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Background: The need to reduce the inappropriate use of antibiotics for the
treatment of pediatric acute respiratory tract infections (ARTIs) calls for
therapeutic alternatives. The use of herbal medicines (phytopharmaceuticals)
to treat ARTIs has increased worldwide. However, the evidence of
phytopharmaceutical treatment, especially for children with ARTIs, has not yet
been comprehensively presented.

Objective: To identify evidence on the efficacy and tolerability of
phytopharmaceuticals in children suffering from ARTIs.

Methods: We searched the literature using two databases (PubMed and
Cochrane Library) in accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines to identify records
of clinical studies investigating the administration of phytopharmaceuticals in
children with upper ARTIs (AURTIs) and/or lower ARTIs (ALRTIs).

Results: A total of 45 reports met the eligibility criteria and were included in our
review. Of these, only nine reported double-blind, placebo-controlled trials
investigating the efficacy and tolerability of phytopharmaceuticals in pediatric
ARTIs. Overall, the included reports covered phytopharmaceuticals with the
following single active ingredients: various purple coneflower (Echinacea purpurea
L.) preparations, ivy (Hedera helix L.) leaf dry extract, African geranium (Pelargonium
sidoides L) root extract (EPs 7630), and pineapple fruit and stem extract
preparation. In addition, various reports were included for fixed combination
phytopharmaceutical products: eucalyptus oil combinations, five-herb fixed
combination extract [BNO 1012 syrupl, seven-herb fixed preparation [BNO 1030
solution], thyme herb and ivy leaf extracts, purple coneflower and sage leaf spray,
thyme and primrose root extracts, and a preparation containing upper plant parts
and roots of purple coneflower, propolis and vitamin C. The most robust efficacy
and tolerability evidence available was found for EPs 7630: six double-blind,
placebo-controlled trials, eight meta-analyses, four prospective open-label studies,
and two observational studies, demonstrating efficacy and good tolerability.
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Conclusion: Among the phytopharmaceuticals identified by our systematically

conducted,

comprehensive

literature review, EPs 7630 is supported by

sufficient evidence to be regarded as an appropriate treatment to reduce the
severity and duration of AURTIs and ALRTIs in children. Regarding other
phytopharmaceuticals reported in the literature for the treatment of pediatric
ARTIs, further research is needed to close existing evidence gaps.

KEYWORDS

children, antibiotic resistance, phytomedicine, phytotherapy, complementary therapies,
herbal medicine, acute respiratory tract infections

1 Introduction

Pediatric acute respiratory tract infections (ARTIs) are
responsible for approximately 70% of antibiotic prescriptions in
children (1). Current evidence-based practice guidelines consider
almost 50% of these prescriptions unnecessary or problematic (2,
3). Moreover, inappropriate antibiotic treatment of ARTIs in
children has contributed to the global problem of antibiotic
resistance (4). The European Centre for Disease Prevention and
Control (ECDC) endorses antimicrobial stewardship (AMS) as a
strategy to help stop the current spread of antimicrobial
resistance in Europe (4). The European Academy of Pediatrics
(EAP) Curriculum for Common Trunk Training in Pediatrics
also recommends that all European physicians practicing in
pediatric healthcare should be educated to prescribe antibiotics to
children in a rational way (4). Parents also play an important
role in antibiotic prescription practices, and clinicians often cite
parental misconceptions and expectations for antibiotics as
reasons for unwarranted antibiotic prescribing (5-7). To reduce
antibiotic expectations, communication within the consultation,
prescribing behavior, as well as lay beliefs need to be addressed
(8). In this regard, conducting pediatric clinical trials and
about the
medications to treat RTIs in children are of the utmost importance.

educating  physicians rational prescribing of

Plants represent potential sources of bioactive compounds such
as essential oils, polyphenols, flavonoids, saponins, and alkaloids,
which have been reported to relieve symptoms of acute upper
(AURTTSs)

tonsillopharyngitis, and rhinitis (9-13) and acute lower respiratory

respiratory tract infections such as tonsillitis,
tract infections (ALRTIs) such as acute bronchitis and acute cough
(12, 14, 15). Indeed, herbal medicines have traditionally been used
to prevent and treat ARTIs and are scientifically valued (16).
Phytotherapy is the

preparations from plants, their parts, or active ingredients

contemporary  definition for using
prepared from plants, purified and/or standardized using specific
pharmaceutical technologies and proper galenic preparations for
medicinal use (17). Phytopharmaceuticals are, therefore, final
medicinal products with active ingredients derived from plants,
parts of plants, or preparations made from plants or parts of
plants (18). In accordance with the World Health Organization’s
(WHO) Traditional Medicine Strategy for 2014-2023, 179
member countries have advocated for the safety, quality, and
efficacy of traditional and complementary medicine (19). This
includes the correct use of medicinal plants and their derivatives
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for preventive or curative purposes according to the
pharmacological properties of their chemical constituents (20).
Despite  the

phytopharmaceuticals by regulatory authorities and WHO, many

existing  scientific  recognition  of
physicians and parents may still consider their medicinal
properties to be based on “old wives’ tales” or “folklore” rather
than evidence-based medicine (EBM) (21-23). Nevertheless, due
to the significant increase in the prevalence of multidrug-
resistant bacterial infections in children during the past couple of
decades, phytopharmaceuticals have gained a resurgence of
interest and popularity among allied health professionals in
Western countries and worldwide. Real-world evidence from a
retrospective cohort study evaluating 64,836 pediatric outpatients
with RTIs

treatment for

showed that phytopharmaceuticals as first-line
acute RTIs reduced antibiotic
in the further disease (24).

Furthermore, a qualitative study from the UK reported that

significantly
prescriptions course of the
many patients would be willing to try phytopharmaceuticals to
treat specific RTI symptoms if advised by their physician,
whereas most physicians reported that they would recommend
phytopharmaceuticals if evidence-based guidelines were available
(25). Without the mention of suitable phytopharmaceuticals in
many existing guidelines, a conscious effort is needed to enable
identify,
phytopharmaceuticals in the clinical treatment pathway (25).

physicians  to recognize correctly, and position

Education about the indications and uses of phytopharmaceuticals
in pediatric RTTs is both reasonable and justified. Continuous critical
assessment in accordance with EBM standards is required to
demonstrate the efficacy of phytopharmaceuticals in children (26).
However, most clinical evidence so far has only been in
adults and is thus inadequate to support recommendations of
phytopharmaceuticals for preventing or treating ARTIs in children
(27, 28). To address this unmet need and identify gaps in existing
evidence, we systematically searched the literature for clinical studies
evaluating the efficacy and tolerability of phytopharmaceuticals in

treating ARTIs in children.

2 Methods
2.1 Specifications

The Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guideline methodology (29) was used
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for a systematic search to identify reports on the use of
phytopharmaceuticals in the treatment of ARTIs in children.
Diseases of interest were the common cold, sore throat, acute
bronchitis (AB), acute tonsillopharyngitis (ATP), and acute
rhinosinusitis (ARS).
bronchiolitis were not considered under the term ALRTIL.

Pneumonia, influenza, and obliterative

2.2 Search strategy

A comprehensive search was conducted using the PubMed and
Cochrane Library databases, covering literature from January 1,
2000, to 2023. Both databases
comprehensive, high quality reporting according to PRISMA

February 21, provide
guidelines. To ensure high coverage of the existing literature, a
comprehensive search strategy was developed using the following
terms in the Title/Abstract: (common cold; upper respiratory
tract infection; acute respiratory tract infection; acute bronchitis;
acute tonsillopharyngitis; sore throat; acute sinusitis; acute
rhinosinusitis); AND (clinical trial; clinical study; randomized;
randomised; OR meta-analysis); AND (therapy or treatment);
NOT (Covid). No language restrictions were applied. Results
were combined and exported to Endnote, where duplicate
records and clinical registry records were removed. Manual
internet searching was also performed without time period
restrictions to identify additional relevant records.

2.3 Eligibility criteria and data extraction

Records were single-screened, first by examining the title and
second by examining the abstract based on the inclusion/
exclusion criteria. The full text report was retrieved and screened
if the title or abstract met the inclusion criteria (or if eligibility
was unclear). Three independent reviewers applied the eligibility
criteria to all the retrieved reports. Full-text reports of systematic
reviews with meta-analyses and clinical studies covering
randomized trials or non-randomized studies (i.e., prospective
cohort and observational studies), with efficacy and tolerability
data children

adolescents with ARTIs, were included. Reports were excluded

regarding phytopharmaceuticals in and/or
for the following reasons: abstract only, commentary, narrative
review article, no phytopharmaceutical, and adults-only study.
Non-English language reports retrieved in full were translated
into English for review. Disputes were resolved by discussion.
Eligible reports were grouped as relating to AURTIs or ALRTIs
and reviewed in full.

2.4 Levels of evidence

Individual clinical studies were evaluated in accordance with
the Oxford Center for Evidence-Based Medicine 2011 Levels of
Evidence (OCEBM) (30). Table 1 shows the adapted version of
the OCEBM levels of evidence used.
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TABLE 1 Levels of evidence—adapted from Oxford center for evidence-
based medicine (OCEBM) 2011 (30).

‘ Evidence (Treatment benefits)

I Systematic review or meta-analysis of RCTs, high-quality individual RCTs

I Systematic review or meta-analysis of cohort studies, low-quality
individual RCTs, prospective studies

111 Systematic review of case-control studies, retrospective cohort studies,
observational study

v Case series

\Y% Expert opinion

RCTs, randomized controlled trials.

2.5 Grade of recommendation

Grades of recommendation for included phytopharmaceuticals
were assigned according to the strength of evidence defined in
Table 2. For
recommendation (Grade A), consistent Level 1 studies had to
be available.

example, to obtain the highest grade of

3 Results and discussion
3.1 Included reports

The database searches identified 8,192 database records. Of
these, 218 were duplicates or removed for other reasons, resulting
in 7,974 records to be screened by title and abstract. An
additional 36 records (18 for AURTIs and 18 for ALRTIs) were
identified from manual citation searching in parallel. Overall, 554
(413 for AURTIs and 141 for ALRTIs) reports were reviewed in
full for eligibility and grouped according to phytopharmaceutical.
Flowcharts of the literature search are depicted in Figures 1, 2.

For AURTIS, a total of 25 reports investigating the efficacy and
tolerability of phytopharmaceuticals with single active ingredients
or combinations in children met the eligibility criteria and could
therefore be included for evidence evaluation (Table 3): one
systematic review and meta-analysis of five relevant placebo-
controlled, randomized controlled trials (RCTs) of which two
were relevant in AURTIs (31)—this report was included twice
for two different phytopharmaceutical groups; one systematic
review with two relevant RCTs included in a meta-analysis (32);
four meta-analyses of double-blind, placebo-controlled trials (12,
13, 33, 34); seven double-blind placebo-controlled trials (35-41);
one triple-parallel group randomized trial (42); one single-blind,
randomized trial (43); five

placebo-controlled open-label

TABLE 2 Grades of recommendation—adapted from Oxford center for
evidence-based medicine (OCEBM) 2011 (30, 85).

Level Evidence (Treatment benefits)

A Consistent Level 1 studies

B Consistent Level 2 or 3 studies or extrapolations from Level 1 studies

C Level 4 studies or extrapolations from Level 2 or 3 studies

D Level 5 evidence or troublingly inconsistent or inconclusive studies of any

level
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No relevant data/therapy/abstract only/not retrievable (n = 189)

[ Identification of reports via databases ] [ Identification of reports via other methods ]
c . - o .
8 Records identified from: Records removed before screening: :T_’e‘_:?&d)s identified from citation searching
_g Cochrane Database (n = 5616) * Duplicate records removed (n = 194) -
= PubMed Database (n = 2576) * Records removed for other reasons
& Total Database records (n = 8192) (clinical trial registries n = 24)
=
S
—
A,
Records screened by title only N Recorclls exctluded as
n = 7974) > non-relevan
( (n = 2703)
2 |
5
c
§ Records screened by abstract q S:ﬁﬁ.g:éﬁlmed =
() (n=5271) g
» (n = 4876)
Reports excluded (n = 388):
‘ « Adult indication only (n = 110)
« Different indication (n = 6)
Reports sought for retrieval and assessed for eligibility (n = 413 [395 + 18]) —» <« Duplicate records (n = 49)
Superseded by later study (n = 2)
— Clinical trial registry/study protocol (n = 32)
— v
Total AURTI phytopharmaceutical reports included (n = 25)
Echinacea sp. (n = 3%
- Hedera helix L. (n=1)
9 Pelargonium sidoides L. (EPs 7630) (n = 11%)
= Pineapple fruit stem extract (n=1)
i:’ Phytopharmaceutical combinations (n = 10)
*One report included data for 2 different phytopharmaceuticals
L
FIGURE 1
PRISMA diagram of reports relating to pediatric acute upper respiratory tract infections (AURTIs).

randomized controlled trials (44-48); two prospective open-label
studies (49, 50); two observational studies (51, 52); and one case-
controlled study (53).

For ALRTIS, a total of 27 reports on studies investigating the
efficacy and tolerability of phytopharmaceuticals with single
active ingredients or combinations in children met the eligibility
criteria and could therefore be included for evaluating evidence
(Table 4): one systematic review and meta-analysis of 11 RCTs of
which three double-blind placebo-controlled trials were relevant
(54); one systematic review and meta-analysis of eight double-
blind, placebo-controlled studies of which three were relevant
(55); one systematic review and meta-analysis of five double-
blind, placebo-controlled RCTs of which three were relevant (31);
one meta-analysis of six RCTs that included three relevant RCTs
(12); one meta-analysis of 7 RCTs of which three RCTs included
children (34); one double-blind active comparator RCT (56); one
Cochrane review and meta-analysis of three double-blind,
placebo-controlled trials (57); five double-blind, placebo-
controlled randomized trials (38, 41, 58-60); one open-label
active-controlled RCT (61); one single-blind, placebo-controlled
RCTs (62); four prospective studies (63-66); eight observational
studies (51, 67-73); and one case-controlled study (53).

Of the included reports for AURTIs and ALRTISs, seven reports
(three meta-analyses/systematic reviews (12, 31, 34), one double-
blind, placebo-controlled randomized trial (41), one partly
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double-blind placebo-controlled trial (38), one observational
study (51) and one case-controlled study (53) contained relevant
data on phytopharmaceuticals for the treatment of both AURTIs
and ALRTIs. Both primary research (randomized trials and other
types of studies) and secondary research (systematic reviews and
meta-analyses) were included to capture essential information on
efficacy and safety while providing a broader context through
summarised findings. Therefore, the overall number of full text
reports meeting the eligibility criteria for evaluating the efficacy
and tolerability of phytopharmaceuticals for the treatment of
children with URTIs and/or LRTIs combined was 45.

Below is a summary of the included studies by
phytopharmaceutical group and indication (AURTI or ALRTI).

3.2 Preparations from Echinacea purpurea L.
(purple coneflower)

A total of three reports (a systematic review/meta-analysis in
AURTIs; one double-blind placebo-controlled randomized
controlled trial; and one triple parallel-group randomized trial in
AURTIs) could be evaluated for evidence of efficacy and
tolerability of preparations from Echinacea purpurea L. for the
treatment of children with AURTIs. In these reports, indications
reporting on the efficacy and tolerability of preparations from

frontiersin.org
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& Total Database records (n = 8192) (clinical trial registries n = 24)

°
—

y
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)
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& (n = 287) (n = 164)
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« Adult indication only (n = 43)
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Reports sought for retrieval and assessed for eligibility (n = 141 [123 + 18]) . Duplicate records (n = 13)
No relevant data/therapy (n = 40)
« Superseded by later study (n = 4)
'
v

o Total ALRTI phytopharmaceutical reports included (n = 27)

3 «  Hedera helix L. (n = 8)

2 * Pelargonium sidoides L. (EPs 7630) (n = 12)

= « Phytopharmaceutical combinations (n = 7)
—
FIGURE 2
PRISMA diagram of reports relating to pediatric acute lower respiratory tract infections (ALRTIs).

Echinacea purpurea L. in treating symptoms of AURTT included
common cold symptoms, otitis media, and unspecified ARTIs in
a total of 1,498 children (Table 3).

3.2.1 Evidence in AURTIs

A double-blind, placebo-controlled randomized trial by Taylor
et al. (36) conducted in 407 children showed no difference in
AURTI symptom severity between Echinacea purpurea L. dried
herb extract and placebo. A systematic review by Anheyer et al.
identified four randomized controlled trials investigating the
efficacy of various preparations from above-ground plant parts
and/or roots, which, however, could not be subjected to a meta-
analysis (Table 3) due to the heterogeneity of outcome measures
and control conditions of these studies (31). A triple parallel-
group, cold
symptoms compared an Echinacea preparation in combination
with herbal
Andrographis paniculata N. (green chiretta) in combination with

randomized trial in children with common

usual treatment, a preparation  containing
usual treatment, and usual treatment alone (42). The results of
the study that all three

improvements in symptoms throughout the treatment period.

indicated groups  experienced

However, children additionally receiving Echinacea also recovered
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faster from common cold symptoms compared to those who
only received the usual treatment, although the authors did not
specifically compare the effectiveness of Echinacea in these two
groups (42).

3.2.2 Evidence in ALRTIs

No studies were available to evaluate the evidence of efficacy
and tolerability of preparations from Echinacea purpurea L. for
the treatment of children with ALRTTs.

3.3 Hedera helix L. (ivy) leaf dry extracts

A total of eight studies could be evaluated for evidence of the
efficacy and tolerability of ivy leaf dry extracts for AURTIs and
ALRTIs in children (Tables 3, 4): one double-blind, active
comparator trial (56); two prospective cohort studies (63, 71);
study  (72);
of note,

non-interventional and four
(51, 67-69);

observational studies investigated the effectiveness of ivy leaf dry

one open-label,

observational studies one of these

extract drops or syrup, with each treatment group evaluated as
an independent non-interventional observational study (69).
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TABLE 3 Summary of phytopharmaceutical reports and level of evidence for AURTIs in children.

Author,
year
published

Type of report

Pediatric
patients, N
(age range)

Indication

Treatments (dose)

Preparations from Echinacea purpurea L. (purple coneflower) aerial parts, seeds, and/or root extract

Primary endpoint key
outcome measure

Key efficacy/safety

Level of
evidence

Anbheyer et al.
2018 (31)

Systematic review and meta-analysis
of 11 RCTs in pediatrics (4 studies
investigated the effectiveness of
Echinacea purpurea L.)

958 (for the 4 RCTs of
Echinacea purpurea
L.) (1-11 years)

Common cold, acute otitis
media, unspecified acute RTI

Echinacea purpurea L. various forms
(including dried herb extract; liquid
extract of the fresh roots and dried
mature seeds or 80 ml juice from
fresh flowers) or a combination of
Echinacea purpurea L. (above
ground plant parts) and Echinacea
augustifolia L. (roots) within a
compound herbal extract in liquid
form

Various outcome measures for
individual RCTs

Due to the heterogeneity of
outcome measures and control
conditions, no meta-analysis could
be performed for the studies
presented.

Spasov et al.
2004 (42)

Triple parallel group RCT

133 (4-11 years)

URTL common cold

Group 1: usual treatment plus a fixed
herbal combination containing
standardized Andrographis
paniculata N. extract (2 x 3 capsules/
day) (n=53); Group 2: usual
treatment plus Echinacea purpurea
L. extract 80 ml (3 x 10 drops/day)
(n=41); Group 3: usual treatment
(n=39)

Efficacy parameters measured by
clinical records: quantitative
parameters (amount of nasal
secretions over 24 h, increase in
weight of soft tissues used (g),
mucociliary clearance (g),
rhinoflowmetry (ml/second);
immunological parameters

Positive change in the URTI in all
three groups; group 1 recovered
quicker than the other groups; by
day 4, results showed that group 1
had a pronounced effect on nasal
secretion; group 2 had a significant
effect only on day 8 compared to
group 3, the difference between
groups 1 and both 2 and 3 was
significant from day 5 and day 4;
similarly, the difference between
group 1 vs. 2 and 3, with respect to
mucociliary clearance was
significant at the third visit;
erythrocyte sedimentation rate and
leukocyte count measured at day 8
showed a significant difference in
leukocyte count between group 1
and group 3, there was no difference
between group 1 and 2.

Taylor et al.
2003 (36)

Double-blind, placebo-controlled
RCT

407 (2-11 years)

URTIs

Echinacea purpurea L. above-ground
plant parts: children 2-5 years
received 7.5 ml/day (3.75 ml twice a
day) during a URTI, and 6-11 years
10 ml/day (5 ml twice a day). vs.
placebo.

Duration and severity of symptoms
and adverse events recorded by
parents

Median duration of URTIs was 9
days [95% CI: 8, 10 days]. There
was no difference in duration
between URTIs treated with
echinacea or placebo (p=0.89).
There was also no difference in the
overall estimate of severity of URTI
symptoms between the two
treatment groups (median, 33 in
both groups; p =0.69). Echinacea
purpurea L., as dosed in this study,
was not effective in treating URTI
symptoms in children aged 2-11
years.

(Continued)
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TABLE 3 Continued

Author, Type of report Pediatric Indication Treatments (dose) Primary endpoint key Key efficacy/safety Level of
year patients, N outcome measure results evidence
published (age range)
Hedera helix L. leaf extracts
Strauss-Grabo | Observational study 310 (11-85 years) Common cold and cough Ivy leaf dry extract; 2 x 25 mg tablets | Tolerability and safety rated by Ivy leaf dry extract tablets were I
et al. 2011 (51) twice daily for 7 days means of questionnaires reported to have good to very good
tolerability by both the practitioners
(98.5%) and patients (96.4%), with
high acceptance and compliance
(rated as “good” in 98.8% of all
cases).
Pelargonium sidoides L. root extract (EPs 7630)
Kamin et al. Meta-analysis of 2 double-blind, 267 (6-10 years) ATP, sore throat EPs 7630 (1 =133) 20 drops 3x daily | Change in symptom severity of See outcomes for ATP in Bereznoy I
2022 (33) placebo-controlled RCTs in for 6 days vs. placebo (n=134) sore throat according to the TSS et al. and Berezhnoy et al. (35, 40).
pediatric ATP* from baseline to day 4; Complete | Children treated with EPs 7630
remission of sore throat until day 4 | showed a significantly pronounced
improvement of the symptom “sore
throat” after 4 days compared to
placebo treatment [mean difference
—0.93; 95% CI: —1.14, —0.72].
A significant advantage of EPs 7630
was shown for the number of
patients with complete remission of
the symptom “sore throat” by Day 4
[relative risk 2.00; 95% CI: 1.35, 2.97].
Yao et al. 2022 | Meta-analysis of 30 RCTs (3 in 434 (for the 5 RCTs in | ATP, common cold, URTIs EPs 7630: for the ATP trials Change of TSS on day 7 for 3 acute | See outcomes for ATP in Bereznoy I
(34) pediatric acute non-streptococcal ATP n =345 [mean (n=173) 3 x20 drops/day (or day | non-streptococcal studies; Change | et al., Berezhnoy et al. and Timen
tonsillopharyngitis; 2 in pediatric age 7.4+ 1.2- 1-2: 20 drops hourly while awake; | of total CIS on day 7 and the et al. (35, 39, 40). Pooled results for
URTIs)® 8.0+ 1.0] and URTIs day 3-6: 3 x 20 drops) for 6 days vs. | improvement rate of nasal the two URTI pediatric studies
n =289 [1-14 years] placebo (n=172); EPs 7630 for the | symptoms for 2 URTI studies showed that the flavonoids group
URTI trials (n=44) 3 x 10 drops significantly increased the
daily for 7 days vs. placebo and improvement rate of nasal
3 x 10 drops (1-5 years), 3 x 20 symptoms compared to the control
drops (6-12 years) or 3 x 30 drops group [RR 2.51; 95% CI: 1.42, 4.42;
(>12 years daily) for 5 days) or I>=0; p=0.513].
paracetamol tablets as best
supportive care (1 =45)
Seifert et al. Meta-analysis of 3 double-blind, 345 (6-10 years) ATP EPs 7630 (n =173): 3 x 20 drops/day | Cumulative paracetamol See outcomes for ATP in Bereznoy I
2021 (13) placebo-controlled RCTs in children (or day 1-2: 20 drops hourly while | administration; inability to attend | et al., Berezhnoy et al. and Timen
with ATP® awake; day 3-6: 3 x 20 drops) for 6 | school at treatment end et al. (35, 39, 40). Compared with
days vs. placebo (n=172) placebo, EPs 7630 reduced the
cumulative paracetamol dose by an
average of 449 mg [95% CI: 252,
646 mg; p <0.001]. A total of 19.1%
(EPs 7630) and 71.5% (placebo) of
children were still unable to attend
school at the end of the treatment
[risk ratio = 0.28; 95% CI: 0.16, 0.48;
p<0.001].

(Continued)
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TABLE 3 Continued

Author,
year
published
Seifert et al.,
2019 (12)

Type of report

Meta-analysis of 6 double-blind,

placebo-controlled RCTs (3 trials in
ATP and 3 in AB)®

Pediatric
patients, N

(age range)

345 (6-10 years)

Indication

ATP (n = 345) [or AB for acute

LRTIs (n=178)]

Treatments (dose)

EPs 7630 (n =173): 3 x 20 drops/day

(or day 1-2: 20 drops hourly while
awake; day 3-6: 3 x 20 drops) for 6
days vs. placebo (n=172)

Primary endpoint key
outcome measure

Cumulative paracetamol
administration; inability to attend
school at day 6/7

Key efficacy/safety
results

See outcomes for ATP in Bereznoy

et al,, Berezhnoy et al. and Timen

et al. (35, 39, 40). EPs 7630 reduces
the severity and duration of disease-
associated symptoms in children with
non-streptococcal ATP and AB.
Children treated with EPs 7630
required less paracetamol co-
medication and were able to return to
school earlier. EPs 7630 ameliorated
the unpleasant effects of the febrile
response, achieved symptomatic
improvement and accelerated the
restoration of normal functioning
without potentially
counterproductive antipyresis, also
reducing patient risk by avoiding the
potentially harmful side effects of
paracetamol.

Level of
evidence

Anbheyer et al.
2018 (31)

Systematic review and meta-analysis
of 5 RCTs in pediatrics (5 studies in
the meta-analysis investigated the
effectiveness of Pelargonium sidoides
L.; 1 trial in tonsillitis, 1 trial in
ARTI plus 3 AB trials included in the
meta-analysis)

171 (tonsillitis trial
n=173 [mean age
7.6 + 1.3 years] and
ARTI trial n=28
[mean age 30.1
months, range 12-60
months]

Tonsillitis (1 trial; n=173);
ARTI with transient
hypogammaglobulinemia
(1 trial; n=28)

Tonsillitis: EPs 7630 20 drops

(80 mg) 3x day vs. placebo for 6
days; ARTI: EPs7630 (ratio 1:8-10;
extraction solvent: ethanol 11%)

3 x 10 drops/day for 7 days

Tonsillitis: Change in TSS from
baseline to day 4; Evaluation of
symptoms using a questionnaire

The meta-analysis of 5 studies
(including 1 one tonsillitis trial, one
ARTI trial and 2 AB trials) showed
evidence for the efficacy of EPs 7630
in treating URTI and LRTTs
symptoms [RR =2.56; 95% CI: 1.54,
4.26; p <0.01; heterogeneity:

I? =38%; x> =9.63; p=0.14;

NNT = 8; 95% CI: 5, 20] compared
to placebo. Meta-analysis of 4/5
studies investigated the safety/
tolerability of EPS 7630. Compared
to placebo, no differences between
the groups with regard to reported
adverse events were observed
[RR = 1.06; 95% CI: 0.42, 2.66;

p = 0.9; heterogeneity: I* = 72%;

2% =10.64; p=0.01]. Moderate
evidence for the efficacy and safety
in the treatment of RTIs in children
was reported. No separate analysis
was performed for URTIs.

(Continued)
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TABLE 3 Continued

Author, Type of report Pediatric Indication Treatments (dose) Primary endpoint key Key efficacy/safety Level of
year patients, N outcome measure results evidence
published (age range)
Timen et al. Double-blind, placebo-controlled, 78 (6-10 years) ATP EPs 7630 n =40 (Day 1: 20 drops/ | TSS (7 symptoms) <4 points at day | Success rates of 90.0% in the EPs 1
2015 (39) multicentre RCT hour while awake, Day 3-6: 4 7630 and 44.7% in the placebo
30 x 20 drops) vs. placebo n =38 for group (p <0.001). The analysis
6 days indicated highly significant
advantages of EPs 7630 (n = 40)
over placebo (n = 38) regarding all
signs and symptoms typical of ATP,
e.g., for the total score of objective
and subjective symptoms on days 2,
4 and 6 (p <0.001). EPs 7630 is
effective in treating children with
ATP and very well tolerated.
Bereznoy et al. | Double-blind, placebo-controlled 124 (6-10 years) ATP EPs 7630 (20 drops 3x day) vs. Change in TSS on day 4 compared | After 4 days of treatment, the TSS I
2016 (40) RCT placebo for 6 days to baseline was decreased from 9.6 + 1.2—
2.8 £2.6 points in the active
medication group and from
9.5+ 1.3-6.1 £4.1 points in the
placebo group (p <0.001),
indicating superiority of EPs 7630
over placebo.
Schapowal and | Prospective, open-label, non- 361 (1-94 years) Acute sinusitis The regular study period for patients | Change in objective and subjective | 80.9% of the participants reported I
Heger 2007 controlled multicenter study with acute sinusitis was 28 days; symptoms freedom from symptoms or a
(49) patients with chronic recurring significant improvement of
sinusitis received eight additional symptoms at day 28. Therapy
weeks of recurrence prophylaxis successes (remissions or
following 28 days of treatment with improvements) were recorded in
EPs 7630. EPs 7630 solution was more than 90% of the participants
prescribed as follows: for acute within the first four weeks for all
sinusitis: 30 drops once per hour individual symptoms according to
(max. 12x per day) in the first 1-2 the symptom score. 17 patients
days, thereafter 30 drops 3x per day; reported adverse events for which a
children under 12 years of age: connection with the study
20 drops once per hour (max. 12x medication could not be ruled out,
per day) in the first 1-2 days, but was considered “unlikely”; in
thereafter 20 drops 3x per day; for most cases, these were
chronic recurring sinusitis within the gastrointestinal symptoms.
scope of recurrence prophylaxis: A separate effectiveness analysis in
2x 30 drops per day for adults and children was not conducted;
2x 20 drops per day for children however, the health-compliant
under 12 years questionnaire (HCQ-5) score
decreased from an initial 14.2
points to 6.8 points after 28 days in
a subgroup of children (n = 30)
(Continued)
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TABLE 3 Continued

Author, Type of report Pediatric Indication Treatments (dose) Primary endpoint key Key efficacy/safety Level of
year patients, N outcome measure results evidence
published (age range)
Bereznoy et al. | Prospective, multicenter, open-label | 1,000 (2-35 years) ATP or chronic/recurrent EPs 7630 (2-6 years: 3 x 10 drops/ | Change in mean total ATS score | Mean total ATS score declined by Jiis
2009 (50) study tonsillitis day; >6-12 years: 3 x 20 drops/day; | (7 symptoms) on day 7 or day 35 | 10.5 4.7 points; the responder rate
>12 years-adult: 3 x 30 drops/day for | in patients with chronic/recurrent | by Day 7 was 88.2%. A total of 94.7
7 days tonsillitis to 98.2% of patients showed a
remission and/or improvements in
the following individual symptoms:
difficulty swallowing, sore throat,
salivation, redness, coating/detritus
left and right, and fever. The
outcome of therapy by Day 7 was
described as “free of complaints” or
“noticeably improved” by 80.9% of
the investigators/patients. The study
medication was very well tolerated.
Bereznoy et al. | Double-blind, placebo-controlled 143 (6-10 years) ATP EPs 7630 (20 drops 3x day) vs. Decrease in TSS from baseline Decrease in TSS from baseline 1
2003 (35) RCT placebo for 6 days (day 0) to day 4 (day 0) to day 4 was 7.1 £ 2.1 points
under EPs 7630 (n=73), and
2.5+ 3.6 points under placebo
(n=70)
Blochin and Prospective, open, single-center, 60 (6-10 years) Acute tonsillitis EPs 7630 (20 drops 3x day) vs. Change in TSS, evaluated on a By day 2 of treatment, tonsillitis Jiis
Heger (48) randomized pilot study symptomatic treatment (gargling 4-point scale; reduction in total symptoms were improving more
with fruit vinegar [1 dessertspoonful | TSS to <4 points (prospectively rapidly in the EPs 7630 group than
in 1L of warm water] and cold wet | defined); change in the individual | the symptomatic group. On day 4 of
compresses: every 2 h until TSS and other symptoms evaluated | treatment, the response, defined as
improvement and then 3x day) for | on a 4-point scale; tolerance of the | total score for typical tonsillitis
10 days treatment was evaluated by the symptoms <4 points, was greater in
investigator and the patient on a | the EPs 7630 group than in the
4-point rating scale group on symptomatic treatment
(p=0.001, Fisher’s two-tailed exact
test, exploratory). No adverse events
occurred during the study. All
patients finally evaluated the
treatment with EPs 7630 as very
well or well tolerated.
Pineapple fruit and stem extract
Guo et al. 2006 | SR of 10 RCTs and meta-analysis 99 in 2 double-blind | Acute rhinosinusitis Various pineapple stem extract Assessment of the efficacy of Meta-analysis of the 2 double-blind 1
(32) (>4 RCTs included children, 2 of RCTs (9 years-74 (meta-analysis of 2 RCTs in herbal preparations for treating RCTs in acute sinusitis suggested
which were included in the meta- | years) children) rhinosinusitis vs. placebo that adjunctive use of pineapple
analysis) extract significantly improves some
symptoms of ARS; results could not
be separated for children,
adolescents and adults.
(Continued)

‘e 1o uiwiey

05252tT'G202 Pad)/6855 0T


https://doi.org/10.3389/fped.2025.1423250
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

soljeIPad Ul SI91U0I

T

640" UISIaUOY

TABLE 3 Continued

Author, Type of report Pediatric Indication Treatments (dose) Primary endpoint key

year patients, N outcome measure
published (age range)

Phytomedicine combinations

Key efficacy/safety
results

Level of
evidence

Eucalyptus oil combinations:

Karpova et al. | Observational study 60 (6-10 years) Acute rhinosinusitis Eucalyptus oil combined with Treatment effectiveness based on
2016 (52) lemon/orange/myrtle oil clinical examination, including
[monoterpenes (orange oil)/d- rhinoendoscopic examination on
limonene (lemon oil)/1,8-cineole days 3, 7 and 14 after start of
(eucalyptus oil)/alpha-pinene treatment and 4-point VAS
(myrtle oil)] (120 mg 3x day for 7 | completed by parents of children
days) (n=30) in addition to
conventional therapy vs.
conventional therapy (symptomatic,
irrigation) or systemic antimicrobials
(n=30)

VAS scores reflecting the severity of
rhinorrhoea, nasal congestion and
cough were significantly different
(p <0.05) in the observation groups
in severity of symptoms on days 7
and 14 after the start of treatment,
and in the dynamics of nasal
congestion reliable difference
between patients of the observation,
groups were noted on day 3 of
treatment. The duration of nasal
vasoconstrictors as a symptomatic
therapy was reduced in the
eucalyptus oil combination group
(2.2+0.4 days) vs. the control
group (3.6 +0.5 days). No
undesirable side effects were
associated with the use of the
eucalyptus/lemon/orange/myrtle oil
combination. The use of eucalyptus/
orange/lemon/myrtle oil for
uncomplicated ARS in children is
clinically highly effective,
convenient and safe.

1T

Paul et al. 2010 | Partially double-blind, placebo- 138 (2-11 years) URTI and nocturnal cough Ointment with a combination of Parent-reported outcome surveys
(38) controlled RCT camphor, menthol, and eucalyptus | of symptom relief

oil (5ml 2-5 years and 10 ml 6-11
years) vs. petrolatum ointment and
no treatment for one single night;
total study duration was two
consecutive nights

The ointment with camphor,
menthol and eucalyptus oil was
superior over petrolatum rub
ointment for cough severity, child
and parent sleep difficulty, and
combined symptom score but not
for rhinorrhea. The ointment with
camphor, menthol and eucalyptus
oil was not better than “no
Treatment” for any outcome. In the
with camphor, menthol and
eucalyptus oil ointment group, 46%
reported at least one adverse event
vs. 0% in the petrolatum ointment
and “no Treatment” groups; major
events in the with camphor,
menthol and eucalyptus oil
ointment group were burning
sensation of the skin and eyes.

(Continued)
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TABLE 3 Continued

Author,
year
published

Type of report

Pediatric
patients, N
(age range)

Indication

Treatments (dose)

Echinacea extract combination [from an extract of purple coneflower aerial parts and root extract, propolis and vitamin CJ:

Primary endpoint key
outcome measure

Key efficacy/safety
results

Level of
evidence

Cohen et al.
2004 (41)

Double-blind, placebo-controlled,
multicentre RCT

328 (1-5 years)

Acute RTIs

A preparation containing an extract
of 50 mg/ml of echinacea (upper
plant parts of E. purpurea and roots
of E. angustifolia), 50 mg/ml of
propolis, and 10 mg/ml of vitamin
C for 12 weeks vs. placebo. Dosage
was 2x daily: 5.0 ml for 1-3 years
and 7.5 ml for 4-5 years. If an
episode of acute illness occurred
during the study, the dosage was
increased to 5.0 ml and 7.5 ml,
respectively, 4x daily during the
episode only.

Efficacy evaluation: total no.
episodes, total no. of illness days, %
children with >1 episodes, no.
episodes per child, days of illness
per child and duration of
individual episodes.

The number of children who
experienced 1 or more respiratory
tract illness episodes during the 12
weeks of the study, the total number
of episodes, and the mean number
of episodes per child were
significantly lower in the E.purpurea
group than the placebo group [by
43% [p <0.01], 55%, and 50%

[p <0.001], respectively]. The total
number of illness days and duration
of individual episodes were also
significantly lower in the echinacea
extract group compared to placebo.
Similar findings were noted when
the children 3 years and younger
and those older than 3 years were
analyzed separately (data not
shown).

2 herb preparation [from a mixture of purple coneflower extract (a

erial parts and root) and sage leaves]:

Schapowal et al.
2009 (37)

Multicentre, double-blind, double-
dummy RCT

154 (adolescents >12-
18 years and adults)

Sore throat

2-herb preparation with aqueous
alcoholic (57.3% m/m ethanol) fresh-
plant extract from purple coneflower
herb 95% aerial parts and 5% root)/
sage leaves spray 50 ml (n = 80) vs.
1% chlorhexidine gluconate 2%
lidocaine hydrochloride spray (=74),
2 puffs every 2 h up to a maximum
of 10x daily

Comparison of the response rates
of the two treatment groups after
the first, second, and third day

The 2 herb preparation spray
exhibited similar efficacy to the
chlorhexidine/lidocaine spray
treatment in reducing sore throat
symptoms during the first 3 days
(p=0.5083) in adolescents and
adults (no separate analysis
available). Response rates after 3
days were 63.8% in the 2 herb
preparation group and 57.8% in the
chlorhexidine/lidocaine group
(adolescents and adults combined
data only, no separate analysis).

3 herb preparation [from a mixture of ivy leaf

dry extract, marshmallow root and hedge mustard seeds]:

Khan et al.
2019 (53)

Case-control phase 2 study

60 (10-60)

Acute cough, common cold

3-herb preparation (from a mixture
of Ivy leaf dry extract, marshmallow
root and hedge mustard seeds)

chewable tablets for 15 days (n =30
test group) vs. control group (1 = 30)

The safety and effectiveness using
the Leicester cough questionnaire
(LCQ) assess cough-related QOL
questions (quality of life).

At 95% CI, p-value was p < 0.005
for cough variables, including cough
bouts, sputum viscosity, chest
congestion, sore throat and
shortness of breath. The LCQ cough
scale score was higher in the test
group as compared to control
group. The test group also showed
good tolerability in terms of
palatability.

1II

(Continued)
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TABLE 3 Continued

Author,
year

Type of report

Pediatric
patients, N

Indication

Treatments (dose)

Primary endpoint key
outcome measure

Key efficacy/safety
results

Level of
evidence

published (age range)
Khan et al. Single-blind, placebo-controlled 150 (3->15 years) Acute and chronic cough, 3-herb preparation (from a mixture | The combined effect of the Cough granules of a three herb I
2018 (43) RCT common cold, flu symptoms | of ivy leaf dry extract 70 mg, granules on symptoms of cough | preparation showed improvement
marshmallow root 1,000 mg and (acute LRTIs), common cold and | in sneezing, stuffy nose, sore throat/
hedge mustard seeds 100 mg) per flu (acute URTIs); safety and chest discomfort, fatigue/weakness,
10 ml, 3x daily vs. placebo efficacy post nasal drip aches/pain, each
P <0.0001 (treatment vs. placebo).
5 herb extract [prepared from extracts of primrose flowers/gentian root verbena leaves elder flowers common sorrel herb]:
Sen’kevich et al. | Open-label, prospective comparative | 107 (4-5 years) Acute RTTs, acute Three groups: Group 1: 5-herb Parent and physician assessment of | 5 herb extract combination I
2021 (44) RCT rhinosinusitis extract combination (primrose progression of clinical symptoms | treatment of children with acute
flowers/gentian root verbena leaves | (reduction in rhinitis, recovery of | viral rhinosinusitis contributes to a
elder flowers common sorrel herb) | nasal breathing, sleep and appetite, | more pronounced positive
oral drops age-appropriate doses 3x | disappearance of earaches and symptoms’ dynamics than children
day for 14 days; Group 2: cough, normalization of body who did not receive the fixed herbal
elimination irrigation and topical temperature) and related treatment | combination. Treatment with 14
decongestants plus fluimucil in 3, 7, 10 or 14 days compared to | days of age-appropriate doses of the
antibiotic age-appropriate doses for | baseline. herbal medicine combination
14 days; Group 3: elimination and resulted in a notable decrease in
irrigation therapy and topical nasal congestion, a reduction in
decongestants for 14 days nasal discharge, and a decrease in
the quantity of blocked nasal
passages.
Popovych et al. | Open-label, multicentre, 292 (6-11 years) Acute rhinosinusitis 5-herb preparation (extract BNO Reduction in the sinusitis severity | BNO 1012 syrup, in addition to the 1I
2020 (45) comparative RCT 1012 syrup), [3.5 ml 3x day plus according to a 4-point medical standard symptomatic treatment of
nasal irrigation 4xday plus standard | assessment scale (MSS) (nasal AR, provides a clinically significant,
symptomatic therapy] or standard | congestion, rhinorrhea, post-nasal | adequate reduction in the severity of
therapy for 10 days drip) at each visit, dynamics of rhinorrhea, nasal congestion and
self-scoring of rhinorrhea and post-nasal drip, assessed by a
headache (according to a 10-point | physician at Visit 2 (p < 0.005).
VAS), “therapeutic benefit” in days, | Significant differences are noted in
frequency of antibiotic the patient’s self-scoring of
prescriptions rhinorrhea on the second or third
day in viral rhinosinusitis and from
the fourth to the eighth day in post-
viral rhinosinusitis.
Popovych et al. | Prospective, open-label, multicentre | 184 (6-11 years) Acute rhinosinusitis 5-herb extract preparation (primrose | Improvements in symptoms The 5 herbal preparation syrup I
2018 (47) RCT flowers/gentian root/verbena leaves/ effectively alleviates the symptoms
elder flowers/common sorrel herb) of acute viral rhinosinusitis in
syrup (3.5 ml 3x day in combination children. Furthermore, the
with therapeutic irrigation 4x day to prescription of antibiotics was also
standard therapeutic irrigation) for reduced.
10 days plus age-specific doses of
symptomatic medications such as
paracetamol, decongestants
(Continued)
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TABLE 3 Continued

Author,
year
published

Type of report

Pediatric
patients, N
(age range)

Indication

Treatments (dose)

Primary endpoint key
outcome measure

7 herb extract [prepared from a mixture of horsetail herb yarrow herb marshmallow root, walnut leaves, dandelion plant greens chamomile herb/oak bark]:

Key efficacy/safety
results

Level of
evidence

Popovych et al.
2019 (46)

Open-label, multicentre,
comparative RCT

238 (6-18 years)

Acute non-bacterial tonsillitis

7-herb extract (prepared from a
mixture of horsetail herb yarrow
herb marshmallow root, walnut
leaves, dandelion plant greens
chamomile herb/oak bark) as a
supplement to standard
symptomatic therapy [benzydamine
hydrochloride] vs. standard therapy;
(7 herb extract oral drops in the
following doses: in acute disease
manifestations, first 5 days: 6-11
years received 15 drops 6x day; >12
years 25 drops) 6x day. After
alleviation of acute disease
manifestations (days 5-10): 6-11
years received 15 drops 3x day; >12
years 25 drops 6x day

Sore throat dynamics at rest and
swallowing, throat irritation
associated with cough, general
condition, day of withdrawal of
antipyretics, the share of treatment
responders, as well as assessment
of “therapeutic benefit” from the
use of the 7 herb extract

With the 7 herb extract, there was a
decreased intensity of acute
tonsillitis symptoms to 1 point and
lower, assessed using a 4-point scale
starting from day 5 of treatment
(p <0.005), alleviation of local
symptoms and general condition
starting from day 2 of the disease
(p <0.001), withdrawal of
antipyretics starting from day 4 of
treatment (p < 0.005), an increase of
the number of treatment responders
to 81.6% (p <0.005) vs. the control
were reported. “Therapeutic
benefit” was 4.2 days. All patients
tolerated phytotherapy well, and no
adverse reactions were seen.

‘e 1o uiwiey
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AB, acute bronchitis; AE, adverse event; AOM, acute otitis media; ARS, acute rhinosinusitis; ATP, acute tonsillopharyngitis; CI, confidence interval; Cineole, eucalyptol; CIS, cold intensity score; LRTI, lower respiratory tract infection; 7 herbal preparation, Equisetum
arvense L. (horsetail) herb Achillea millefolium L. (yarrow) herb Althaea officinalis L. (marshmallow) root Juglans regia L. (walnut) leaves Taraxacum officinale FH Wigg. (dandelion) plant greens Matricaria recutita L. (chamomile) Quercus robur L. and Quercus
pubescens Willd (oak bark); NNT, numbers needed to treat; OMT, osteopathic manipulative treatment; OR, odds ratio; RCT, randomized controlled trial; RTI, respiratory tract infection; Five-herb combination and BNO 1012 syrup extract, Primula veris L.
(primrose) flowers Gentiana lutea L. (gentian) root Verbena officinalis folium (verbena) leaves Sambucus nigra L. (elder) flowers Rumex acetosa L. (common sorrel) herb; TSS, Tonsillopharyngitis Severity Scale; URTI, upper respiratory tract infection; VAS,

640" UISIaUOY

visual analog scale; WMD, weighted mean difference; y, years.
“Includes the same 2 RCTs (Bereznoy et al. and Bereznoy et al.) (35, 40).
*Include the same 3 RCTs (Timen et al., Bereznoy et al. and Bereznoy et al.) (35, 39, 40).
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Kamin et al.

3.3.1 Evidence in AURTIs

One observational study could be evaluated as evidence of the
efficacy and tolerability of preparations from ivy leaf dry extracts
for the treatment of children with AURTIs (51). An observational
study published by Stauss-Grabo et al. showed positive results
safety of film-coated tablets
containing ivy extract (cough tablets) for treating the common cold

regarding the tolerability and

accompanied by coughing (51). However, results for children could
not be separated from the overall group that also included adults (51).

3.3.2 Evidence in ALRTIs

A double-blind, active-controlled randomized trial published
by Cwientzek et al. confirmed the safety/tolerability profile of ivy
leaf, showing comparable beneficial effects of two different ivy
leaf dry extract preparations on acute bronchitis in children (56).

One open-label, non-interventional study by Schonknecht et al.
reported improvement in cough, chest pain on coughing, wheezing
and dyspnea, auscultation changes and decline or normalization of
body temperature in the majority of pediatric participants receiving
a specific ivy leaf dry extract preparation for seven days (72).
A prospective study by Fazio et al. indicated that ivy leaf dry
extract might relieve cough and expectoration in acute and
chronic bronchitis in children (71). This study also reported that
ivy leaf dry extract treatment in children is well tolerated and
shows a favorable safety profile (71). A prospective study by
Kruttschnitt et al. (63) in children with acute bronchitis and an
observational study by Olszanecka-Glinianowicz et al. (68) in
children with productive cough also both reported improvement
of symptoms using ivy leaf dry extract syrup. A specific ivy leaf
dry extract given for ten days effectively reduced major acute
bronchitis and cough symptoms in two pediatric observational
studies on 257 children reported by Schmidt et al. (69).

A non-interventional, observational study by Lang et al. was
conducted to assess the effectiveness and tolerability of five
different dosage forms containing the ivy extract EA 575 in over
1,000 school children (ages 6-12 years) with acute bronchitis
(67).The children’s symptoms and overall condition significantly
improved over the course of a seven-day therapy, and the dosage
forms were well-tolerated with high compliance (67). All five EA
575 dosage forms were found to provide an effective and safe
treatment for acute bronchitis in this group of children (67).

As mentioned above, the observational study published by
Stauss-Grabo et al. demonstrated positive efficacy and safety
children and adults taking film-coated tablets
containing ivy extract (cough tablets) for treating the common

results in

cold accompanied by coughing (51). However, results for

children could not be separated from the overall group that also
included adults (51).

3.4 Pelargonium sidoides L. (African
geranium) root extract (EPs® 7630)

A total of 20 reports were included showing evidence of EPs
7630 for the treatment of AURTIs and ALRTIs in children.
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Notably, three of the reports are included for both AURTI and
ALRTI indications (12, 31, 34).

A total of 11 reports are included as evidence of clinical efficacy
and tolerability of EPs 7630 in children with AURTI [acute
tonsillopharyngitis (ATP) or sore throat]: three double-blind,
placebo-controlled randomized trials (35, 39, 40); one systematic
review of two randomized trials in children with tonsillitis or
ARTIs
controlled randomized trials (12, 13, 33, 34); one prospective,

(31); four meta-analyses of double-blind, placebo-

open randomized pilot study (48); and two prospective, open-
label, non-controlled multicenter studies (49, 50). Notably, three
of the meta-analyses evaluated varying aspects of the same three
double-blind, placebo-controlled randomized controlled trials,
which were Timen et al., Bereznoy et al., and Bereznoy et al. (35,
39, 40) (Table 3). A fourth meta-analysis by Kamin et al. (33)
evaluated two double-blind, placebo-controlled, randomized
controlled trials reported by Bereznoy et al. (35, 40).

A total of 12 reports are included as evidence of clinical efficacy
and tolerability of EPs 7630 in children with ALRTI (acute
bronchitis): three double-blind, placebo-controlled randomized
trials (58-60); one open-label, active-controlled, randomized trial
(61); one Cochrane review and meta-analysis (57); five meta-
analyses and systematic reviews of various aspects of the same
three double-blind, placebo-controlled trials in pediatric acute
brocnhitis (12, 31, 34, 54, 55); and two prospective, open,
observational studies (70, 73) (Table 4).

3.4.1 Evidence in AURTIs

Three double-blinded, placebo-controlled randomized trials—
Bereznoy et al, Timen et al. and Bereznoy et al.—investigated
the administration of EPs 7630 to children suffering from ATP
(35, 39, 40). Bereznoy et al. reported that treatment with EPs
7630 reduced the severity of symptoms and shortened the
duration of illness by at least two days (35). Similarly, Timen
et al. and Bereznoy et al. provide evidence that EPs 7630 is
superior compared to placebo for the treatment of acute
tonsillopharyngitis in children and is well tolerated (39, 40).

The identified meta-analyses reported by Seifert et al. and
Anheyer et al. are described in Section 3.4.3 because results were
pooled for AURTIs and ALRTIs indications (12, 31). Two more
meta-analyses reported by Seifert et al. and Yao et al. included
the three above-mentioned double-blind, placebo-controlled trials
in children with ATP (13, 34). The analysis by Seifert et al.
showed that, compared with placebo, EPs 7630 reduced the
cumulative paracetamol dose by an average of 449 mg [95%
confidence interval (CI): 252, 646 mg; p <0.001] (13). A total of
19.1% (EPs 7630) and 71.5% (placebo) of children with ATP
were still unable to attend school at the end of the treatment.
According to the authors, the meta-analysis results demonstrate
that EPs 7630 reduces the use of antipyretic comedication and
accelerated recovery in children with ATP (13). Similarly, the
meta-analysis by Yao et al. showed that EPs 7630 significantly
decreased the TSS on day seven compared with the control
group with no heterogeneity (34). This meta-analysis pooled the
above mentioned three double-blind, placebo-controlled RCTs to
analyze the primary outcome measure change of tonsillitis
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TABLE 4 Summary of phytopharmaceutical reports and level of evidence for ALRTIs in children.

Level of
evidence

Pediatric Indication Treatments (dose)

patients, N

Author,
year

Key efficacy/safety results

Type of report Primary endpoint key

outcome measure
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published

Hedera helix L. leaf extracts

(age range,
years)

Kruttschnitt Prospective, non- 139; 30 children [<13 | Acute bronchitis Ivy leaf extract cough syrup n=28 | Change from baseline BSS to Comparable improvement in both groups for all 111
et al. 2020 (63) | interventional cohort study | years (n =20 children or acetylcysteine (ACC) score at Day 7 assessments except dyspnoea and number of cough
children); 14-17 years monotherapy; granules, syrup, or attacks, which showed a higher improvement in the
(n=10 children)] effervescent tablet) n =2 children ivy leaf extract group compared with ACC. Both
physicians and patients described the efficacy of ivy
leaf extract as comparable with ACC. Observations
of tolerability were comparable for both products.
Olszanecka- Observational study 5,162 (2-5 years) Productive cough Ivy leaf dry extract (Hedera helix L., | Severity of cough and satisfaction | During observation, the percentage of children I
Glinianowicz folium) (4-8:1)—8.25 mg/1 ml, of the child’s guardian with the | with intensive, very common night and affected
et al. 2020 (68) (extraction solvent: ethanol 30% m/ | treatment daily activities due to cough decreased
m) syrup administered twice a day significantly; 68.2% of children’s guardians were
very satisfied with the effect.
Schénknecht Open-label, non- 464 (2-12 years) Productive cough Ivy leaf extract 33 mg/4 ml for 7 Effectiveness and safety (assessed | Improvement in cough 93.3%; improvement in I
et al. 2017 (72) | interventional, non- days by BSS, temperature, and chest pain on coughing 84.7%, in wheezing 90.0%,
randomized study prescription of antibiotic in dyspnoea 88.7%, in auscultation changes in
therapy) 94.8%, decline or normalization of body
temperature in 96.0% of subjects. The non-
antibiotic treated group showed comparable
proportions.
Lang et al. 2015 | Non-interventional, 1,088 (6-12 years) Acute bronchitis All 5 dosage forms: cough syrup Doctor- and parent/patient- There was a reported significant improvement in I
(67) observational study (n=719) or cough drops (n=64), | assessed efficacy and tolerability | all findings and symptoms over the course of the
cough liquid (n =196), cough 7-day therapy. In addition, very good tolerability
effervescent tablets (n = 38), cough and high compliance were demonstrated. All 5
lozenges (n = 49)—containing the EA 575
ivy dry leaf extract EA 575 for 7
days
Schmidt et al. Two independent 257 (1 month to 13 | Acute bronchitis and Ivy leaf extract [drug:extract ratio | Clinical effects and tolerance as | The major symptoms, rhinitis, cough and viscous 111
2012 (69) observational studies years) cough 2.2-2.9:1, the extraction solvent was | well as safety using a 4-step mucus, were found to be only mildly expressed or
a mixture of 98 parts of ethanol 50% | verbal rating scale (0 = not absent in 93, 94.2 and 97.7% of cases. The global
(v/v) and two parts of propylene present, 1 =mild, 2 = moderate, | effect was rated as “good” or “very good” in 96.5% of
glycol] syrup or drops (1x2.5ml | 3 =severe) cases. Tolerability and compliance were found
syrup or 3 x5 drops 0-1 years; “good” to “very good” in 99% (syrup) and 100%
3 x 2.5 ml syrup or 3 x 16 drops 1-4 (drops) of patients on completion of the study Ivy
years; 4 x 2.5 ml syrup or 3 x 21 leaf extract in the form of syrup and cough drops
drops 4-10 years; 3 x 5 ml syrup or was confirmed as an effective and well-tolerated
3 x 31 drops 10-12 years) for 10 treatment of cough in children. No clinically
days relevant differences in improvement of the various
symptoms were observed based on the different
formulation (syrup vs. drops).
(Continued)
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TABLE 4 Continued

Author,
year
published

Type of report

Cwientzek et al.

Pediatric
patients, N
(age range,

years)

Indication

Treatments (dose)

Primary endpoint key
outcome measure

Key efficacy/safety results

Level of
evidence

Double-blind, active 590 (2-86 years) Acute bronchitis Ivy leaf extract, ivy leaves with an | Change from baseline BSS to BSS decreased gradually and to a similar extent from I
2011 (56) comparator RCT extraction solvent of 50% (v/v) Visit 3 day 1 to day 7 in both treatment groups. BSS
ethanol and propylene glycol (98:2), decreased by approximately 4.7-4.9 points until day
DER of the final spissum 7. The BSS subscales cough, sputum, rhales/rhonchi,
extract:2.2-2.9:1. vs. ivy leaf extract chest pain during coughing, and dyspnoea
drops (12 drops 3x day 2-4 years; improved to a similar extent in both treatment
16 drops 3x day 4-10 years; 24 groups. Overall, 2.7% of patients (per group and
drops 3x day >10 years) for 7 days overall) experienced an adverse event, all of which
were non-serious. Fewer patients <10 years had
adverse events than would have been expected from
their share of the study population (p =0.015).
Strauss-Grabo Observational study 310 (11-85 years) Common cold and cough | Ivy leaf dry extract; 2 x 25 mg Tolerability and safety rated by | Ivy leaf dry extract tablets were reported to have I
et al. 2011 (51) tablets twice daily for 7 days means of questionnaires good to very good tolerability by both the
practitioners (98.5%) and patients (96.4%), with
high acceptance and compliance (rated as “good”
in 98.8% of all cases).
Fazio et al. 2009 | Prospective uncontrolled 9,657 [children 0-14 | Bronchitis (acute or Hedera helix L. extract syrup Perception survey questions on | After 7 days of therapy, 95% of the patients I
(71) cohort, post-marketing years (n=5,181) and | chronic) [700 mg ivy leaves dry extract change of bronchitis symptoms | showed improvement or healing of their
surveillance study adolescents/adults (drug-extract ratio 5-7.5:1)/100 ml] | and tolerance symptoms. The safety of the therapy was very
15-98 years for 7 days: 0-5 years (2.5 ml 3x day, good, with an overall incidence of adverse events
(n=4,476)] 6-12 years (5 ml 3x day), >12 y and of 2.1% (mainly gastrointestinal disorders with
adults (5-7.5 ml 3x day); physicians 1.5%). Dried ivy leaf extract is effective and well
were free to change the dosage tolerated in patients with bronchitis.
Pelargonium sidoides L. root extract (EPs 7630)
Kamin et al. Open-label, active-controlled | 591 (1-5 years) Acute bronchitis EPs 7630 syrup (2.5 ml) (n=403) | Safety: frequency, severity, and | According to BSS-ped, >90% of the children I
2023 (61) RCT or equivalent solution (10 drops) nature of AEs; vital signs; experienced a symptom improvement or
(n=188) for 7 days laboratory values. Outcome remission. Further respiratory symptoms
measures for evaluating the decreased similarly in both groups. Over 80% of
health status: intensity of the children had completely recovered or showed
coughing, pulmonary rales, and | a major improvement at day 7. Parents were
dyspnea, measured by BSS-ped; | “very satisfied” or “satisfied” with the treatment
further symptoms of the in 86.1% of patients in the syrup and solution
respiratory infection; general groups combined.
health status according to the
IMOS; satisfaction with
treatment according to the
IMPSS.
Kardos et al. Meta-analysis (of 3 double- | For the 3 included Acute bronchitis EPs 7630 solution (1-6 years: Cough intensity Reduction in the intensity of cough by at least I
2022 (54) blind, placebo-controlled pediatric RCTs in 3 x 10 drops/day; >6-12 years: 50% of baseline values at day 7 [meta-analysis
RCTs in pediatric AB)® acute bronchitis, 3 x 20 drops/day; >12-18 years: rate/risk ratio (RR), EPs 7630/placebo: 1.86 [95%
N=719 (mean 8.7- 3 x 30 drops/day) or EPs 7630 CI: 1.34, 2.95], and 18.0% vs. 5.5% presented
12.9 years) tablets (3 x 20 mg/30 mg) vs. with complete remission of cough [RR: 2.91; 95%
placebo for 7 consecutive days CI: 1.26, 6.72].
(Continued)
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TABLE 4 Continued

Author,
year
published

Yao et al. 2022
(39)

Type of report

Meta-analysis of 7 RCTs in
AB (of which 3 double-blind,
placebo-controlled RCTs
were in children with AB)*

Pediatric
patients, N
(age range,

For the 3 included
pediatric RCTs in
acute bronchitis,

N =819 (mean age
ranged from
8.7+4.8-129+3.7
years)

Indication

Acute bronchitis

Treatments (dose)

EPs 7630 solution (1-6 years: 3 x 10
drops/day; >6-12 years: 3 x 20
drops/day; >12-18 years: 3 x 30
drops/day) vs. matched placebo or
EPs 7630 tablets (3 x 20 mg/30 mg)
va placebo for 7 consecutive days

Primary endpoint key
outcome measure

Change of BSS on day 7

Key efficacy/safety results

See outcomes for Kamin et al., 2010a, 2010b and
Kamin et al., 2012 (58-60). EPs 7630 significantly
decreased the BSS on day 7 compared with the
control group [I* = 83.2%; WMD = —2.11;95% CL
—2.65, —1.58; p < 0.001]. Subgroup analysis was
performed based on age (adults or children and
adolescents). In each subgroup, results showed that
the flavonoids group significantly decreased the
BSS on day 7 vs. the control group [I2 =0%,
WMD = -2.66; 95% CI: —2.99, —2.33; p <0.001;
and I* =79.9%, WMD = —1.58; 95% CIL: —2.2,
—0.95; p < 0.001; respectively)

Level of
evidence

Seifert et al. 2019
(12)

Meta-analysis of 6, double-
blind, placebo-controlled
RCTs (3 double-blind,
placebo-controlled trials in
AB and 3 in ATP)*

For the 3 included
pediatric RCTs in
acute bronchitis,

N =178 (6-10 years)

ATP (n =345) or acute
bronchitis (n=178)

EPs 7630 solution: 1-6 years:

3 x 10 drops/day; >6-12 years:
3 x 20 drops/day; >12-18 years:
3 x 30 drops/day) vs. matched
placebo or EPs 7630 tablets

(3 x 20 mg/30 mg) vs. placebo
n =258 for 6/7 days

Cumulative paracetamol
administration; inability to attend
school at day 6/7

See outcomes for Kamin et al. and Kamin et al.
(58-60). Compared to placebo, EPs 7630 reduced
the cumulative dose of paracetamol in 5 out of the
6 trials, by an average of 244 mg [Hedges’ g;
—0.28; 95% CI: —0.53, —0.02; p < 0.03]. At
treatment end, 30.2% (EPs 7630) and 74.4%
(placebo) of the children were still unable to
attend school [risk ratio: 0.43; 95% CI: 0.29; 0.65;
p<0.001). EPs 7630 reduces the severity and
duration of disease-associated symptoms in
children with non-streptococcal ATP and AB.
Children treated with EPs 7630 required less
paracetamol co-medication and were able to
return to school earlier. EPs 7630 ameliorated the
unpleasant effects of the febrile response, achieved
symptomatic improvement and accelerated the
restoration of normal functioning without
potentially counterproductive antipyresis, also
reducing patient risk by avoiding the potentially
harmful side effects of paracetamol.

(Continued)
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TABLE 4 Continued

Author,
year
published

Type of report

Anheyer et al.
2018 (31)

Systematic review and meta-
analysis of 5 RCTs in
pediatrics (5 studies in the
meta-analysis investigated the
effectiveness of Pelargonium
sidoides L.; 1 trial in
tonsillitis, 1 trial in ARTT plus
3 trials in AB)*

Pediatric
patients, N
(age range,

For the 3 included
pediatric RCTs in
acute bronchitis,

N =819 (1-18 years)

Indication

Acute bronchitis

(3 studies)] and RTI with

an existing chronic

disease (1 study) [URTI:

tonsillitis (1 study)]

Treatments (dose)

EPs 7630 solution (1-6 years: 3 x 10
drops/day; >6-12 years:

3 x 20 drops/day; >12-18 years:

3 x 30 drops/day) vs. matched
placebo or EPs 7630 tablets

(3 x 20 mg/30 mg) for 7 consecutive
days

Primary endpoint key

outcome measure

Total score of BSS rated by
investigator; response rates

Key efficacy/safety results

Meta-analysis of 5 included studies revealed
evidence for efficacy of EPs 7630 in treating
URTI and LRTIs symptoms [RR =2.56; 95% CI:
1.54-4.26; P < 0.01; heterogeneity: I> = 38%;
12:9.63; P=0.14; NNT: 8; 95% CI: 5-20)
compared to placebo. Meta-analysis of four
studies investigated the safety/tolerability of EPS
7630. Compared to placebo, no differences
between the groups with regard to reported
adverse events were observed [RR = 1.06; 95% CI:
0.42, 2.66; p = 0.9; heterogeneity: I* = 72%;
2%=10.64; p=0.01]. Moderate evidence for the
efficacy and safety in the treatment of respiratory
tract infections in children was reported.

Level of
evidence

Matthys et al.
2016 (55)

Systematic review and meta-
analysis of 8 double-blind,
placebo-controlled RCTs

(3 of which were trials in
pediatric AB)*

For the 3 RCTs in
pediatric acute
bronchitis, N=819
(1-18 years)

Acute bronchitis

EPs 7630 solution (1-6 years: 3 x 10
drops/day; >6-12 years:

3 x 20 drops/day; >12-18 years:

3 x 30 drops/day) vs. matched
placebo or EPs 7630 tablets

(3 x 20 mg/30 mg) for 7 consecutive
days

Total score BSS change during
study period

See outcomes for Kamin et al. and Kamin et al.
(58-60). Significant differences favoring EPs
7630 were observed for complete symptom
recovery at day 7. The recovery rate under EPs
7630 exceeded that in the placebo group by more
than factor 4 in children and adolescents. EPs
7630 was significantly superior to placebo in all
investigated age subsets for symptom recovery
from coughing [point estimate and 95% CI: 1-5
y=4.5 (1.0; 19.9) and 6-18 y=3.8 (1.3; 11.4)]
and sputum production [point estimate and 95%
CI: 6-18 y = 1.6 (1.3; 1.9)] showed a shorter time
until the onset of a meaningful treatment effect
and was associated with a shorter disease-related
period off work, school, or kindergarten [point
estimate and 95% CI: 1-5 y=4.2 (1.2; 14.4) and
6-18 y =2.4 (1.2; 4.9)]. Children and adolescents
used less paracetamol when treated with EPs
7630, with significant differences vs. placebo in
the subset under 6 years of age [point estimate
and 95% CI: 1-5 years —0.6 )—1.1; —0.02) and 6-
18 years —0.3 (—0.6; 0.1)].

(Continued)
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TABLE 4 Continued

Author,
year
published

Type of report

Timmer et al.

Pediatric
patients, N
(age range,

years)

Indication

Treatments (dose)

Primary endpoint key
outcome measure

Key efficacy/safety results

Level of
evidence

Cochrane review and meta- | For the 3 RCTs in Acute bronchitis EPs 7630 solution (n=214) (1-6 Failure to recover by day seven | See outcomes for Kamin et al. (58-60). Subgroup 1
2013 (57) analysis of 3 double-blind pediatric acute years: 3 x 10 drops/day; >6-12 (complete resolution of all analyses showed some efficacy for the liquid
RCTs in AB in children® bronchitis, N =819 years: 3 x 20 drops/day; >12-18 symptoms) preparation (complete resolution of all
(1-18 years) years: 3 x 30 drops/day) vs. matched symptoms, RR 0.82 [95% CI: 0.77, 0.88]; cough
placebo (1 =206) or EPs 7630 RR 0.82 [95% CI: 0.76, 0.88] [Kamin et al. (60)
tablets (n=298) (3 x 20 mg/30 mg) Kamin et al. (58)], but not for the tablet
or placebo (n=101) for 7 preparation [complete resolution of all
consecutive days symptoms, RR 0.96 (95% CI: 0.89, 1.03); cough
RR 0.96 (95% CI: 0.86, 1.07); sputum RR 0.87
(95% CI: 0.71, 1.06) Kamin et al. (59)]
Kamin et al. Double-blind, placebo- 220 (1-18 years) Acute bronchitis EPs 7630 solution n =111 (1-6 Decrease of BSS from baseline Decrease in the BSS total score was significantly I
2012 (58) controlled RCT years: 3 x 10 drops/day; >6-12 (day 0) to day 7 higher for children in the EPs 7630 group
years: 3 x 20 drops/day; >12-18 compared to placebo (change day 0-day 7:
years: 3 x 30 drops/day) vs. placebo 4.4+ 1.6 vs. 2.9 * 1.4 points, respectively;
n =109 for 7 consecutive days p <0.0001.
Kamin et al. Double-blind, placebo- 399 (6-18 years) Acute bronchitis EPs 7630 film-coated tablets (1-6 | Decrease of BSS from baseline The decrease in the BSS total score was more 1
2010 (59) controlled, multicentre RCT years n = 100: 3 x 10 mg/day; > 6-12 | (day 0) to day 7 pronounced in the EPs 7630 groups than in the
y n=99: 3 x 20 mg/day; >12-18 y placebo group [placebo: 3.3 +2.6 points, EPs
n=99: 3 x 30 mg/day) or placebo 7630 (30 mg): 3.6 + 2.4 points, EPs 7630 (60 mg):
n=101 daily 4.4 + 2.4 points, EPs 7630 (90 mg): 5.0 + 1.9]. EPs
7630 60 mg and 90 mg groups showed statistical
significance: p = 0.0004 and p <0.0001,
respectively).
Kamin et al. Double-blind, placebo- 200 (1-18 years) Acute bronchitis EPs 7630 solution n =103 (1-6 Decrease of BSS from baseline The mean BSS score improved significantly in 1
2010 (60) controlled, multicentre RCT years: 3 x 10 drops/day; >6-12 (day 0) to day 7 the EPs 7630 compared with placebo group
years: 3 x 20 drops/day; >12-18 (3.4+1.8 vs. 1.2 £ 1.8 points, respectively;
years: 3 x 30 drops/day) or placebo p <0.0001).
(n=97) for 7 consecutive days
Matthys et al. Prospective, open- 2,099 (0-93 years); Acute bronchitis EPs 7630 solution (<6 years: Change of BSS from baseline to | In the subgroup for children aged 3-18 years, the I
2007 (73) observational, multicenter children n =498 3 x 10 drops/day; >6-12 years: last observation mean BSS decreased from 6.3 +2.8-0.9 + 1.8 at
observational study 3 x 20 drops/day; >12 years: the last follow-up, and from 5.2 £2.5-1.2 + 2.1 in
3 x 30 drops/day) for 14 consecutive infants aged <3 years at the last follow-up. EPs
days 7630 was effective and well tolerated in children
and infants.
Haidvogl and Prospective, open- 742 (0-12 years) Acute bronchitis o EPs 7630 solution (<2 years: 3 x5 | Change in BSS score Overall BSS score decreased from 6.0 + 3.0 points I
Heger 2007 (70) | observational study chronic bronchitis drops/day; 2-6 years: 3 x 10 drops/ at baseline to 2.7 + 2.5 points after 7 days) and
exacerbations day; >6 years: 3 x 20 drops/day) for 1.4 (2.1 points after 14 days). Adverse events
14 days were minor and transitory. EPs 7630-solution
was shown to be a safe and an effective treatment
option for acute bronchitis or acute
exacerbations of chronic bronchitis in children.
(Continued)
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TABLE 4 Continued

Author,
year
published

Pediatric Indication
patients, N

(age range,

Type of report

Phytomedicine combinations

Treatments (dose)

Primary endpoint key
outcome measure

Key efficacy/safety results

Level of
evidence

Eucalyptus oil combination:

URTI and nocturnal
cough

Paul et al. 2010 | Partially double-blind,
(38) placebo-controlled RCT

138 (2-11 years)

Ointment with a combination of
camphor, menthol, and eucalyptus
oil (5ml 2-5 years and 10 ml 6-11
years) vs. petrolatum ointment and
no treatment for one single night;
total study duration was two
consecutive nights

Parent-reported outcome surveys
of symptom relief

The ointment with camphor, menthol and
eucalyptus oil was superior over petrolatum rub
ointment for cough severity, child and parent
sleep difficulty, and combined symptom score
but not for rhinorrhea. The ointment with
camphor, menthol and eucalyptus oil was not
better than “no Treatment” for any outcome. In
the with camphor, menthol and eucalyptus oil
ointment group, 46% reported at least one
adverse event vs. 0% in the petrolatum ointment
and “no Treatment” groups; major events in the
with camphor, menthol and eucalyptus oil
ointment group were burning sensation of the
skin and eyes.

I

Echinacea extract combination [from an extract of purple coneflower aerial parts and

root extract, propolis and vitamin CJ:

Cohen et al.
2004 (41)

Double-blind, placebo- 328 (1-5 years) Acute RTIs
controlled, multicentre RCT

A preparation containing an extract
of 50 mg/ml of echinacea (upper
plant parts of E. purpurea and roots
of E. angustifolia), 50 mg/ml of
propolis, and 10 mg/ml of vitamin
C for 12 weeks vs. placebo. Dosage
was 2x daily: 5.0 ml for 1-3 years
and 7.5 ml for 4-5 years. If an
episode of acute illness occurred
during the study, the dosage was
increased to 5.0 ml and 7.5 ml,
respectively, 4x daily during the
episode only.

Efficacy evaluation: total no.
episodes, total no. of illness days,
% children with >1 episodes, no.
episodes per child, days of illness
per child and duration of
individual episodes.

The number of children who experienced 1 or
more respiratory tract illness episodes during the
12 weeks of the study, the total number of
episodes, and the mean number of episodes per
child were significantly lower in the E.purpurea
group than the placebo group (by 43%, 55%, and
50%, respectively). The total number of illness
days and duration of individual episodes were
also significantly lower in the echinacea extract
group compared to placebo. Similar findings
were noted when the children 3 y and younger
and those older than 3 y were analyzed separately
(data not shown).

1I

2 herb preparation [fixed combination prepared from thyme herb extract and primrose root extract]:

Ludwig et al. Acute bronchitis

2016 (64)

Prospective cohort study 16 (1-12 years)

2-herb fixed combination of thyme
herb fluid extract and primrose root
fluid extract (2.5 ml 6x day 1-4
years; 7.5 ml 6xday 5-12 years) for
7-9 days

Determination of blood ethanol
concentration after oral
application of the study
medication; efficacy was assessed
as Change in BSS (secondary
outcome measure). Safety and
tolerability were assessed by the
investigator/patients on a global
scale.

All patients exhibited a blood ethanol level below
the EMA threshold of 0.125%; BSS decreased
from 6.6 +1.0-0.9 + 1.6 points. Global efficacy
was assessed as “very good” and “good” in 60%
(investigator) and 80% (patients) of cases. Global
tolerability was rated as “very good” and “good”
in more than 90% of cases.
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TABLE 4 Continued

Level of
evidence

Author, Pediatric Indication Treatments (dose)

Key efficacy/safety results

Type of report Primary endpoint key

outcome measure

soljeIPad Ul SI91U0I

44

640" UISIaUOY

year
published

patients, N
(age range,

2 herb preparation [prepared from thyme herb extract and ivy leaf extract]:
Safina 2014 (66) | Prospective, open-label, 54 (1-6 years) ARTI and dry cough 2-herb preparation (of thyme herb | Efficacy and safety measured and | An observed faster improvement of objective I
parallel-group RCT liquid extract and ivy leaf liquid reported outcomes symptoms in the herbal combination group with
extract) syrup add-on therapy significant differences (p < 0.05) at visit 2 (3-4
(n=28) vs. standard therapy only days after onset of therapy) as compared to the
(control group) control group, exemplified by the number of
coughing fits per day 12.1 vs. 18.3 or the rate of
patients with productive cough 89% vs. 46%. The
effects on these parameters were reported as
excellent tolerability favoring the use of the
combination as add-on therapy in the pediatric
population.
Marzian et al. Prospective, uncontrolled 1,234 (0-17 years; <2 | Acute bronchitis and 2-herb preparation (of thyme herb | Change from baseline in clinical | The mean BSS score decreased from 8.8 to 4.8 I
2007 (65) cohort study years (n=12), 2-5 productive cough liquid extract and ivy leaf liquid symptoms based on BSS after 4 | after 4 days of the two herb preparation
years (n=372), 6-11 extract) syrup; (2-5 years 3 x 3.2 ml; | and 10 days of treatment. treatment and 1.8 after approx. 10 days of
years (n=438) and 6-11 years 3 x 4.3 ml; 12-17 years treatment. The frequency of coughing fits
12-17 years (n = 412)] 3x5.4 ml) per day. decreased by 81.3% after 10 days. As assessed by
the observing physicians, the tolerability of the
two herb preparation was very good or good in
96.5% of patients.
3-herb preparation [from a mixture of ivy leaf dry extract, marshmallow root and hedge mustard seeds]:
Khan et al. 2019 | Case-control phase 2 study | 60 (10-60) Acute cough, common | 3-herb preparation (from a mixture | The safety and effectiveness using | At 95% CI, p-value was p <0.005 for cough 111
(53) cold of Ivy leaf dry extract, marshmallow | the Leicester cough questionnaire | variables, including cough bouts, sputum
root and hedge mustard seeds) (LCQ) assess cough-related QOL | viscosity, chest congestion, sore throat and
chewable tablets for 15 days (n =30 | questions (quality of life). shortness of breath. The LCQ cough scale score
test group) vs. control group was higher in the test group as compared to
(n=30) control group. The test group also showed good
tolerability in terms of palatability.
Ali et al. 2017 Single-blind, placebo- 220 (3->15 years) Common cold, acute and | 3 herb preparation (from the dry | The severity of cough and The 3 herb preparation syrup was very effective I
(62) controlled RCT chronic productive and | extract of Ivy leaf, marshmallow common cold symptoms in the treatment of cough and common cold
non-productive cough, | root and hedge mustard seeds) evaluated using a questionnaire | symptoms. In the 3 herb preparation group, 49%
[acute URTIs: fever, syrup (n = 110) or placebo (1 =110) | before and after treatment of patients had complete improvement, 22%
post-nasal drip, body moderate improvement, 16% mild improvement
ache, sore throat, and 13% no improvement in symptoms. In the
wheezing] placebo group, 13% of patients had complete
improvement, 20% had moderate improvement,
28% had mild improvement, and 39% had no
improvement in symptoms.

AB, acute bronchitis; ACC, acetylcysteine; AE, adverse event; ATP, acute tonsillopharyngitis; BSS: bronchitis-specific symptoms/score; EMA, European Medicines Agency; IMOS, Integrative Medicine Outcomes Scale; IMPSS, Integrative Medicine Patient Satisfaction
Scale; LRTT, lower respiratory tract infection; NNT, numbers needed to treat; RCT, randomized controlled trial; RTI, respiratory tract infection; 5 herb combination, Primula veris L. (primrose) flowers Gentiana lutea L. (gentian) root Verbena officinalis folium (verbena)
leaves Sambucus nigra L. (elder) flowers Rumex acetosa L. (common sorrel) herb; SR, systematic review; URTI, upper respiratory tract infection; VAS, visual analog scale; WMD, weighted mean difference; y, years.

“Include the same 3 RCTs (Kamin et al.) (58-60).

*Includes the same 3 RCTs (Kamin et al.) and 2 cohort studies (Marzian et al. and Fazio et al.) (58-60, 65, 71).

“Includes one observational study (Marzian et al.) (65).
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severity score (TSS) on day seven compared to baseline in patients
with acute non-streptococcal tonsillopharyngitis. In the EPs 7630
group, the TSS was significantly decreased on day seven
compared with the control group (p<0.001). In addition, the
complete improvement rate of symptoms, including fever,
headache, difficulty in swallowing, sore throat, salivation, and
pharyngeal erythema was significantly increased in the EPs 7630
group vs. the control group on day four (p<0.001 for all).
Pooled results of these three RCTs (35, 39, 40) with 345 children
also showed that the incidence of adverse events did not differ
between EPs 7630 and placebo groups (34).

A meta-analysis by Kamin et al. (33), which included the two
double-blind, placebo-controlled randomized trials by Bereznoy
et al. (35) and Bereznoy et al. (40), reported significantly
pronounced improvement of the symptom “sore throat” after
four days compared to placebo treatment, and a significant
advantage of EPs 7630 compared to placebo for patients with
complete remission of the symptom “sore throat” by day four.
Therapy response rates under EPs 7630 by day four were
reported to be significantly higher than those achieved under
placebo. These results show that EPs 7630 effectively reduces the
severity and time to remission of the symptom “sore throat” in
children with acute non-streptococcal tonsillopharyngitis.

In a prospective, open, single-center randomized pilot study by
Blochin and Heger (48), the efficacy and tolerability of EPs 7630
was compared to symptomatic treatment in children with acute
tonsillitis. Results showed that EPs 7630 improved symptoms
more rapidly, was better tolerated by the children, and was
therefore concluded by the authors to be a superior choice for
treating acute tonsillitis (48).

In a prospective, open-label study reported by Schapowal and
Heger (49), EPs 7630 effectively relieved or improved symptoms
of acute sinusitis in adults and children. Notably, a separate
effectiveness analysis in children was not conducted. However, a
subgroup analysis of a self- assessed health compliant
questionnaire (HCQ-5) was analyzed for 30 children; the HCQ-5
score decreased from an initial 14.2 points to 6.8 points after 28
days (49).

A second prospective open-label study reported by Bereznoy
et al. in over 1,000 patients (adults and children) with acute
tonsillitis or chronic recurrent tonsillitis showed remission and/or
improvements in symptoms for patients treated with EPs 7630,
which was also well tolerated. The overall responder rate by day
seven was 88.2% (50). However, results for children could not be
separated from the overall group that also included adults.

3.4.2 Evidence in ALRTIs

In three double-blind, placebo-controlled randomized trials
[Kamin et al. (59), Kamin et al. (60) and Kamin et al. (58)], it
was demonstrated that EPs 7630 treatment for seven days
decreased the bronchitis symptom score in children with acute
bronchitis as compared to baseline and to a significantly greater
extent compared to placebo. Results from a recent open-label,
active-controlled randomized trial conducted by Kamin et al.
(61) in children under six years are also in line with the efficacy
and safety/tolerability results reported in the three previously
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mentioned double-blind, randomized trials. In addition, the
open-label study reported that the majority of parents (86.1%)
were “very satisfied” or “satisfied” with the EPs 7630 treatment of
their child (61).

A Cochrane review and meta-analysis by Timmer et al. (57)
analyzed, among others, the above three double-blind, placebo-
controlled trials [i.e., Kamin et al. (58-60)] and found that EPs
7630 may effectively relieve acute bronchitis symptoms in
children. The authors of the meta-analysis reported, however,
that the narrow spectrum of included studies could compromise
the representativeness of the evidence (57).

A meta-analysis by Yao et al. (34) pooled seven RCTs
investigating the efficacy and safety/tolerability of EPs 7630,
which included a subgroup analysis of children and adolescents
three double-blinded, placebo-
controlled randomized trials in children with acute bronchitis
[i.e., Kamin et al. (58-60)]. Overall, the authors concluded that
EPs 7630 may effectively relieve symptoms of acute bronchitis in

in the already mentioned

children (and adults). The overall quality of the evidence was
considered low for primary outcomes in acute bronchitis in
children and adults. Still, it is not possible to extract the data on
children only.

A meta-analysis by Kardos et al. (54) pooled data from the
same three double-blind, placebo-controlled randomized trials in
pediatric acute bronchitis [i.e., Kamin et al. (59), Kamin et al.
(60) and Kamin et al. (58)]. A decrease in cough intensity was
observed by at least 50% of children with EPs 7630 vs. placebo,
as well as complete remission in cough for 18.0% of children in
the EPs 7630 group compared to 5.5% in the placebo group.

In a meta-analysis by Matthys et al. (55) evaluating the change
of BSS total score between baseline and treatment day seven in
patients with acute bronchitis, five randomized trials were
pooled, including the same three double-blind, placebo-controlled
randomized trials in pediatric acute bronchitis [i.e., Kamin et al.
(59), Kamin et al. (60) and Kamin et al. (58)]. The authors
concluded that EPs 7630 is an efficacious, safe, and well-tolerated
RTIs,
bronchitis, in children, adolescents, and adults (55). A separate

phytomedicine in managing acute including acute
analysis in children only was not conducted.

In two prospective, open-observational studies [Matthys et al.
(73) and Haidvogl and Heger (70)], EPs 7630 was also shown to
be a safe and effective treatment option for acute bronchitis in

children and infants.

3.4.3 Pooled evidence in AURTIs and ALRTIs
Results for AURTIs and ALRTIs are pooled in two meta-
analyses reported by Seifert et al. (12) and Anheyer et al. (31).
The meta-analysis reported by Seifert et al. evaluated average
cumulative paracetamol use and the number of children unable
to go to school at day six (acute tonsillopharyngitis) or day seven
(acute bronchitis) after start of EPs 7630 treatment compared to
placebo in 523 children aged six to ten years (12). Compared
with placebo, EPs 7630 reduced the cumulative paracetamol dose
significantly by an average of 244 mg (p <0.03) (12). A total of
30.2% (EPs 7630 group) and 74.4% (placebo group) of children
with acute tonsillopharyngitis or acute bronchitis were still
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unable to attend school at the end of the treatment, corresponding
to a meta-analysis risk ratio of 0.43 (p <0.001) favoring EPs 7630.
(p<0.001) (12). The systematic review and meta-analysis by
Anheyer et al. (31) reported separate analyses showing evidence
of EPs 7630 compared to placebo in treating ARTI symptoms for
efficacy, based on five pooled placebo-controlled RCTs (35,
58-60, 74) and for tolerability/safety, based on four pooled
placebo-controlled RCTs (35, 58-60). The authors reported that
EPs 7630 showed moderate evidence of efficacy and safety in
treating AURTIs and ALRTIs (tonsillitis, acute bronchitis, ARTIs
with hypogammaglobulinemia) in children
concluded that EPs 7630 could thus be considered an adjunctive
therapy option for RTIs in children.

transient and

3.5 Pineapple fruit and stem extract

3.5.1 Evidence in AURTIs

One report is included as evidence of pineapple fruit and stem
extract for the treatment of AURTIs, namely rhinosinusitis, in
children: The meta-analysis of two double-blind, randomized
trials in children, adolescents, and adults (9 years-74 years)
showed small but statistically significant intergroup differences
that favored pineapple fruit and stem extract vs. standard
treatment (antibiotics, antihistamines or analgesics) for nasal
mucosal inflammation, nasal discomfort, breathing difficulty, and
overall rating, but not for nasal discharge (32). However, results
for children could not be separated from the overall group that
also included adults.

3.5.2 Evidence in ALRTIs

No reports could be evaluated for evidence of the efficacy and
tolerability of pineapple fruit and stem extract for treating children
with AURTIs.

3.6 Various fixed combination herbal
preparations—evidence in AURTIs and
ALRTIs

3.6.1 Combined preparations with eucalyptus oil

Two studies evaluated the effectiveness and tolerability of
combination products containing eucalyptus oil for symptoms of
AURTIs such as acute rhinosinusitis [one observational study
(52)] or nocturnal cough [one partially double-blind placebo-
controlled trial (38)].

In an observational study by Karpova et al. (52), the duration of
nasal vasoconstrictor use as a symptomatic therapy was reduced in
children taking a preparation containing eucalyptus oil, among
other ingredients [monoterpenes (orange oil)/d-limonene (lemon
oil)/1,8-cineole (eucalyptus oil)/alpha-pinene (myrtle oil)] by 2.2
days vs. 3.6 days in the children from the control group.

An ointment containing camphor, menthol, and eucalyptus oil
was compared with petroleum ointment and no treatment in a
double-blind, randomized trial in 138 children with nocturnal
cough (38). Parents rated the camphor, menthol, and eucalyptus
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oil ointment (applied on one evening only) as more favorable
than petroleum ointment and no treatment for symptomatic
relief of their child’s nocturnal cough, congestion, and sleep
difficulty caused by URTIs (38). Petroleum ointment alone was
marginally better for no cough frequency treatment but not
better for cough severity than no treatment (38). Although
irritant adverse effects were more common among participants
treated with the eucalyptus oil combination, child and parent
sleep was reported to be improved overall compared with
petroleum and no treatment (38). Notably, the study lasted for
only two consecutive days with one single application of the
camphor, menthol, and eucalyptus oil ointment for symptoms of
RTIs in children.

3.6.1.1 Echinacea extract combination [from an extract
echinacea (aerial parts of Echinacea purpurea L. and roots
Echinacea angustifolia), propolis and vitamin C]

In a randomized, double-blind, placebo-controlled study, Cohen
et al. evaluated a herbal preparation containing echinacea extract,
propolis and vitamin C (10 mg/ml) in order to assess its
effectiveness in preventing RTIs in children from 1 to 5 years (of
age) (41). Children receiving the combination experienced a 55%
reduction in the number of illness episodes and a 62% reduction
in the number of days with fever, as well as an overall decrease
in the total number of days with symptomatic illness (41).

3.6.1.2 Two-herb preparation [from a mixture of
Echinacea purpurea L. (purple coneflower) aerial herb
parts and root extract and Salvia officinalis L. (sage)
leaves]

A double-blind, double-dummy controlled trial reported by
Schapowal et al. (37) found that a spray of a two herb
preparation containing an aerial herb and root extract from
purple coneflower and the leaves from sage herb was at least as
effective as over-the-counter chlorhexidine/lidocaine spray for
sore throat in children (Table 3).

3.6.1.3 Two-herb preparation [from a fixed combination of
Thymus vulgaris L. (thyme) herb extract and Primula veris
L./Primulus elatior L. (primrose) root extract]

One observational study by Ludwig et al. (64) documented the
effectiveness of the fixed combination of a thyme herb extract
and primrose root extract for treating acute bronchitis in
children. The study reported that blood ethanol concentrations
after oral administration of the ethanol-containing preparation in
children from 1 to 12 years of age remain considerably below the
EMA safety threshold (64).

3.6.1.4 Two-herb preparation [from a mixture of Thymus
vulgaris L. (thyme) herb liquid extract and Hedera helix L.
(ivy) leaf liquid extract]

In an open-label, prospective, randomized, parallel-group study, a
two-herb preparation with thyme herb extract and ivy leaf
extract was investigated as an add-on therapy to standard
medication in children with recurrent acute viral respiratory tract
infections (66). The study found that during one week of
treatment, the group receiving the two-herb preparation showed
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a faster improvement in objective symptoms compared to the
control group with standard medication alone. There were
significant differences in coughing fits per day and the rate of
patients with productive cough, with the two-herb preparation
group showing better outcomes (66). The two-herb preparation
was well-tolerated, and based on the study’s findings, it suggests
that this preparation could be considered an effective add-on
therapy for children with recurrent respiratory tract infections
accompanied by dry cough (66).

A prospective, uncontrolled cohort study by Marzian et al.
evaluated a two-herb preparation of thyme herb liquid extract
and ivy leaf liquid extract for treating acute bronchitis and
productive cough in 1,234 children (65). The study reported
decreased clinical symptoms with the two-herb preparation,
including cough from baseline and good tolerability in 96.5% of
pediatric subjects (65).

3.6.2 Three-herb preparation [from a mixture of
althea officinalis L. [marshmallow] root,
Sisymbrium irio L. [hedge mustard] seeds and
Hedera helix L. [ivy] leaf dry extract]

The safety and efficacy of a three-herb preparation (chewable
tablets) were evaluated for the treatment of ARTIs, including the
common cold and cough, compared to control tablets (53). After
15 days of treatment, the effectiveness of the chewable tablets
was assessed using a clinical trial questionnaire and a validated
quality of life questionnaire. The results showed significant
improvements in cough variables such as cough bouts, sputum
viscosity, chest congestion, sore throat, and shortness of breath
(53). The test group also had a higher cough scale score on the
LCQ and was well-tolerated in terms of palatability. No side
effects were reported, and the recipients of the three-herb
preparation showed good compliance with the medication
compared to the control group (53).

A single-blind, placebo-controlled randomized study by Khan
et al. (43) reported that cough granules containing a mixture of
marshmallow root, hedge mustard seed and ivy leaf powdered
extract was effective in relieving AURTI symptoms in children
(i.e., sneezing, stuffy nose, sore throat/chest discomfort, fatigue/
weakness, post nasal drip) (43). This study also evaluated the
of this in children with ALRTI
symptoms, including chronic cough (Table 3).

effectiveness preparation

A single-blind, randomized trial by Ali et al. evaluated syrup
containing powdered extract of ivy leaf dry extract, marshmallow
root and mustard seeds, and reported the three-herb preparation
to be effective compared to placebo at reducing cough and
common cold symptoms in children (62).

3.6.3 Five-herb extract (prepared from extracts of
Primula veris L. [primrose] flowers/Gentiana lutea
L. [gentian] root/Verbena officinalis folium
[verbena] leaves/Sambucus nigra L. [elder]
flowers/Rumex acetosa L. [common sorrel] herb)
For AURTTs, three open-label prospective randomized studies
evaluated the efficacy of a five-herb extract preparation (extracts
of primrose flowers, gentian root, verbena leaves, elder flowers
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and common sorrel herb) for treating acute rhinosinusitis
symptoms in children (44, 45, 47).

The open-label, prospective study published by Sen’kevich et al.
compared the five-herb extract preparation (oral drops) with
topical decongestants and topical decongestants plus antibiotics
in 107 children with ARTIs, including acute rhinosinusitis
symptoms (44). The study found that after a 14-day treatment
period with the five-herb extract preparation, there was a notable
decrease in nasal congestion, a reduction in nasal discharge, and
a decrease in the quantity of blocked nasal passages (44).
five-herb
mucositis, which contributed to faster restoration of the drainage

Moreover, the extract combination eliminated

and ventilation function of the auditory tube, restored
mucociliary clearance, improved the condition and well-being of
children, improved the effectiveness of therapy and shortened the
treatment time (44). A second open-label prospective study by
Popovych et al. also reported positive effects with a five-herb
extract syrup preparation, including a clinically significant,
adequate reduction in the severity of rhinorrhea, nasal congestion
and post-nasal drip, as well as a reduction in the prescription of
antibiotics in children with acute rhinosinusitis (47). A third
study investigated the efficacy and tolerability of a five-herb
extract preparation (extract BNO 1012 syrup) in another open-
label, prospective, interventional randomized study (45). The
authors concluded that extract BNO 1012, in addition to
standard symptomatic treatment of acute rhinosinusitis, provides
a clinically significant, adequate reduction in the severity of
rhinorrhea, nasal congestion and post-nasal drip and also leads
to a reduction in the need for antibiotic use in children with

acute rhinosinusitis (45) (Table 3).

3.6.4 Seven-herb extract (prepared from a mixture
of Equisetum arvense L. [horsetail] herb/Achillea
millefolium L. [yarrow] herb/Althaea officinalis L.
[marshmallow] root/Juglans regia L. [walnut]
leaves Taraxacum officinale FH Wigg. [dandelion]
plant greens Matricaria recutita L. [chamomilel/
Quercus robur L. and Quercus pubescens Willd
[oak bark])

The safety and tolerability of a seven-herb preparation (extract
BNO 1030 solution containing a mixture of marshmallow root,
chamomile flowers, horsetail herb, walnut leaves, yarrow herb,
oak bark, and dandelion herb)
symptomatic therapy was

plus standard antipyretic
evaluated in one open-label,
randomized trial vs. standard therapy in 238 children with acute
non-bacterial tonsillitis (46). The authors reported that the
extract preparation of the seven-herb mixture plus standard
symptomatic therapy alleviated local and general symptoms
starting from day two of the disease compared with standard
therapy alone. Moreover, adding the seven-herb mixed extract to
standard antipyretic therapy enabled a withdrawal of antipyretics
from day four (46) (Table 3).

No reports could be evaluated for evidence of efficacy and
tolerability of the seven-herb extract preparation for the
treatment of children with ALRTISs.
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4 Discussion

Overall, nine of the 45 reports included were double-blind,
placebo-controlled trials. Of these, six RCTs investigated the
treatment of ARTIs with EPs 7630 in children. EPs 7630 was the
only phytopharmaceutical with sufficient evidence to make a
strong recommendation for the treatment of ARTIs in children
(level of evidence/grade of recommendation: IA). One double-
blind, placebo-controlled trial indicated that an Echinacea extract
preparation was not effective in pediatric AURTIs. However, in
contrast, one double-blind, placebo-controlled randomized study
suggested the possible efficacy of an Echinacea extract
combination (from an extract of purple coneflower aerial parts
and root extract, propolis and vitamin C) in ARTIs (level of
evidence/grade of recommendation: IIC). Weak evidence from
one partially double-blind, placebo-controlled trial suggested that
a camphor, menthol and eucalyptus oil ointment may help
relieve sleep disturbances and reduce symptoms in children with
RTIs (level of evidence/grade of recommendation: IIC). In
addition to the nine double-blind, placebo-controlled trials, one
double-blind,

possible efficacy and safety of ivy leaf dry extract in ALRTIs

active-controlled randomized study suggests
(level of evidence/grade of recommendation: IIC).

Evidence that other phytopharmaceuticals phytopharmaceutical
combinations are beneficial in the treatment of pediatric AURTIs
and ALRTIs is limited. A summary of the evidence and

recommendations by phytomedicine is provided below.

4.1 Echinacea herb preparations

Echinacea purpurea L. is a medicinal herb that contains various
constituents reported to have various pharmacological and clinical
effects (75). Preparations from Echinacea purpurea L. have been
reported to have immunomodulatory, antiviral, and anti-
inflammatory effects that have been suggested to contribute to
the observed clinical benefits in adults to lower the risk of
recurrent respiratory infections (76). Overall, our literature search
identified weak evidence from studies in children to recommend
Echinacea purpurea L. preparations as an effective treatment for
AURTI symptoms such as otitis media and common cold in
children. Due to a complete lack of reports, it is also not possible
to recommend Echinacea purpurea L. preparations for treating
pediatric ALRTIs.

4.2 Hedera helix L. leaf dry extract

Hedera helix L. contains saponins that are considered to have
mucolytic, spasmolytic, bronchodilatory, and antibacterial effects
(77). Our research retrieved only one double-blind, active-
controlled randomized study as evidence for the possible efficacy
and safety of ivy leaf dry extract in ALRTIs (level of evidence/
grade of recommendation: IIC). Insufficient evidence was found
that ivy leaf dry extracts might effectively improve AURTI
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symptoms in children. Therefore, randomized controlled trials in
children with URTIs and LRTIs treated with ivy leaf dry extracts
are warranted.

4.3 Pelargonium sidoides root extract
(EPs 7630)

The Pelargonium sidoides root extract EPs 7630 (Dr. Willmar
Schwabe GmbH & Co. KG, Karlsruhe, Germany) is a proprietary
extract from the roots of the native South African plant
Pelargonium sidoides L., drug extract ratio 1:8-10, extraction
solvent: ethanol 11% (w/w), which is widely used to treat AURTI
and ALRTI (78). It is approved as a medicinal product in
numerous countries in Europe, Asia, Australia, and Central and
South America for the treatment of children, adolescents,
and adults (78). EPs 7630 has to exhibit
multiple pharmacological properties, including antiviral and
immunomodulatory effects (79-83). Moreover, EPs 7630 and
other
constituents from different compound classes, including amino

been shown

Pelargonium sidoides extracts contain a variety of
acids, polyphenols, flavonoids, coumarins, vitamins, and minerals.
EPs 7630 in various application forms is approved in Germany
and other countries inside and outside Europe for treatment of,
e.g., acute bronchitis, but also for other acute respiratory tract
infections in children aged one year and over. A total of 20
reports from 45 (44.4%) are included as evidence for the efficacy
and tolerability of EPs 7630 treatment for AURTIs and ALRTIs in
children. The most extensive randomized clinical data in children
in our study was retrieved for EPs 7630 in ARTIs (six double-
blind, placebo-controlled, randomized trials). Overall, the clinical
evidence strongly suggests that EPs 7630 solution is superior to
placebo in reducing the severity and duration of disease-associated
symptoms in children with acute non-streptococcal ATP (Table 3;
level of evidence/grade of recommendation: ITA). Similarly, the
clinical evidence strongly suggests that EPs 7630 is an appropriate
treatment to reduce the severity and duration of ARTI-related
symptoms in children with acute bronchitis (Table 4; level of
evidence/grade of recommendation: IA).

4.4 Pineapple fruit and stem extract
preparation

Due to limited evidence, it is currently not possible to
recommend pineapple fruit and stem extract preparations as an
effective treatment for ARTIs in children.

4.5 Herbal preparations with eucalyptus oil

Eucalyptus oil has antitussive effects, among other benefits, and
is primarily used to treat coughs, colds, and bronchitis and for
symptomatic relief of common cold and catarrth of the upper
respiratory tract (84). It is obtained by steam distillation and
rectification from the fresh leaves or the fresh terminal branchlets
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of various species of Eucalyptus rich in 1,8-cineole (84). Due to
limited evidence, it is currently not possible to recommend
eucalyptus oil preparations as an effective treatment for ARTIs
in children.

4.6 Other combinations of herb extracts/
preparations

Although one randomized double-dummy trial indicated that
the two-herb preparation with a mixture of purple coneflower
aerial herb parts and root extract might help alleviate symptoms
in children with sore, further randomized trials are required.
Although other two-herb preparations such as a combination of
thyme herb extract and ivy leaf dry extract showed promise in
prospective studies, robust clinical data is lacking and
randomized controlled studies in pediatric RTI populations are
warranted. Similarly, evidence of the effectiveness and safety of a
three herb preparation from a mixture of ivy leaf dry extract,
marshmallow root and hedge mustard seeds are lacking.
Therefore, there is insufficient evidence to recommend any of the
cited two- or three-herb preparations as effective treatments for
symptoms of AURTIs or ALRTISs in children.

A five-herb extract (prepared from extracts of primrose flowers,
elder flowers, common sorrel herb, gentian root and lemon verbena
leaves) is reported to have various pharmacological activities, such
as  secretolytic, expectorant, anti-inflammatory, diuretic,
[7-10]. Overall, the

clinical evidence suggests that the five-herb extract may be an

antimicrobial, antifungal, and sedative

effective adjunctive treatment for AURTI symptoms such as
acute rhinosinusitis in children (level of evidence/grade of
recommendation: IIC). Due to the paucity of evidence, however,
it is currently not possible to recommend this five-herb extract as
an effective treatment for ALRTIs in children.

Due to the limited clinical evidence, it is also not currently
possible to recommend a seven-herb extract (prepared from a
mixture of horsetail herb, yarrow herb, marshmallow root, walnut
leaves, dandelion herb, chamomile flowers and oak bark) as an
effective treatment for symptoms of AURTIs or ALRTTs in children.

We acknowledge that our findings may be subject to the
general limitations of systematic reviews pertaining to potential
incompleteness of the reviewed evidence and searched databases.
Publication bias and location bias cannot be completely ruled
out, including the tendency for negative trials to remain
unpublished. Moreover, no formal assessment of bias or meta-
analysis could be realized due to the heterogeneity of included
study types and their variable quality. Although we performed a
broad search for all RTIs in children, only a limited number of
conditions were covered in the included clinical trials.

5 Conclusion

This systematically conducted, comprehensive literature review
presents a comprehensive summary of the available evidence
regarding the effectiveness and safety of phytopharmaceuticals for
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treating acute respiratory tract infections in children. The review
found a lack of high-quality randomized controlled trials assessing
the efficacy and tolerability of many phytopharmaceuticals in
children with ARTL Evidence for the safety and efficacy of several
phytopharmaceutical preparations for the treatment of ARTIs in
children are available: echinacea extract combination (from an
extract of purple coneflower aerial parts and root extract, propolis
and vitamin C), camphor, menthol and eucalyptus oil ointment,
ivy leaf dry extract and EPs 7630. However, Pelargonium sidoides
L. root extract (EPs 7630) had the strongest evidence in the
Robust data six double-blind,
randomized, placebo-controlled clinical trials demonstrates that
EPs 7630 administration in children might alleviate ARTI
symptoms, reduce their severity, expedite functional recovery and

pediatric  population. from

decrease the need for paracetamol use. There remains a need for
well-designed, randomized, placebo-controlled clinical trials to
investigate the efficacy and safety of other phytopharmaceuticals
for pediatric ARTI treatment.
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