
anticoagulant coumarins (25-27). No influ-
ence of EPs 7630 on plasma coagulation,
as well as possible pharmacokinetic or phar-
macodynamic interactions with warfarin, was
observed in animal experiments (24). On this
ground, it appears unlikely that an increased
tendency towards bleeding complications
arises in patients due to intake of EPs 7630
(24). Furthermore, unlike other coumarins,
7-hydroxycoumarin derivatives contained in
EPs 7630 do not possess hepatotoxic prop-
erties (28).

The proanthocyanidin-rich extract EPs 7630
displays immune-modulating as well as anti-
viral properties (29, 30). Several non-clinical
studies demonstrated activity against a vari-
ety of respiratory viruses such as influenza A
virus (H1N1, H3N2), respiratory syncytial vi-
rus, human coronavirus (HCoV) HCoV-229E,
and parainfluenza virus (31, 32). Although
the distinct contributions of the individual
constituents of EPs 7630 are not fully de-
fined yet, the polyphenolic compounds, in
particular prodelphinidins, are thought to be
responsible for the antiviral effects described
(31, 32). EPs 7630 also inhibited the attach-
ment of human immunodeficiency virus 1 to
human immune cells and viral entry in cell
culture experiments (33). Furthermore, the
herbal extract inhibited replication of influ-
enza A virus by inhibition of hemagglutinin
and neuraminidase activity (31), which was
at least partly mediated by the proanthocy-
anidin constituents. In human bronchial epi-

SOCIETA ITALIANA
DI FARMACOLOGIA

thelial cells, EPs 7630 reduced replication of
rhinovirus-16 by downregulating the expres-
sion of inducible co-stimulator (ICOS) and its
ligand (ICOSL) as well as the surface calre-
ticulin receptor, whereas levels of proteins
supporting host defense were increased (34).
Mechanistically, EPs 7630 significantly re-
duced host cell attachment of various virus-
es and prevented the release of viruses from
infected cells. The extract was also shown to
stimulate the release of nitric oxide, type |
interferon (IFN), and different cytokines in-
volved in host defense mechanisms (35-37).
In athletes, EPs 7630 modulated the immune
response during strenuous exercise by in-
creasing the production of immunoglobu-
lin a in saliva, decreasing serum interleukin
(ID-15 and IL-6 levels, and reducing IL-15 in
the nasal mucosa (38). In children, the Pel-
argonium sidoides extract was also found to
prevent asthma attacks provoked by rhino-
virus, probably by interfering with IL-6-, IL-
8-, and IL-16-mediated inflammation (39).
Moreover, most recent results from in vitro
experiments showed severe acute respirato-
ry syndrome coronavirus 2 (SARS-CoV-2) cell
entry inhibition and differential immunomod-
ulatory functions of EPs 7630 against SARS-
CoV-2 (30).

Over the past 25 years, more than 30 clin-
ical trials were conducted investigating EPs
7630 for the treatment of acute respiratory
tract infections (aRTI) (40). Several systemat-
ic reviews and meta-analyses of controlled,
randomized clinical trials (RCT) investigating
the efficacy and safety of EPs 7630 in aRTI
(22, 23, 41-48) have been published, provid-
ing evidence for the efficacy and safety of
the herbal medicinal drug in the treatment of
acute bronchitis (AB), common cold, ATP, and
acute rhinosinusitis (ARS). We now performed
a meta-analysis of double-blind, placebo-con-
trolled RCT in order to evaluate the efficacy
of EPs 7630 compared to placebo regarding
the symptoms sore throat and hoarseness,
the most impairing symptoms that come with
ATP and CC.



METHODS

Included trials

Double-blind, placebo-controlled RCT inves-
tigating the efficacy of EPs 7630 in the indi-
cations ATP or CC available until the end of
the year 2021 were eligible. Relevant publica-
tions were identified by free-text searches of
all fields of PubMed as well as of clinical trial
registries (ISRCTN registry; ClinicalTrials.gov)
using the search terms ‘acute tonsillopharyn-
gitis’, ‘common cold’, 'hoarseness’, and ‘sore
throat’, each in combination with either ‘EPs
7630" or 'Umckaloabo’, and from the List of
references supporting the assessment of Pelar-
gonium sidoides DC and/or Pelargonium reni-
forme Curt., radix of the European Medicines
Agency (EMA) (49). Moreover, clinical study
reports of unpublished trials were provided
by the manufacturer of EPs 7630 (Dr. Willmar
Schwabe GmbH & Co. KG, Karlsruhe, Germa-
ny). The literature from the earliest record until
31 December 2021 was covered.

Outcome measures

Primary outcome measure of treatment ef-
fects was the change of the respective in-
dication-specific symptom scores of ‘sore
throat’ and 'hoarseness’ between baseline and
pre-defined day under EPs 7630 as compared
to placebo, as well as the number of patients
with partly or complete recovery from these
symptoms. Response to therapy was also cal-
culated (defined as the number of patients
with a symptom reduction concerning ‘sore
throat’ or ‘hoarseness’, respectively, by at least
50% between baseline and pre-defined day).
A further objective was to gain insight into
data reflecting the change of disease-related
quality of life (QoL) under EPs 7630 therapy as
compared to placebo.

Only data of patients in whom the respec-
tive symptom (‘sore throat’, 'hoarseness’) was
present at baseline was included into the me-
ta-analyses. Study selection and methods of
the analysis were specified in advance and
documented accordingly.
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Ethics

All trials included into this meta-analysis were
reported to be planned, conducted, and an-
alyzed according to the principles of Good
Clinical Practice and the Declaration of Helsin-
ki. The trial protocols and other required trial
documents were approved by the respective
independent ethics committee and competent
authorities. All participants in the studies gave
their informed consent or informed consent
was provided by their legal representative, re-
spectively.

Statistics

All meta-analyses performed were based on
the full analysis sets of the RCT included. Re-
view Manager (RevMan) Version 5.4 software
(50) developed by the Cochrane Collabora-
tion was employed. Heterogeneity between
the primary trials was assessed using the 12
statistic. Random effects models were com-
puted in case of 12 > 5%, otherwise fixed
effect models were used. Meta-analyses of
treatment efficacy for continuous outcome pa-
rameters were based on the mean change in
the corresponding symptoms between base-
line and the pre-defined day for each treat-
ment group in the single trials. The differ-
ence between mean values of the treatment
groups and the associated 95% confidence
intervals (Cl) on the respective scales subse-
quently resulted from RevMan. Risk ratios and
their 95% confidence intervals were the cho-
sen estimates from the meta-analyses related
to binary parameters such as the number of
patients with partial or complete recovery. As
we conducted descriptive analyses, the re-
sulting 95% confidence intervals and p-values
must be interpreted accordingly.

Results

A total of 9 eligible records (6 published (51-
56), 3 unpublished (57-59)) were identified.
For these records, the full text was assessed
for further eligibility. One record reported a
different dosing scheme compared to the oth-
er trials found and was therefore excluded to
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ensure a better comparability of the studies
(51). Thus, 8 records reporting on a total of 7
clinical trials (for one clinical trial, each of two
trial parts was published separately (54, 55))
were included. Data in our meta-analysis were
thus taken from publications and unpublished
data of seven RCT investigating the efficacy
and safety of EPs 7630 in the indications ATP
and CC (table I).

Overall, the 7 RCT comprised 1,099 trial par-
ticipants (549 randomized to EPs 7630, 550
randomized to placebo); of these, 267 were

Table I. Trials included.

children (aged 6-10 years) and 832 adults (18
years or older). Mean demographic data are
summarized in table II.

In those RCT investigating EP 7630 in ATP (Tri-
als 1 (52) and 2 (53)), patients were children
aged 6-10 years (EPs 7630: 133, placebo: 134).
In those RCT investigating EPs 7630 in CC (Tri-
als 3-7 (54-59)), patients were 416 adults ran-
domized to EPs 7630 and 416 adults random-
ized to placebo. Two of the trials investigated
the efficacy of EPs 7630 film-coated tablets
(Trials 4 (56) and 7 (59)), whereas the solution

Adge Treatment Primary Number of patients (FAS)
Indication Trial 9 duration/ efficacy
range dosage variable EPs 7630 Placebo
Change of TSS
1 6-10 6 days: 20 drops total score 60 64
(52) years tid. from baseline
Acute to day 4
tonsillo-
pharyngitis Change of TSS
2 6-10 6 days: 20 drops total score 73 70
(53) years t.i.d. from baseline
to day 4
10 days
3a: 3*30 drops/d | Change of CIs | 3*30 drops: 52 51
3 >18 total score
(54, 55) years or from baseline
3b: 3%60 drops/d 1048751 3760 drops: 52 52
Change of CIS
4 >18 10 days total score 53 5>
(56) years 3*40 mg/d from baseline
to day 5
gg:'gmon Change of RPS
5 >18 10 days total score 99 101
(57) years 3*30 drops/d from baseline
to day 5
Change of RPS
6 >18 10 days total score 101 100
(58) years 3*30 drops/d from baseline
to day 5
Change of RPS
7 >18 10 days total score 59 60
(59) years 3*20 mg/d from baseline
to day 5

Reference’s number in parentheses.

i
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Table II. Demographics.
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Indication Trial Trzz:;r::nt
Me&l;);\ge Male Female Total
1 EPs 7630 7.60 ( 1.09) 29 31 60
(52) Placebo 7.44( 1.19) 28 36 64
ATP ) EPs 7630 7.58 ( 1.26) 40 33 73
(53) Placebo 7.46 ( 1.13) 30 40 70
EPs 7630 7.59 ( 1.18) 69 64 133
Placebo 7.45 ( 1.15) 58 76 134
3a* EPs 7630 34.52 (10.60) 16 36 52
(standard
‘%‘;Ze)) Placebo | 37.35(10.52) 16 35 51
3b* (high EPs 7630 36.81(9.91) 14 38 52
dose)
(55) Placebo 33.75(10.84) 12 40 52
4 EPs 7630 34.98 (10.86) 13 40 53
(56) Placebo 37.69 (10.48) 11 41 52
cc 5 EPs 7630 | 37.11(13.58) 33 66 99
(57) Placebo 37.13(12.46) 35 66 101
6 EPs 7630 44.76 (14.10) 37 64 101
(58) Placebo 46.18 (14.09) 30 70 100
7 EPs 7630 32.63(11.02) 33 26 59
(59) Placebo 33.33(10.64) 31 29 60
EPs 7630 37.70 (12.93) 146 270 416
Placebo 38.43 (12.80) 135 281 416

*Trials 3a and 3b are two parts of the same clinical trial, each part was published separately (54, 55).
ATP = acute tonsillopharyngitis; CC = common cold.

Reference’s number in parentheses.

formulation was investigated in the remaining
three trials (54, 55, 57, 58).

As defined by the respective protocols, the trials
investigating ATP (52, 53) employed a tonsillitis
severity score (TSS) (60) for symptom severity
rating, which comprises five subscores, namely
‘dysphagia’, ‘sore throat’, ‘salivation’, ‘redness’,
and 'fever’. Each of these symptoms was rated
by the responsible investigator on a four-point
rating scale ranging from severe (= 3), moder-
ate (= 2), mild (= 1) to not present (= 0).

Secondary efficacy variables of the ATP tri-
als considered for the analysis were: Single
items of the FGK Questionnaire (Fragebogen
zum Gesundheitszustand fir Kinder) (60) as
supportive indicators of the children’s health
state and its change in relation to symptom
severity.

The single items of FGK for children < 18
years include 'Everything is too much for
me’, 'l am feeling ill', 'l am scared’, 'l have
trouble playing or learning’, 'l sleep badly’,
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‘| have problems getting into conversation
with others’. Results for each item were
documented on a 5-point scale (not at
all (= 1), a little bit (= 2), moderate (= 3),
distinctive (= 4), very distinctive (= 5)) in the
patient diaries.

For those RCT investigating the efficacy of
EPs 7630 in adult patients diagnosed with
CC, two identical symptom severity rating
tools named differently were employed,
i.,e. Rhinopharyngitis-relevant =~ Symptoms
(RPS) (57-59) and Cold Intensity Score (CIS)
(54-56). Both rating tools include the CC
symptoms ‘nasal drainage’, ‘sore throat’,
‘nasal congestion’, ‘sneezing’, ‘scratchy
throat’, 'hoarseness’, ‘cough’, 'headache’,
'muscle aches’, and 'fever’, which had to be
evaluated by the investigator on a five-point
scale ranging from inexistent (= 0) to very
severe (= 4).

Secondary efficacy variables of the CC trials
considered for the analysis were the single
items ‘Mobility’, ‘Self-care’, ‘Usual activity’,
'Pain/discomfort’, and 'Anxiety/depression’ of
the EQ-5D Questionnaire (61) as further indi-
cators for the disease-related Qol of patients.
Each item was measured on a scale from 1 to
3 (1 = no problems, 2 = some problems, 3 =
severe problems).

Participants

Patients included in the respective RCT had to
be between 6 and 10 years old and to present
with a diagnosis of non-streptococcal ATP and
an overall symptom severity of at least 8 points
as measured on the TSS.

Patients who participated in the CC trials
employing the RPS (57-59) had to be 18
years or older and to present with both
major rhinopharyngitis-relevant symptoms
(‘nasal discharge’ and ’‘sore throat’) rated
with > 2 points each and at least two minor
rhinopharyngitis-relevant symptoms (‘nasal
congestion’, ‘sneezing’, ’scratchy throat’,
'hoarseness’, ‘cough’, 'headache’, 'muscle
aches’, or ‘fever’) rated with > 2 points each
or one major RPS rated with > 2 points and
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at least three minor rhinopharyngitis-relevant
symptoms rated with > 2 points each on the
RPS. Eligible patients who participated in
the CC trials employing the CIS (54-56) were
required to present with at least two major
and one minor or with one major and three
minor CC symptoms (maximum symptom
score 40 points) present for no longer
than 48 hours.

Interventions

In the clinical trials included in this meta-
analysis, the solution (drops) and film-coated
tablet formulations were investigated. In
the ATP trials (Trials 1, 2 (52, 53)), children
were administered 20 drops EPs 7630 t.i.d.
over 6 days.

In the CC trials (Trials 3-7 (54-59)), patients
were treated with EPs 7630 over 10 days. Med-
ication formulation and dosage were usually 3
x 30 drops per day. In trial 3, a high-dose co-
hort received 3 x 60 drops per day (55). In Trial
4 (56), EPs 7630 was administered as 1 tablet
t.i.d. each containing 40 mg of EPs 7630. In
Trial 7 (59), participants received 3 x 20 mg
tablets per day.

Outcome measures

The time point chosen for the assessment of
change in symptom severity and in disease-re-
lated QoL was day 4 in the ATP trials, and day
5 in the CC trials.

The symptom ‘sore throat’ as rated by the
investigator on the four-point TSS (ATP trials,
trials including children) and on the five-point
CIS/RPS (CC trials, trials including adults),
respectively, was assessed in all eligible RCT.
The symptom ‘hoarseness’ was rated by the
investigator on the five-point CIS/RPS and was
assessed in CC studies only.

In addition, the following responder criteria
(number of patients) for the respective pre-
defined days were calculated: Complete
remission/recovery with respect to the
symptom ‘sore throat’/’hoarseness’ ('sore
throat'/’'hoarseness’ = 0 at pre-defined day);
Reduction of 'sore throat'/'hoarseness’ by at



least 50% between baseline and pre-defined
day (response to therapy); FGK questionnaire
items (RCT including children): number of
participants with remission as measured for
single items at day 4; EQ-5D Questionnaire
(RCT including adults): number of participants
with remission as measured for single
items at day 5.

Meta-analysis results

Sore throat

Meta-analysis results of the two RCT inves-
tigating the efficacy of EPs 7630 in ATP re-
vealed that children treated with EPs 7630
showed a significantly pronounced improve-
ment of the symptom ‘sore throat’ after four
days compared to placebo treatment (- 0.93
([- 1.14; - 0.72] 95% CI); (figure 1 A). Accord-
ingly, a significant advantage of the herbal
extract was shown for the number of patients
with complete remission of the symptom ‘sore
throat’ by Day 4, which resulted in a relative
risk of 2.00 ([1.35; 2.97] 95% ClI) favoring EPs
7630 (figure 1 B). Calculated responder rates

EPs 7630 in sore throat and hoarseness

(indicated by a > 50% improvement of the
symptom ‘sore throat’ by day 4 as rated on
the TSS) were 88.0% for EPs 7630 and 41.8%
for placebo, respectively. Therapy response
rates under EPs 7630 by day 4 were therefore
significantly higher than those achieved un-
der placebo. Corresponding risk ratios calcu-
lated for therapy response in the indications
and age groups under evaluation are shown
in table lII.

Meta-analysis results of the five RCT
investigating the efficacy of EPs 7630 in
adults with CC demonstrated a significant
superiority of the herbal extract in reducing
the severity of the symptom ’sore throat’ by
day 5 as assessed by CIS/RPS, resulting in a
mean difference of -0.24 ([- 0.38; - 0.11] 95%
Cl) (figure 2 A). Similar results were obtained
regarding the number of patients who
showed an at least 50% reduction in symptom
severity for ‘sore throat’ by day 5 - a goal
that was achieved by 78.5% of the patients
randomized to EPs 7630 and 65.2% of the
patients randomized to placebo (table III).
Calculations for patients who had completely

A
EPs 7630 Placebo Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean 5D Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1[57] -1.62 08 60 -0.78 118 64 331% -085[1.22 -048 T
2053 -153 065 71 -056 091 70 6B9% -0.97[1.23,-071] ——
Total (95% CI) 133 134 100.0% -0.93[-1.14, -0.72] ey
Heterageneity. Chif= 0.27, df= 1 (P = 0.60), F=0% 1 0.5 1] 05 i
Testfor overall effect Z= 8.57 (P < 0.00001} Favore EPs 7630 Favers Placebo
B
EPs 7630 Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M.H, Fixed, 85% CI M-H, Fixed, 95% Cl s
1152 0 60 16 B4 S580% 200122 328 ——
2059 13 7 11 70 420% 200108 3.80] ——
Total (95% CI) 133 134 100.0%  2.00 [1.35, 2.97] T
Total events 53 27
Heterogensity Chif=10.00, df=1 (P =1.00), F=0% E 3 055 '2 1
Testfor overall effect 2= 3.48 (F = 0.0003) . Favours Placebo Favours EPs 7630

Figures 1. Children with acute tonsillopharyngitis: (A) change of symptom ‘sore throat’ until day
4 (patients with impairment at baseline); (B) complete remission of symptom ‘sore throat’ until

day 4 (patients with impairment at baseline).
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Table Ill. Meta-analysis results for responder rates (> 50% reduction in symptom severity at pre-defined day) in
acute tonsillopharyngitis and common cold, based on Trials 1 and 2, and 3-7, respectively.

EPs 7630 Placebo Total
relative
(ST Trial “ . risk
measure (participants | Responders | (participants | Responders [95% CIJt
impaired) impaired) p-value
>50%
Reduction
of symptom 12 2.1
“sore throat’ (52’ 53) 133 117 | 88.0% 134 56 41.8% [1.71;2.61]
in children ' p < 0.01
with ATP at
day 4
>50%
Reduction
of symptom 3.7 1.24
“sore throat’ 386 303 | 78.5% 374 244 | 65.2% [1.05;1.46]
in adults (54-59) p=0.01
with CC at
day 5
>50%
Reduction
of symptom 3.7 1.23
‘hoarseness’ (54-59) 345 258 | 74.8% 339 212 | 62.5% [1.02;1.47]
in adults p=0.03
with CC at
day 5

t values > 1 favor EPs 7630. ATP = acute tonsillopharyngitis; CC = common cold.

Reference’s number in parentheses.

recovered from the symptom ‘sore throat’
by day 5 resulted in a relative risk of 1.13
([0.87; 1.48] 95% CI) indicating no statistically
significant differences between the treatment
groups (figure 2 B).

Hoarseness

Meta-analysis results of the five RCT in adults
with CC regarding symptom severity reduction
by day 5 were also statistically significant,
resulting in a mean difference of - 0.30 ([- 0.55;
-0.04] 95% Cl) favoring EPs 7630 (figure 3 A).
Calculations regarding complete recovery from
this symptom by day 5 resulted in a relative
risk of 1.34 ([0.99; 1.81] 95% CI) favoring
EPs 7630 (figure 3 B). The meta-analysis
of response rate (indicated by a symptom
severity improvement of > 50% by day 5)
showed statistically significant results in favor
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of EPs 7630, with response rates of 74.8% for
EPs 7630 and 62.5% for placebo, respectively
(table I11).

Disease-related quality of life

Disease-related QoL in children with ATP was
assessed by the FGK questionnaire. Regard-
ing the change calculated for the single FGK
items, children treated with EPs 7630 showed
greater remission by day 4 than those treated
with placebo. The meta-analysis of those FGK
items that particularly reflect the immediate
impact of ATP, namely item 1 (‘Everything is
too much’), item 3 (‘Trouble playing/learning’),
and item 5 (‘Sleeping badly’) resulted in con-
siderable remission rates under EPs 7630 as
compared to placebo (54.2% vs 17.8%, 44.0%
vs 14.6%, and 74.4% vs 29.9%, respectively).
All meta-analysis results regarding the change
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Figure 2. Adults with common cold: (A) change of symptom ‘sore throat’ until day 5 (patients
with impairment at baseline); (B) complete remission of symptom ‘sore throat’ until day 5 (patients

with impairment at baseline).
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Figure 3. Adults with common cold: (A) change of symptom ’hoarseness’ until day 5 (patients
with impairment at baseline); (B) complete remission of symptom ‘hoarseness’ until day 5
(patients with impairment at baseline).
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Table IV. Meta-analysis results regarding change of disease-related quality of life in children with ATP (Trials

1-2): full remission rates by day 4.

. Remission rates Risk ratio
Indication Outcome measure 5
EPs 7630 Placebo [95% Cl]
. , L , 3.06
o) [0}
FGK item 1 (‘everything is too much’) 54.2% 17.8% [2.05:4.57]
. ST 2.79
(0] [¢)
FGK item 2 (‘feeling ill’) 28.6% 10.5% [1.60:4.88]
. , , 1.71
(o) 0,
ATP in FGK item 3 ('scared’) 88.2% 51.6% (1.39:2.11]
children FGK iter 4 (‘trouble playing/learning’ 44.0% 14.6% 3.02
item 4 (‘trouble playing/learning’) .0% 6% [1.91:4.78]
. , . . 2.49
(0] [¢)
FGK item 5 ('sleeping badly’) 74.4% 29.9% [1.87:3.31]
. , N S 1.82
o) 0,
FGK item 6 (‘troubles getting into conversations’) 71.8% 39.3% [1.42:2.35]

ATP = acute tonsillopharyngitis.

in disease-related Qol are summarized in
table IV.

Disease-related QoL in adults with CC was as-
sessed by the EQ-5D questionnaire. Data anal-
ysis related to QoL assessed at baseline and
day 5 showed an advantage of EPs 7630 over
placebo in numbers of patients who achieved
full remission regarding the single EQ-5D cat-
egories assessed. Improvement in disease-re-
lated QoL in CC therefore corresponds to
the likewise improvement in the symptoms
'hoarseness’ and ‘sore throat’ at day 5.

DISCUSSION

Sore throat and hoarseness belong to the most
bothering symptoms occurring in aRTI as they
are associated with pain and difficulties in con-
ducting daily life requirements such as work or
school attendance (9, 10). The presented me-
ta-analysis results demonstrate the superiority
of EPs 7630 over placebo in reducing the sever-
ity of disease-related symptoms and in expedit-
ing the onset of symptom alleviation. Thus, the
actual duration of perceived impairment as as-
sessed by patient-reported data was reduced.
In the ATP trials, the symptom ‘sore throat’ was
present in all patients at trial start and meta-anal-
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ysis results showed a clear benefit with respect
to the symptom relief until day 4 for EPs 7630
compared to placebo. This finding is supported
by a significant advantage of the herbal extract
when comparing the number of patients with
complete symptom remission at day 4 between
treatment groups (figure 1 B). Response to ther-
apy regarding the symptom ‘sore throat’ by day
4 was significantly higher for children in the EPs
7630 group compared to the placebo group
(table 1lI), which also suggests an earlier onset
of recovery under the herbal extract than under
placebo. These findings are further supported
by the results of FGK assessments at day 4: For
any of the single FGK items, a significantly great-
er number of children with complete remission
was reported in the EPs 7630 group compared
with the placebo group. These findings are thus
indicative of a beneficial impact of EPs 7630 on
well-being and a fast return to daily-life activities.
For adults with CC, the meta-analysis results
also demonstrated a statistically significant su-
periority of EPs 7630 over placebo in reduc-
ing the severity of the symptom ‘sore throat’
by day 5. These findings are also in line with
results of a meta-analysis performed earlier
(45), in which data from the whole study pop-
ulation of the same trials was analyzed with fo-



cus on CIS results. In this former investigation,
findings for severity change of ‘sore throat’
were comparable to those found in the pres-
ent analysis in which only patients presenting
with the symptom ‘sore throat’ at baseline
were evaluated. In a recently published sec-
ondary subgroup-analysis of an open-label,
uncontrolled clinical trial in adults suffering
from CC, it was also shown that the presence
or absence of the CC-associated human coro-
na viruses HCoV-HKU1, HCoV-OC43, HCoV-
NL63, or HCoV-229E did not have an impact
on treatment outcomes, with patients of both
subsets showing comparable improvements
in symptom severity of ‘sore throat’ (62). The
analysis revealed a somewhat faster response
during treatment with EPs 7630 in the HCoV
subset. However, the group differences were
not statistically significant.

Results of our analysis for the severity change
of the symptom 'hoarseness’ correspond with
the findings on the symptom ‘sore throat’ fa-
voring EPs 7630 over placebo. Again, results
for the symptom severity reduction by Day 5
are in line with earlier results obtained for the
complete study population (45).

Efficacy of EPs 7630 with respect to the an-
alyzed symptoms could most evidently be
shown in the studies with children suffering
from ATP. Nevertheless, the efficacy of the
herbal drug could be demonstrated for both
indications and target populations. As both
published and unpublished RCT could be as-
sessed for inclusion in this meta-analysis, a
publication bias, which is often associated with
systematic reviews, can be excluded.

When performing a meta-analysis that aims at
the achievement of credible results, the impact
of spontaneous remission on efficacy assess-
ment must be considered. The appropriateness
of the time points for assessment of symptom
severity change chosen in the RCT included in
this meta-analysis (day 4 in ATP, day 5 in CC) is
proven by the obtained results which in most
cases show significant differences in effective-
ness between EPs 7630 and placebo with re-
gard to the reduction of the symptoms ‘sore

EPs 7630 in sore throat and hoarseness

throat’ and 'hoarseness’, thus suggesting a min-
imal impact of spontaneous remission.

CONCLUSIONS

The meta-analysis presented provides evidence
for superiority of EPs 7630 over placebo in reduc-
ing the severity of the symptoms ‘sore throat’ in
children with ATP and adults with CC, respective-
ly, as well as 'hoarseness’ in adults suffering from
CC. Furthermore, the results suggest an earlier
onset of symptom remission as well as a short-
ened duration of the disease achieved by admin-
istration of the herbal drug. The fast reduction
of these most impairing aRTl symptoms by EPs
7630 suggests the herbal drug to be a consider-
able alternative to therapy by analgesics or even
antibiotics, which is a particularly important find-
ing for aRTI management in children and adults.
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