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Abstract

Purpose Acute cough due to viral upper respiratory tract infections (URTIs) and bronchitis is a common reason for patients to
seek medical care. Non-antibiotic over-the-counter cough medications such as ivy leaf extract are frequently used but their
efficacy is uncertain. Our purpose was to update our previous systematic review and evaluate the effectiveness and tolerability of
ivy leaf in the treatment of acute URTIs in adult and pediatric populations.

Methods We searched MEDLINE, EMBASE, the Cochrane Library, and clinical trial registries from December 2009 to January
2020. Randomized controlled trials (RCTs), controlled clinical trials (CCTs), and observational studies (OSs) investigating ivy
leaf mono- or combination preparations were included. Two independent reviewers assessed records for eligibility and risk of
bias and performed data extraction.

Results Six RCTs, 1 CCT, and 4 OSs were identified. Since the publication of our previous review, the number of RCTs has
increased. All studies concluded that ivy leaf extract is an effective and safe option for the treatment of cough due to URTIs and
bronchitis. Three RCTs reported a more rapid reduction in cough severity and/or frequency under ivy leaf treatment. The clinical
significance of these effects appears to be minimal. No serious adverse effects were reported. The overall quality of reporting was
low and the risk of bias was high.

Conclusions Ivy leaf preparations are safe for use in cough due to acute URTIs and bronchitis. However, effects are minimal at
best and of uncertain clinical importance.

Keywords Acute cough - Bronchitis - Ivy leaf extract - Hedera helix

Introduction

Acute cough is one of the most common reasons for an
individual to seek physician care and to require sick leave
from work or school [1, 2]. Viral upper respiratory tract
infections (URTIs) and acute bronchitis are the most com-
mon cause of acute cough [1] and are hallmarked by general
malaise, low or no fever, sore throat, rhinitis, congestion,
headache, muscle aches, and cough. Systemic symptoms
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typically recede after 2—3 days but cough may persist for
several weeks [3].

Antibiotics for viral URTIs and bronchitis are ineffective
and even harmful due to potential side effects as well as the
contribution to the development of bacterial resistance [4].
Despite widespread knowledge of the associated risks, antibi-
otics are frequently prescribed to patients with URTIs and
bronchitis [5]. To combat this issue and to assist physicians
in the challenge of alleviating acute cough caused by viral
illnesses, a strong evidence base regarding the efficacy and
safety of non-antibiotic cough remedies in adults and children
is needed.

Ivy leaf (Hedera helix) extract preparations are widely used
over-the-counter, non-antibiotic cough remedies authorized
by the European Medicines Agency [6-8]. Ivy leaf extract
contains saponins which are believed to have expectorant
properties [9]. In vitro studies of ivy mono-preparations show
evidence of potential antispasmodic and bronchodilating ac-
tivity, anti-inflammatory effects, and antitussive properties

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s00228-021-03090-4&domain=pdf
http://orcid.org/0000-0003-3679-671X
https://orcid.org/0000-0002-8400-7757
https://orcid.org/0000-0001-8877-2950
mailto:elizabeth.sierocinski@med.uni-greifswald.de

1114

Eur J Clin Pharmacol (2021) 77:1113-1122

[9]. This review is an update of our systematic review pub-
lished in 2011 which found that evidence for the efficacy of
ivy leaf extract in acute cough was inconclusive due to lack of
methodologically robust data [10]. The objective of this re-
view was to identify and evaluate new data regarding the
effectiveness and tolerability of ivy leaf in the symptomatic
treatment of acute bronchitis associated with acute URTIs in
children and adults.

Methods

Search methods We conducted a systematic literature search
of MEDLINE, EMBASE, and the Cochrane Library from
December 2009 until January 2020. Search strategies are
available as supplementary material. We hand-searched the
bibliographies of retrieved publications and manufacturer
websites. Additionally, we searched the World Health
Organization International Clinical Trials Registry Platform
(WHO ICTR), ClinicalTrials.gov, the European Union
Clinical Trials Register (EU CTR), and European Network
of Centres for Pharmacoepidemiology and
Pharmacovigilance (ENCePP) for ongoing and completed tri-
als and observational studies. We included records in English,
German, French, Spanish, and Polish.

Study selection Randomized controlled trials (RCTs), con-
trolled clinical trials (CCTs), and non-controlled observational
studies (OSs) were included.

Participants The target participants were adults and children
with upper respiratory tract infections (URTIs) and bronchitis.
Studies including other acute diseases such as chronic obstruc-
tive pulmonary disease (COPD) and asthma were only includ-
ed if the majority of subjects had URTIs or bronchitis.

Interventions Herbal expectorants in any dosage containing
ivy leaf extract either as a single agent or in combination with
other herbal agents were targeted.

Outcomes We targeted clinical outcomes (e.g., morbidity,
health-related quality of life); surrogate values (spirometric
parameters); physical findings (auscultation); symptom
(cough); and tolerability assessment by physicians or patients.

Data extraction and management Two independent re-
viewers (JFC and ES) screened records for inclusion and ex-
tracted data using a predesigned template. Disagreements
were resolved by consensus.

Risk of bias assessment Two independent reviewers used the

Cochrane Risk-of-Bias tools for Randomized Trials (RoB-2)
and Non-randomized Studies of Interventions (ROBINS-I) to
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assess the outcome- and study-level level risk of bias of RCTs
and CCTs/OSs, respectively [11, 12]. Disagreements were
resolved by consensus. Financial conflicts of interest and pub-
lication bias were also assessed [13].

Data synthesis and subgroup analysis Included studies were
categorized by study design. For controlled studies, the fol-
lowing subgroup comparisons were planned: ivy leaf extract
vs. placebo; ivy leaf extract vs. conventional therapy; compar-
ison of different formulations of ivy leaf extract. ROB figures
were generated using robvis software [14]. All other figures
were generated using drawi.io.

The review protocol is published on PROSPERO
(CRD42019141405).

Results

Description of studies We identified 387 potentially relevant
records, including 11 trial protocols (Online Resource 1). Four
protocols corresponded to studies included in our review and
7 lacked published results. One full-text article was excluded
due to a language barrier [15] and 11 studies were included
(Fig. 1) [15].

The studies included 3592 patients (Tables 1 and 2). Two
RCTs did not differentiate between acute and chronic cough,
although chronic lung diseases such as COPD and asthma
were excluded [16, 17]. One RCT included only patients with
recurrent acute URTIs (> 6/year) [18]. Three OSs included
subjects with pneumonia [19] and chronic respiratory diseases
[20, 21].

Risk of bias Of the RCTs, 2 were found to be at low risk, 3 at
high risk, and 1 with some concerns for bias (Fig. 2a). Sources
of bias included inadequately described randomization, lack
of blinding (2 single-blind [16, 17], 1 open-label [18]), incom-
plete baseline data, subjective outcome measurements, and
selective reporting of results. Of the non-randomized studies,
4 were found to be at serious and 1 at critical risk of bias (Fig.
2b). Sources of bias included uncontrolled confounders, sub-
jective and unblinded measurement of outcomes, and selec-
tive reporting of results. Several RCTs and OSs explicitly
allowed concomitant medication for the target condition
(expectorants [18] and antipyretics [18, 22-24] or antibiotics
[18, 19, 25]).

Overall, most studies were found to be at risk of selection
bias due to inadequate descriptions of populations screened
for eligibility and selection processes.

Financial conflicts of interest Six studies declared sponsorship
[19, 20, 22-24] or were commissioned by [20] pharmaceutical
companies. Five studies did not report funding sources. Of
these, 3 were affiliated with the manufacturer of the
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Fig. 1 Study selection process

investigational product [16, 17, 21] and 2 received medica-
tions from pharmaceutical companies but did not report affil-
iations [18, 26].

Effects of interventions

Ivy versus placebo Two double-blinded RCTs compared an
ivy mono-preparation to placebo in 390 adults over 7 days
[23, 24] (Table 2). Cough severity was measured by the
Bronchitis Severity Scale (BSS) and Visual Analog Scale
(VAS) and cough frequency by the Verbal Category
Descriptive (VCD) scale (Fig. 3). Statistically significant dif-
ferences in BSS, VAS, and VCD improvement favoring ivy
treatment were reported by treatment day 3.

Two single-blinded RCTs compared an ivy/marsh-mallow/
London rocket preparation to placebo in 370 adults and chil-
dren over 7 days [16, 17]. Physician-measured improvements
in cough, congestion, sore throat/chest discomfort, fatigue/
weakness, fever, and body ache were reported. A higher

percentage of moderate and complete symptom resolution in
the intervention group compared to the control was reported.

Ivy versus other therapies One open-label RCT compared an
ivy/thyme preparation to standard care, defined as warm alka-
line mineral water, an antipyretic (paracetamol), decongestant
drops, and a local antibiotic (fusafungin) in 54 children for 7—
10 days [18]. Outcomes included the proportion of patients
with wet cough and congestion, number of daily coughing
fits, fever, and laboratory markers of inflammation. The dif-
ference in coughing fits was statistically significant at treat-
ment days 3—4 (approximately 12 vs. 18 fits/day in treatment
versus standard care groups, respectively), but not at subse-
quent follow-up.

The CCT compared an ivy/marsh-mallow/London rocket
preparation to a poly-herbal comparator in 60 adults and chil-
dren over 15 days [26]. Cough intensity, throat soreness, con-
gestion, sputum production and viscosity, and shortness of
breath were measured using an unspecified method. Cough-
related quality of life (QoL) was measured via the Leicester
Cough Questionnaire (LCQ, Online Resource 2). A statisti-
cally significant decrease in all symptoms in the investigation-
al group compared to baseline was reported.

Different ivy formulations A double-blinded, randomized
noninferiority trial including 590 adults and children com-
pared two ivy mono-preparations for 6—8 days [22].
Outcomes included BSS improvement, physician- and pa-
tient-/parent-rated efficacy and tolerability, and percent of pa-
tients able to return to school or work. The BSS decreased in
the entire study population, with a nonsignificant difference
between groups.

Observational studies The four prospective OSs investigated
ivy mono-preparations in 2128 patients, 86.2% of which were
children [19-21, 25]. Three OSs included concomitant antibi-
otics and cold medications (e.g., decongestants, nasal sprays)
in analyses [19, 21, 25]. Of these, one OS included a subgroup
analyses; patients who did not receive antibiotics showed
slightly higher percentages of clinical worsening [19].

Adverse events and tolerability All studies recorded data on
adverse events, most of which were gastrointestinal [20-22,
24-26]. Two mild unspecified allergic reactions were reported
[25] and one isolated skin reaction was possibly related to an
ivy mono-preparation [20]. Patient-reported tolerability was
reported as good or very good overall [20-22, 24, 25].

Heterogeneity of studies Four studies measured cough sever-
ity using the BSS [22-25] and 1 modified the BSS to include
wheezing instead of sputum [19] (Fig. 3). The heterogeneity
of study designs, inclusion criteria, and treatments precluded
meta-analysis.
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Table2  Summary of results of included studies
Reference Diagnosis Treatment Outcomes assessed (selection)” Results Statistics” Adverse events
Intervention Control Intervention Group Control Group (patients
Group Group affected)
sitaatin
Bronchitis severity score (BSS)®, BSS| (11.8 -3.2) BSS| (11.8 > 5.1) P <0.0001
Acute Visual Analog Scale (VAS)", 13% less AUCq.65 vs placebo (see left) »<0.0001 Upper
Schaefer 2019 bronchitis Ivy (syrup) Placebo  Verbal Category Descriptive (VCD)", VCD| 3.5 — 1.4) VCD| (3.5 —1.9) p=0.0028 abdominal pain
General wellbeing (AP) 99.3% good/v. good at treatment end 97.2% good/v. good NR (n=1,0.8%)
Tolerability (AP) 79.1% good/v. good 50% good/v. good NR
% of patients with symptom Level of improvement (% of participants): Level of improvement (% of participants):
Acute and Ivy + Marsh- improvement: Complete  Moderate Mild None Complete  Moderate Mild None
chronic mallow + Sneezing, 61 20 12 7 7 17 29 47 p=0.0001 No adverse
Khan 2018 cough, London Placebo Congestion, 43 29 20 8 16 19 31 35 »=0.0001 events reported
common rocket Sore throat/chest discomfort, 59 25 11 5 5 23 37 35 p=0.0001 by participants
cold (granules) Fatigue/weakness, 49 31 15 5 7 23 29 41 p=0.0001
Ache/pain 39 27 19 16 12 7 49 32 p=0.0001
% of patients with symptom Level of improvement (% of participants): Level of improvement (% of participants):
Ivy + Marsh- improvement: Complete  Moderate Mild None Complete  Moderate Mild None
Acute and How + Cough, 49 22 16 13 13 20 28 39 p=0.0001 No adverse
Ali 2017 chronic Tj:)ndon Placebo  Fever, 36 28 22 14 18 20 30 32 p=0.0001 events reported
cough rocket (s ) Sore throat, 48 255 15.5 11 11 24 34 32 p=0.0001 by participants
Syrup. Wheezing, 41 29 18 12 12 24 28 36 p=0.0001
Body ache 34 26 21 19 15 21 34 30 »=0.0001
Bronchitis severity score (BSS), BSS | (11.2—2.8) BSS | (11.3 —5.6) p<0.0001 No drug-related
Acute Visual Analog Scale (VAS), AUCq.168n= 7902.6 mm*h, VAS | (72.8 —22.4)  AUCo.iesn=9637.3, VAS | (723 > 403)  p <0.0001 adverse events
Schacfer2016 y nchis VY (YUP)  Placebo o) Category Descriptive (VCD),  VCD | (33 — 1.4) VCD | (3.4 —2.1) p=0.0001 reported by
General wellbeing (AP/AD) 84/86% good/v. good at end 42/41% good/v. good NR participants
Ivy leaf versus other therapy
Intensity of cough bouts, Intensity | (p=0.000) Intensity | (p=0.098) n.a,
Presence of sore throat, Soreness | (p=0.000) Soreness | (p<0.005) n.a
Ivy + Marsh- Poly- Chest congestion, Congest. | (p=0.000) Congest. | (p=0.056) n.a Nausea (n=4
Acute mallow + herlijal % patients with no sputum No sputum 10% — 63.3% (p<0.005) No sputum 17% — 33.3% (p<0.339) n.a. 6.66%) ’
Khan 2019 cough, London marketed production, Viscosity | (p<0.005) Viscosity | (p=0.339) v;)mitir; (=2
cold, flu rocket brand® Sputum viscosity, SOB | (p<0.005) SOB | (p=0.057) n.a. 3 33.y)g i
(tablets) ran Shortness of breath (SOB), Cough-related QoL 1 (9.1—18.4, p=0.000) Cough-related QoL 1 (9.5—14.1, p=0.000) n.a. e
Leicester Cough Questionnaire n.a.
(LCQY*
At Visits V1-V4°: Wet cough 1: Wet cough 1:
% of patients with productive (wet) V1 0% wet (100% dry) V1 0% wet (100% dry) NR
cough, V2 85% V2 42% <005
V3 ~100% V5 ~62% ns
Recurrent ) V4 ~100% V4 ~65‘:/¢1 ns
acute Ivy + Thyme . Number of coughing fits/d, Cough fits 1 then |: Cough fits 1 then |: No adverse
Safina 2014 respirato {syrup) + Standard vig - s events reported
P Ty yrup, P
virus standard care care v2-12 V218 s by participants
infections V3-8 vi-13 s
V4-~25 V4 ~6 ns
Fever, Fever | (100 — 0%), Fever | (100 —~8%) satV2
% of patients with oropharyngeal Congestion | (100 — ~10%), Congestion | (100 — ~35%), satV2
congestion,
ESR and CRP at V1, V2 ESR |, CRP | ESR |, CRP | p<0.05
Comparison of different ivy leaf 1
BSS, BSS| (6.2—1.4-1.6) in entire population, NR
Noninferiority of treatment vs 0.019 (CI: -0.2654 to 0.3032) difference in BSS imp catment vs
comparator via difference in BSS, treatment thus found to be non-inferior’; Vari fated
Efficacy (1 = very poor to 5 = very Efficacy rated as: Efficacy rated as: 1:;:2:;’ sua ecr
Cwientzek Acute vy (s5rup) Ivy good, AD; 0 = very poor to 100 = 4.05+0.97 (AD), 3.96 +0.95 (AD) p=023 o e
2011 bronchitis ¥ (syrup (syrup)  very good, AP) 78.7 + 22.9mm (AP), 76.4 + 23.7mm (AP), p=023 8
Tolerability (1 = very poor to 5 = ve: Tolerability rated as: Tolerability rated as: ract symptoms
y Ty p Ty y y -16,2.7%)
good, AD, AP), 421+0.78 (AD), 4.19+0.79 (AD), p=075 (=16,
% able to return to work / school from  3.98 +0.97 (AP); 3.96 +0.95 (AP); p=075
sick leave 83.2% able to return to work / school Similar % return to work / school p=079
Observational studies
Modified BSS (mBSS: cough, mBSS | (~5 — ~1.4) overall NR
dyspnea, rales, chest pain, wheezing),
Improvement of clinical status
(subgroup analysis for participants Improved No Worsened
without antibiotics): improvement
. . Cough, 93.3(91.2) 6.3(8.1) 0.4 (0.7) NR No adverse
SCh‘;‘(‘)l;:“h‘ P"’d“CL'V" Ivy (syrup) na.  Dysphea, 88.7(84.0)  10.1(14.8) 13(1.2) na. NR events reported
coug Rales, 94.8 (94.4) 4.1(42) 1.1(1.4) NR by participants
Chest pain with cough, 84.7 (78.0) 15.3(22.0) 0.0 (0.0) NR
Wheezing, 90.0 (86.4) 9.4 (13.6) 0.6 (0.0) NR
Temperature, 96.0 (95.8) 3.2(3.3) 0.7 (0.8) NR
Mood scale, 89.2 (85.8) 5.8(7.5) 5.0(6.8) NR
Tiredness 77.2 (71.6) 18.8 (23.3) 4.1 (5.1) NR
BSS overall, in subgroups with and BSS |
without concomitant medications 6.23 — 1.29 overall,
5.97 — 1.18 without concomitant medication,
6.91 — 1.53 with concomitant medication Unspecified
Symptom diary (AP): gastrointestinal
Acute Ivy (various Cough intensity Cough intensity | (3.40 +0.03 — 1.68 +0.02), - (=7, 0.7%),
Lang2015 o chitis  dosage forms) ™ Chest pain with coughing Chest pain | (2.72 +0.03 — 1.15 £ 0.02), n-a. Deseriptive J1ergic (n=2,
Shortness of breath Shortness of breath | (2.63 £0.04 — 1.13 + 0.2%), other
0.02), (n=1, 0.09%)
Cough-related sleep disturbances Sleep disturbances | (3.05+0.03 — 1.26 £ 0.02)
Compliance (AD) Compliance 92.9 — 95.4%
Tolerability (AD, AP) T¢ ity 96.7% good/v. good (AD), 95.4 (AP)
Severity of clinical symptoms (4-step
scale, 0=none / 3=severe, AP) from
screening — end of treatment: Absent (%) Mild Moderate Strong
Rhinitis, 3.5-35.0 17.5-58.0 33.1-54 45.9—1.6
Cough, 0.0—46.3 7.0—47.9 41.6—3.9 51.4-1.9
Pain on coughing, 37.3—598.5 26.9—0.5 21.4—-0.5 14.4-0.5 Nausea (n=1,
Pain on breathing, 663995 186500 111505  4.0-0.0 na. 0.4%), vomiting
Acute and Ivy (cough Production of viscous mucus, 28.6—80.6  17.5—17.1 333524 20.6—0.0 (=2, 0.7%),
Schmidt 2012 chronic a ¥ (coug na. Hoarseness, 2715933 30.6-5.1  251—1.6  17.3-0.0 Descriptive angular cheilitis
bronchitis rops, syrup) Malaise, 1935738 2325223 288530  28.8-0.0 and diaper
Sweating 37.5-92.7 11.7-5.6 234—-1.6 27.4—-0.0 dermatitis (n=1,
Chills 56.6—96.7  10.3-2.1 12.8—1.2 20.2—-0.0 0.4%)
Well/being and sleep quality (5-step  24.6% good/v. good — 93.4% (screening—end
scale, O=excellent / 4=very poor, AP)  of study)
Global effect (5-sep scale, AD, AP) 96.5% good/v. good (AD), 93.6% (AP)
Tolerability (AD, AP) 99.2% good/v. good (AD), 96.9% (AP)
Compliance (AD) 88.9% good/excellent
- Acute and Tolerability 4-point scale (AP, AD) 98.5% good/v.good (AD), 96.4% (AP) _
Stauss-Gabo chronic Ivy (cough n.a. Compliance (AD) 99.1% good, 0.9% moderate n.a. Descriptive Nausea (n=1,
2011 cough drops) 0.3%)
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d days, n.a. not applicable, NR not reported, ns not statistically significant, s statistically significant, v. very, Abx antibiotics, AUCy_;4s;, area under the
curve over 7 days, AD assessment by doctor, AP assessment by patient or caregiver in the case of children, C/ confidence interval, QoL quality of life,
2 only outcome parameters reported in a manner allowing for comparison between groups are listed (RCT/CCT), for OS: selected relevant outcomes, ® if
reported: p value for intervention compared to control. For OS: p value for baseline compared to after treatment, © for detailed context, explanation (where
applicable), validation and minimal clinically significant difference of this and other outcome measures, see Online Resource 2, ¢ Combination of: Morus
nigra, liquorice dry extract, Adhatoda vasica dry extract, Ocimum basilicum dry extract, menthol, anisi oil, eucalyptus oil, pine oil, cubeb oil, cinnamon
oil. V1 took place on day of study entry, V2 after 3-4 days, V3 after 7-10 days, and V4 after 14-17 days. ' The difference in BSS improvement was

used to determine noninferiority of treatment vs. comparator (noninferiority margin = — 0.6208);

figure and no exact value was reported in the study

Discussion

Summary of main results We identified 6 RCTs, 1 CCT, and 4
OSs. Compared to our previous review, the number of RCTs
investigating ivy preparations in acute URTIs and bronchitis
has increased. All studies concluded that ivy leaf extract is
safe. Three RCTs reported a more rapid reduction in cough
severity and/or frequency under ivy treatment compared to
placebo or standard care. Study heterogeneity precluded quan-
titative synthesis and meta-analysis. With the exception of two
studies, the overall quality of reporting was low and risk of
bias was high.

Effectiveness Measuring the efficacy of therapies for acute
URTIs and bronchitis is challenging as symptoms typically

Risk of bias domains
D3 D4 verall

00000
o000
XX
o000
o000 0
00000

Judgement

Study

@
X
®
X
X
®

Domains:
D1: Bias arising from the randomization process

D2: Bias due to deviations from intended intervention. @ rion

D3: Bias due to missing outcome data. - Some concerns
D4: Bias in measurement of the outcome.

D5: Bias in selection of the reported result. . Low

a

“~” indicates that the value was extrapolated from a

recede after 5-11 days, regardless of intervention [27].
Correspondingly, the clinical condition of participants im-
proved in both treatment and comparison groups. Values for
the minimal clinically important difference (MID), or the
smallest change perceived by patients as important, are avail-
able for two of the tools used to measure cough severity in the
studies in our review: 17 mm for the Visual Analog Scale
(VAS) and 2 points for the Leicester Cough Questionnaire
(LCQ, Online Resource 2) [28]. One RCT reported VAS dif-
ferences of 11.1 and 17.9 mm between treatment and placebo
groups at day 3 and at the end of the treatment period, respec-
tively [23]. Based on the MID, the effect of ivy leaf treatment
at 3 days was likely too small to be perceived as important by
patients but the difference after 7 days was potentially clini-
cally noticeable. The CCT reported an LCQ difference of

Risk of bias domains

Study

002000000

Domains:

L NON

Judgement

D1: Bias due to confounding.

D2: Bias due to selection of participants. . Critical
D3: Bias in classification of interventions. . Serious
D4: Bias due to deviations from intended interventions.

D5: Bias due to missing data. = Moderate
Dé: Bias in measurement of outcomes. . Lo

D7: Bias in selection of the reported result.

b

. No information

Fig. 2 Cochrane risk of bias assessment for a) RCTs, based on five domains and ranging from low to high; b) non-randomized studies, based on seven

domains and ranging from low to critical
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Fig.3 Five heterogeneous studies
reporting cough severity via the
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tang 2015
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minimum

4.3 at the end of the treatment period, indicating a potentially
clinically noticeable difference [26].

Half of the RCTs investigated combination preparations
which included other active herbal ingredients in addition to
ivy leaf extract [16—18]. It is possible that effects described by
these studies may be due to the other herbal ingredients or
synergy with ivy. The noninferiority trial comparing two dif-
ferent mono-preparations of ivy leaf extract established the
equivalency of the test products [22] but did not provide evi-
dence for efficacy. Regarding OSs, conclusions regarding ef-
ficacy cannot be drawn due to study design; however, these
studies suggest safety and tolerability of ivy preparations.

Applicability of evidence Inclusion criteria and population se-
lection varied. Three studies drew participants from specialist
(ear-nose-throat, allergology, pulmonology) practices [19, 23,
24], 1 from family medicine and pediatric practices [25], and 7
did not specify source population [16-18, 20-22, 26]. One
RCT only included patients with recurrent respiratory tract
infections [18]. Specialist referrals often occur in complicated
cases or when diagnostic and/or therapeutic options are
exhausted in primary care [29], and recurrent infections may
indicate more severe underlying disease [30]. This decreases
the applicability of these results to our target population of
patients with uncomplicated URTIs and bronchitis.

Completeness of evidence We identified 11 trial protocols,
7 without published results. Of these, 6 were RCTs

@ Springer

maximum

Bronchitis Severity Score (BSS)

completed 2 or more years prior to our search. Results
are typically published within 2 years of trial completion
and up to 50% of results are never published [31]. We
interpret this as evidence of publication bias and postulate
that data regarding treatment efficacy is missing from the
literature. Given that positive, statistically significant re-
sults are more likely to be published than negative or
nonsignificant results [32], the unpublished results may
describe a lack of efficacy.

Quality of evidence Two included studies were at low risk of
bias per the Cochrane assessment. This is a minimal improve-
ment to our previous systematic review, in which 1 of 10
included studies was of robust quality per the Jadad scale
[10]. All but 1 of the remaining studies were at high or critical
risk of bias. The standard of reporting was poor. Half of the
RCTs and all OSs measured cough severity subjectively using
unblinded outcome assessors. Comedication was expressly
allowed in 5 studies [18, 21, 23-25] and not specified in 3
[16, 17, 26], limiting the validity of conclusions.

Nine studies were at risk of bias due to financial con-
flict of interest resulting from manufacturer sponsorship
or affiliation. Studies funded by drug companies are 4
times more likely to report favorable outcomes and are
at higher risk of publication bias and bias due to inap-
propriate comparisons [33, 34]. The results of the
industry-funded studies included in this review are thus
less likely to be generalizable [34].
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Results in context Four included studies [21, 23-25] also
appear in a review of the efficacy of ivy mono-
preparation EA 575 in acute and chronic cough [35].
Contrary to our conclusions, this review concludes that
EA 575 is efficacious in treating cough. Possible expla-
nations for this difference include the lack of assessment
of quality, risk of bias, and clinical significance, as well
as bias resulting from financial conflicts of interest [35].
Compared to our 2011 systematic review on this topic
[10], the newly published studies are, with few excep-
tions, of a similarly low methodological quality and con-
tinue to show potential bias due to funding by
manufacturers.

The majority of adverse events reported by the in-
cluded studies were of mild to moderate severity and
gastrointestinal in nature, corresponding to other publi-
cations citing gastrointestinal complaints as the main
side effect of ivy preparations [9]. Rare serious adverse
events such as anaphylaxis have been reported in the
literature [36, 37], but were not reported by the studies
in this review.

Strengths and limitations Our comprehensive search of major
medical databases and supplementary manual search identi-
fied studies from multiple countries. Despite manual
searching, studies in journals not listed in MEDLINE or
EMBASE may have been missed. We had to exclude one
study that may have been eligible for inclusion due to a lan-
guage barrier (Slovenian).

Authors’ conclusions

Implications for practice Ivy preparations may lead to a mar-
ginal reduction in cough symptoms compared to the naturally
self-limiting course of URTIs. However, the clinical signifi-
cance of these effects appears to be minimal. Serious adverse
reactions are unlikely.

Implications for research Given the minimal treatment effects
reported in the current literature and the natural course of
URTIs and bronchitis, it seems unlikely that high-quality,
large-scale studies will establish clinically important effects.
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