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Abstract

Background: Traditional medicine and herbal medicine are relatively commonly utilized by patients for the treatment of acute
(ARS) and chronic rhinosinusitis (CRS).

The aim of this study is to review the literature to evaluate scientific evidence regarding the use of herbal preparations in the
treatment of rhinosinusitis.

Methodology: We reviewed all published studies until February 2024 in PubMed, EMBASE, and Cochrane, using the following
keywords: herbal medicine and nasal diseases, herbs and nasal diseases, Traditional Chinese Medicine (TCM) and nasal diseases,
traditional medicine and nasal diseases, phytotherapy and nasal diseases.

Results: Thirty-three clinical studies met the purpose of this review and were assessed. These studies examine the effect of eleven
herbal preparations for the treatment of ARS and CRS.

Conclusions: Herbal preparation BNO-1016 presents significant evidence in the literature regarding its use in the treatment of
ARS, while the TCM preparation Xiangju might be a useful component in the treatment of CRS. Specific traditional herbal medi-
cinal products, therefore, show promising results for the treatment of rhinosinusitis, and their use should be examined further.
Given the relatively high demand for medicinal herbs, therapeutic use of those preparations should be explored further.
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Introduction

According to the World Health Organization, traditional medi-
cine is the sum of the knowledge, skill, and practices based on
the theories, beliefs, and experiences indigenous to different
cultures, whether explicable or not, used in the maintenance of
health as well as in the prevention, diagnosis, improvement, or
treatment of physical and mental illness .

Traditional medicine has been partly reintroduced nowadays to
the range of therapies a patient might choose to follow. In 2007,
40% of American adult ENT patients utilized at least one alterna-
tive form of medical practice @, while in the UK this percentage
reached 41.1% of the population @, It is estimated that 60-70%
of these patients may not discuss the use of alternative practices
with their ENT physician ®. Moreover, in the latest EPOS version,
herbal medicine has been included as an alternative treatment
for self and primary care of ARS ©. There seems to be, therefore,
an increased interest in alternative practices, but questions arise
regarding evidence to support the use of such practices. The
aim of this study is to search for evidence in the literature for
the most common herbal preparations and the investigation of
their effects in the treatment of acute and chronic rhinosinusitis.
Although many types of traditional practices exist, including
aromatherapy, acupuncture, etc,, this study specifically focuses
on herbal preparations.

Materials and methods

The objective of this review is to identify literature evidence that
supports or opposes the use of traditional herbal preparation for
the treatment of ARS and CRS.

Inclusion and exclusion criteria

The following inclusion criteria were used: clinical studies
(metanalyses, systematic reviews, randomized controlled trials
[RCTs], cohorts) examining the effects of herbal preparations on
ARS and CRS were included in the study. The articles written in a
language other than English were excluded only if the abstract
was not in English. Otherwise, the non-English articles were
translated by a multilingual neural machine translation service
and included as well. The final search was updated on the 2nd
of February 2024. All studies published until that day were
examined.

Identification of studies

We conducted keyword searches in the biomedical electronic
databases PubMed, EMBASE, and Cochrane. Searched terms
include “Herbal medicine and nasal diseases’, “herbs and nasal
diseases”, “Traditional Chinese Medicine (TCM) and nasal disea-

"

ses,

"o

traditional medicine and nasal diseases’, “phytotherapy and
nasal diseases”. Manual checks of the references of every study
were performed, and related studies, which were unidentified
from the primary literature research, were included as well.
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Figure 1. Prisma flow diagram, identification of studies via databases and

registers.

Individual herbal preparations that have been identified in the
primary research were used as keywords, and the resulting arti-
cles were included as well. Duplicates were manually removed.
The articles were reported according to the Prisma Guidelines
(Figure 1).

The individual characteristics of each study are presented in
Table 2, including information such as the names of the authors,
the disease and the sample for which these herbal products
have been examined, the formulation used, as well as results
and conclusions by the authors. A summary of critical appraisal
of the studies is also presented in Table 2.

Critical evaluation of studies

Evaluation of each randomized controlled and cohort study was
performed utilizing the criteria depicted in Table 1. Each study
was classified according to the risk of bias as shown in Table 3.
The risk of bias assessment of each study was performed by

a single reviewer and was not blinded. For the evaluation of
the sum of evidence for each herbal product, we attempted to
divide them according to the quality of supporting literature
(Table 4). We consider that a meta-analysis and a systematic
review that support the use of an herbal drug are high-quality
evidence. At least one randomized controlled trial (RCT) with

a low or moderately low risk of bias or a well-designed cohort
were considered as moderate quality of evidence, and studies
other than the aforementioned were considered as low quality
of evidence. If inconsistent results were presented among stu-



Table1. Criteria for evaluation of the risk of bias.

Risk of Bias Criteria

Low RCT

Study Design

Traditional herbal medicine and rhinosinusitis

Random sequence generation

Allocation concealment

Intent-to-treat analysis

Blind or independent assessment for important outcomes
Co-interventions applied equally

Follow up rate >80%

Adequate sample size

Moderately low risk Moderate or poor quality RCT

Good quality cohort

Violation of one of the criteria for good quality RCT
Blind or independent assessment in a prospective study, or use of reliable data in a

retrospective study
Co-interventions applied equally
Follow up rate of 80%-+

Adequate sample size

Controlling for possible confounding

Moderately high risk Moderate or poor-quality cohort
Case-control
High risk Case Series

dies, then these specific herbal drugs were considered to hold a
low quality of evidence.

Results

Thirty-three studies met the purpose of this review and were
analyzed. These articles examine the effect of eleven herbal pre-
parations against ARS and CRS. The results of the clinical therapy
studies were combined in an evidence table (Table 2).
Pimpinella anisum, known as anise, is a spice plant endemic to
the eastern Mediterranean region and southwest Asia. It has
been studied for its use in chronic rhinosinusitis without polyps.
A study conducted by Teheran University Institute compares the
efficacy of intranasal Sinupim® (a solution containing Pimpinella
anisum) drops with fluticasone intranasal spray in a group of
forty-eight patients divided appropriately ©. The sample size,

as mentioned by the researchers themselves, is limited but
adequate, and the study is not blinded on the patient side, pos-
sibly affecting the credibility of this trial. The two groups were
treated for four weeks, which could be considered a short course
of treatment, especially in the evaluation of CRS, which presents
a long course characterized by exacerbations and periods of
remission. In addition, the preparation of the test drops (Sinu-
pim?®) is empirical, and the concentration of active substances in
the test formulation was not clearly standardized, affecting the
efficacy of different test bottles.

Chamomile (Matricaria chamomilla) is the common name for
several daisy-like plants that belong to the family of Asteraceae.
The most common type used therapeutically is chamomile. The
therapeutic effect of chamomile against CRS has been evaluated
by the double-blind placebo-controlled study of Nemati et al. ..
The main limitation of this study is that it examines the effect of
chamomile on CRS patients without polyps and mild CRSWNP.

Violation of any of the criteria for good quality cohort
Any case-control design

Any case series design

CRSWNP and CRSsNP exhibit a completely different pathophy-
siologic sequence ), which might be affected variably by the
testing formulation and should be evaluated separately. The
small sample size, the lack of power analysis justification, and
the short treatment course affect the robustness of the results as
mentioned above.

Ecballium elaterium or squirting cucumber belongs to the
Cucurbitaceae family, and it is a relative species of cucumber,
watermelon, and zucchini plants. Its juice contains cucurbitacin
B, which has anti-inflammatory properties ©, reduces fibrosis
and inflammation of nasal mucosa in animals with ARS ©, and
presents an anti-microbial effect against MRSA, MSSA, and C.
albicans 9. On the other hand, there are a lot of case studies
that present the adverse effects of intranasal administration of
Ecballium elaterium for the treatment of CRSWNP. Most of these
studies describe inflammation of the airway passages with
oedema of the uvula, that in serious cases even caused hypoxe-
mia 1719, There is a study by Sezik et al. in 1995 that studied the
effects of Ecballium elaterium in 69 patients with sinusitis ”. The
methodology of this study could not be identified. The article
uses the term sinusitis, which is a term that might refer to ARS
or CRS. The article supports that a cure was succeeded in 91% of
patients, which might be realistic only in ARS patients. There is
no standard treatment until today that can promise a 91% cure
rate in CRS. Further clarification on this subject is needed.
Cyclamen europaeum is a flowering plant endemic to central
Europe and the Mediterranean basin. The use of its essential oil
has been shown to be safe in a series of preclinical studies in
vitro and in vivo. A study by Fernandez-Campos et al. showed
that saponins, active substances in Cyclamen, do not infiltrate
through the nasal mucosa into the systemic circulation when
they are administered intranasally "®. A meta-analysis by Tresti-
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oreanu et al. in 2018 showed that C. europaeum’s plant extract
has a relatively safe profile with a high level of confidence, but
as the authors commented, conclusions could not be drawn
regarding the efficacy due to the poor methodology of the re-
searched studies ". PROSINUS study suggested that intranasal
administration of cyclamen extract as monotherapy against ARS
has better results than other common therapies without any
additional cost %, The evidence provided presents a low level
of confidence due to its design (observational descriptive study)
and possible confounding factors existing due to the different
combinations of drugs and other monotherapies that have been
compared to C. europaeum. In a multicentric randomized study
by Kriukov et al., the use of cyclamen is supported as mono-
therapy against ARS @". Ovchinnikov et al’s study compares

the addition of C. europaeum to the standard therapy with the
standard therapy alone in the treatment of ARS ©2. The main li-
mitation of both studies (Kriukov et al. and Ovchinnikov et al.) is
that the combined interventions were used in the control group
that differed from the intervention group, which clearly could
affect the result. Ovchinnikov et al’s study contains only a small
number of participants, and consequently, conclusions could
not be derived safely. There is only one study until now that exa-
mines the use of C. europaeum against acute exacerbations in
CRS. Lopatin et al. compared the efficacy on acute exacerbations
in CRS (AECR) between C. europaeum with antibiotic, C. europae-
um monotherapy, and antibiotic alone ?*. This study possibly
includes an appropriate number of participants (n=317)—no
power analysis was included, but it presents several limitations.
The treatment allocation was not randomized but was based
upon the treating physician’s choice, resulting in a potential se-
lection bias in which people with more severe symptoms would
receive the combined treatment. Moreover, the study was not
blinded neither to the doctors’ side nor the patients’side.
Pelargonium sidoides is endemic to South Africa. The root of this
plant was used traditionally in this area as a remedy against
upper respiratory tract infections. A double-blind randomized
controlled study by Bachert et al. compares the extract of P.
sidoides with placebo in the treatment of ARS ?¥. The main
limitation of this study is that the diagnosis of ABRS was presu-
med, and the diagnostic criteria do not precisely match those

of the EPOS2020 ©. In 2020, Peri¢ et al. compared the efficacy
(symptoms, endoscopy, cultures) of pelargonium with the ef-
ficacy of amoxicillin in the treatment of uncomplicated bacterial
rhinosinusitis . A year later, Peri¢ et al. compared the effects

of P. sidoides and roxithromycin on chemokine concentration in
nasal mucosa in patients with acute uncomplicated bacterial si-
nusitis ?%. Both studies by Peric et al. used an unblinded design,
which might have undermined the accuracy of the results. The
sample size is sufficiently large in both studies to detect primary
and secondary outcome changes. The later study by Peric et al.
has another limitation: the control group did not receive any
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treatment.

Bromelain is a group of enzymes found in the fruit and stem

of the pineapple plant. Passali et al. showed the presence of
bromelain in the nasal epithelium and blood serum after oral
administration @. A study by Buttner et al. concluded that oral
administration of bromelain improved various clinical markers,
such as Total Symptom score, Total Rhinoscopy score, and
SNOT-20, mostly in patients suffering from CRS without nasal
polyps 28, Buttner et al. examined the effect of bromelain on
twelve patients without a control, and the dosage used was not
standardized. These limitations affect the results and conclusion
and should be considered to hold a high risk of bias. Two studies
examine the effect of bromelain in patients with ARS. The first
study by Ryan et al. concluded that the addition of bromelain in
the standard therapeutic regimen decreases mucosal inflam-
mation and therefore improves the therapeutic result in patients
suffering from ARS @°; however, the results of their study

(Table 2) do not clearly reflect their conclusion, as only mucosal
inflammation was statistically improved, while the rest of the
parameters remained unchanged or insignificantly changed.
The second study, by Braun et al., examined the effect of mo-
notherapy with bromelain in children (<11 years old) suffering
from ARS €9, Although the methodology of this study is well
organized, treatment allocation was not blinded. Moreover, the
dosage of the bromelain tablets and the frequency and dosage
of the standard treatment were not mentioned. Moreover, the
sample size, even though it could be considered sufficient, was
unjustified by power analysis.

Nigella sativa is a plant endemic to the Mediterranean area.
There is only one study by Rezaeian et al., comparing the nasal
spray with Nigella with placebo for the treatment of CRSsP ©".
The sample size of this study is close to sufficient. The results
and conclusions of this study may be affected by using sodium
chloride 0.65% as a placebo-control. Hypotonic solution nasal
rinses may lead to increased mucin production ©2, which may
negatively affect the patient’s nasal congestion and rhinorrhea.
Manuka honey (MH) is a monofloral honey produced by bees
that pollinate from the nectar of Manuka trees (Leptospermum
scoparium), which are endemic in New Zealand and Australia.
The active substance in the Manuka honey is methylglyoxal, and
the content of this substance in the honey stratifies the honey
in grades of strength. A study by Alandejani et al. shows that

in vitro, Manuka honey acts against Staphylococcus aureus and
Pseudomonas aeruginosa biofilms 3. The in vivo study of Para-
masivan et al. concluded that methylglyoxal-augmented Ma-
nuka honey has anti-biofilm properties in the nasal epithelium
of animals that have been nasally irrigated with this substance
64, Nasal irrigation with Manuka honey also affects the concen-
tration of inflammatory markers, such as IL-6, IL-8, IL-13, MCP-1,
and MIP-16, in the nasal mucosa in patients who have undergo-
ne Functional Endoscopic Sinus Surgery, as Manji et al. showed



in their recent study . Even though this study is well-designed
and examines the effect of Manuka honey on a biochemical
level, there is a major drawback. The levels of interleukins are dif-
ferent in each phenotype of CRS. The effect of Manuka honey on
interleukins should be examined separately for each phenotype.
Moreover, this study has a very small number of participants,
and it is not safe to extrapolate accurate conclusions. Clinical
studies on the effectiveness of Manuka honey showed often
contradictory results. A single-blind study by Thamboo et al. in
patients with Allergic Fungal Rhinosinusitis showed that there
was symptomatic improvement (SNOT-22) but without concur-
rent endoscopic improvement 9. A study by Lee et al. that
examines cystic fibrosis patients who received postoperatively
(FESS) nasal irrigations with Manuka honey showed non-statis-
tically significant improvement of symptoms and statistically
significant improvement in endoscopic findings, compared to
natural saline irrigation ©7. Both studies (Thamboo et al. and Lee
2021 et al.) are single-blinded, and the second study includes

an inadequate number of participants (n=10). Moreover, in the
case of the Thamboo et al. study, the use of different treatments
in each nostril may lead to uncontrolled results due to possible
systematic effects of each drug. A study by Ooi et al. compares
the effectiveness of Manuka honey and culture-driven antibiotic
therapy in post-operative patients (FESS) and shows that the
use of Manuka honey is safe but not superior to culture-directed
antibiotics ©®. This study’s small sample size is unjustified by
power analysis, which might jeopardize the robustness of the
evidence presented. A study by Lee et al. in 2017 did not show

a statistical difference between Manuka honey irrigations and
saline, but in a subset of patients that did not receive antibiotics
or corticosteroids, culture negativity was statistically higher for
Manuka honey 9. Both Ooi et al. and Lee et al. have single-blin-
ded designs. This lack of blinding may affect the self-reported
SNOT 22 used in both studies. In the study by Lee et al., the only
significant outcome (culture negativity) appeared in a subgroup
of 10 patients, who did not receive either antibiotics or steroids,
which, apart from the small sample size of the study, might
predispose to selection bias. Moreover, the combination of small
sample size and methodology (+ antibiotics or steroids) might
result in inadequate randomization and residual confounding.

ELOM 080 is a standardized herbal mixture containing oils from
Eucalyptus, Lemon, (Sweet) Orange, and Myrtle in the ratio
66:32:1:1, and those plants give rise to its acronym. Preclinical
studies showed that ELOM 080 has secretor-motor, mucolytic,
and secretolytic actions affecting the mucociliary clearance of
respiratory epithelium “°-42. A multicentric double-blind rando-
mized placebo-controlled study by Federspil et al. showed that
ELOM 080 is significantly superior to placebo in the treatment
of acute post-viral uncomplicated sinusitis “*. This study by
Federspil et al. provides a good quality of evidence with a low

Traditional herbal medicine and rhinosinusitis

risk of bias due to its large sample size and well-designed me-
thodology. Another study by Karpova et al. examined the use of
ELOM 080 in the treatment of acute uncomplicated sinusitis in a
pediatric population “%. The study could not provide high-quali-
ty evidence due to its small sample size and unblinded metho-
dology. Pfaar et al. showed that ELOM 080 is a safe and effective
treatment for AVRS, as it reduced the severity of symptoms and
alleviated the symptoms three days earlier than the placebo

“), The clinical trial by Pfaar et al. is a very well-designed study
possessing a low risk of bias. Wu et al. is the only study exami-
ning the effect of the standardized herbal mixture in children
with CRSsNP “9. A limitation is the possible small sample size,
which undermines the sensitivity of the study. Furthermore, the
diagnostic criteria used in this study are not clearly presented.
Moreover, the control group receives antihistaminic medication,
which is not recommended as part of the treatment of CRS.
Finally, it should be noticed that there is a systematic review and
meta-analysis in progress that examines ELOM 080 effects in
both ARS and CRS “7.

BNO 1016 is an herbal mixture based on a dry extract of a fixed
combination of five herbal drugs, including Gentian root (Gen-
tianae radix), Primula flower (Primula flos), Sorrel herb (Rumicis-
herba), Elder flower (Sambuci flos), and Verbena herb (Verbenae
herba) in the ratio 1:3:3:3:3. Preclinical studies showed that the
herbal mixture has antibacterial properties “® and prophy-
lactic antiviral properties “?, improves mucociliary clearance
acting on various receptors such as CFTR and Ca?"-dependent
TMEM16A62 9, and presents anti-inflammatory action by inhi-
bition of production and expression of proinflammatory factors
as PGE2 and COX-2, respectively ®. BNO 1016 may provide
statistically significant improvement in cases of acute viral rhi-
nosinusitis when compared with placebo, as concluded by Jund
et al. 52, This study by Jund et al. is a well-designed study with

a moderately low risk of bias, providing a valuable conclusion
regarding the use of BNO 1016. The addition of BNO 1016 to
the standard treatment for acute viral rhinosinusitis is safe and
effective in children 2-5 years old, reducing the recovery time,
providing faster relief of major symptoms, reducing mucostasis,
and increasing the aeration of the middle ear 3. This study by
Sen’kevich et al. has a sufficient sample size and can be accoun-
ted as an accurate and valuable study from which it is possible
to extrapolate safe conclusions. Passali et al. compared BNO
1016 with fluticasone spray, concluding that these drugs have
the same therapeutic efficacy in the treatment of ARS ©4. Ac-
cording to the EPOS 2020 guidelines, fluticasone spray does not
provide a positive effect on quality of life, and due to moderate
quality of evidence, fluticasone is not the first line of treatment
in ARS, making the comparison between BNO 1016 and fluti-
casone spray of little clinical importance. Moreover, this study
has an unblinded methodology, which affects the self-reported
SNOT 20.
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Table 2. Literature review of herbal products use in rhinosinusitis and critical evaluation.
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Table 2 continued. Literature review of herbal products use in rhinosinusitis and critical evaluation.
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Table 2 continued. Literature review of herbal products use in rhinosinusitis and critical evaluation.

selq Jo ysu ybiy Aj21esapoy
‘ubisap Apnis papuliqun
Apnmis

S1y1 ul pajuasald Jou 1ng
painseaw sem 0z JONS 0 Ae@
'SYY JO JUS W] By}

ul 310D Jo bnip ay3 Apuai
-Ind jou s Aeads suosednn|4

selq 4O Ys1 Moj A|93esapo
S9DUIRYIP JuedLIUBIS 109}
-9p 0} dzIs 3|dwies JuadLNg

seiq Jo 3su Mo
Apnis paubisap-||oM

selq Jo ysu ybiy Aj21esapoy
snisnuis

21U0JYD 10} BLIIID di3soubelp
pazipiepuels Jo aUISAY

S4D 104

JUBWILaI} JUSIDLYYNS PaISP
-1SUOD 10U S| dUIWEISIYIUY
(pay1dads si sisAjeue somod
ou) azis djdwies |jews 3]q1ssod

uolen|eas [eanu)

‘Aeads
auosednny
se Aoedyyo
Jnnadessyy
awes

[
uswiess)
sualioys pue
Adeiayy jo
SSDUIAIIIYD
9y sanosdwiy
121dnuis

‘p|o sieak
G- uaIpiys
ul 9AID3YD
pue ajes

‘spisnuisoulyl
|ediA 31noe

ul JuUsWieal)
DAI1D3YD ue
siskep G| 10}
910l ONg J0
Bwi 08 Jo
eiul Ajleq

SyD duerpad
JO JUBWIeaI)
QY1 Ul duIw
-eis|yiue
uey} aA1ddy
-J9 2J0oW S|
|ouAwolRD

suoisn|puo)

'SJUDAD ISIDAPE SNOLISS ON "z L/ 0=d

‘sdnoub usamiaq aduasaIp Juedyiubis Ajjednsnels oN
(52 € Aep) §'9::z dnoup

('8¢ :€ Aep) £ 1| dnoig

‘Rep Uiy Y3 38 0Z LONS

685,0=d

‘sdnoub usamiaq aduasaIp Juedyiubis Ajjednsnels oN
‘(6'0L :0 Aep) §°L iz dnoun

(€710 Aep) gL :L dnoip

‘Rep Y| ayi uo

J01eb11sanul Ag painseaw 2103s woldwAs ues|y ul Jusw
-anoadwi Juedyiubis Ajjesnsiels pamoys syuaied ||y

Kep Y| :€ dnoin

Kep yio| :z dnoin

Kep y3/ :| dnoip

Adodsouiys

Jewuou ‘subis pue swoldwiAs jo £1an0331 919|dwiod)

Adodsouiys

Jewdou ‘subis pue swordwAs jo A19n0291 3319|dwo)
'9L0L ONE YUM U3s sem K1an0da1 J93sey Aep-1noy
5100°0=d ‘dnoib ogade|d ueyy dnoib

9L0L ONg Ul 1amoj Ajjednsiiels sem | Aep 1e 0 LONS
(L0000>d) dnoib 9101 ONE Ul JUSW

-anoidwi Juedylubis pamoys wordwAs [enpiaipul yoe3
1000°0>d

‘9L0L ONg JO JoAey Ul Juedylubis Ajjeansiels sem sdnoib
JUSWIEAI] UMD 2dUJHIP 9y ‘sdnoib yioq ul
Kjjenpeib panosdwi {7 | Aep 1e 2103s wordwiAs Jofe|y

50'0>d ‘dnosb Jusw

-1eaJ1 9Y1 Ul S91BJ UOI1DLI SIDAPE J9MO| AjJuedyiubis
10'0>d ‘|03

-1IAWO|9D) 10} SD1RJ DAIIDDYD [101 JuedYIUbIS Ajjednsiels
500<d shep '€ -/+

6'9 :ulweluaydio|y) skep £ €-/+/'G:9110} [OHAWO[D
W11 UOISSIWDI Ul 9dDUJayIp Juedylubis Ajjesnsnels o

pa3ybi|
-ybi1y a1 paurwexa sawod3InQ [e31ul]) uiely s}nsay

og=uskep |

J10j Aj1ep Juisou ydes ui synd z
Aeids ‘auosednni{ :z dnoio 'g
0€=U skep ¢ | 10} AIL33|qe}

| ‘9M04 g3a1dnuis :| dnoig 'y

0€=U 0gade|d
juelsabuodap |edidoy

pue sasull |eseu :¢ dnoin )
z=useyul

Jossaidwod e ybnoiyy Aep e
sswi z-1 bw gz | 1| dn0iqnue
JIoNWiN|4 + syueisabuodsp
|e21do) + uoiN|os 21U01os|
Yam sasull [eseu iz dnoi °g
og=u

syueysabuodap |edidol pue
S9sull [eSEU + S0P paishipe
abegLoL ONg:L dnoio "y

£6T7=U 'skep

S 404 @lLAjjes0 ogedeld 'g
£0g=u ‘skep G|

104 QIL‘BW 091 9L0L ONE 'Y

87=U ‘syluow ¢

1oy sdoup |eseu 9, | sulpayda
+ bw 1 Jd s19|ge1 ¢ ‘s19|qe1
|eso suiwesuaydiolyd g
L=Uu ‘syluow ¢

1oy sdoup |eseu 9, | sulpayds
+ Ajiep bwog jo sajnsded

€ ‘paziprepuels o|OLAN Y

uolejnwio4

‘Apnis
|1oqe|-uado
aAnDadsoid vy
¥S)

09=u ‘|e 13 1jessed

‘Apnis |eauld

aAneledwod

9AI>3dsoud

paziwopuel

plo ‘usado ue

sieak g - (€9) 1e
78=u 19 YDIA,USS

(s1sA]

-eue pajood)
Apnis
Ja3udnINW
‘dnoib-|9|jesed
‘p3||013u0d
-oqgade|d
‘puljg-sjqnop
‘paziwopuel
‘anndadsoid v
(¢s)sLoz/Lo

009=u ‘[e 39 punf

p|o Apnis

siedk QL -7  [eUOIIBAISSCO
pabe annesedwod
uaipjiyd>  aAndadsoud y
69=U (ClNRERI

uon
-ejndod

Apnas jo adAL

Sqv

SIS
-nuisoulyy
|edip 2INdY
ouelpaed

SqV [BlIA

dNSSHD

oseasig

oJaidnuis
-910L ONg

oJaidnuis
-9101 ONg

oJaidnuis
—-910l ONE

paz
-Ipibpupbis
olOLAW
/2110J 4|0}
BIIIED)
/IOLIAW
/080 WOT3

uonedipaw
leqaH

Rhinology Vol 63, No 3, June 2025

12



Traditional herbal medicine and rhinosinusitis

Table 2 continued. Literature review of herbal products use in rhinosinusitis and critical evaluation.
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Table 3. Evaluation of the risk of bias in RCTs and cohorts according to the Table 2 criteria.

Study Design  Random Allocation Intent- Double- Co-inter- Follow Adequate Risk of Bias
sequence conceal- to-treat Blindor ventions uprate sample
generation ment analysis independ- applied >80% size
ent as- equally
sessment
Vazifehkah et al. © RCT + + - Single + + + Moderately
(clinician) low risk
Nemati et al. RCT + + - + + + Not clear  Moderately
low risk
Sezik etal. 7 Cohort - = > = Not clear NM > High risk
Mullol et al. @9 Cohort NA NA NA - - Not clear + Moderately
high risk of
bias
Kriukov et al. @» RCT + uD ubD ubD - uD + Cannot be
determined
Ovchinnikov et al. ?? RCT - ub ub ub - ub - Cannot be
determined
Lopatin et al. @ Cohort NA NA NA - - + + Moderately
high risk
Bachert et al. @¥ RCT + + + + + + + Low risk
Peri¢ et al. 2020 RCT + + - - + + + Moderately
low risk
Peri¢ et al. 2021 @9 RCT + - - - + + + Moderately
low risk
Buttner et al.?® Observational NA NA NA ubD Not clear + - High Risk
study
Ryan et al. ®? RCT NM NM - + - + Not clear  Moderately
high risk1
Braun et al. % Cohort NA NA NA + + + + Moderately
low risk
Rezaeian et al. ¢" RCT + + - + + + + Moderately
low risk
Maniji et al. ®*) RCT + NM = = + + = Moderately
low risk
Thamboo et al. ¢ RCT + + - Single + + + Moderately
(clinician) high risk2
Lee et al., 2021 7 RCT + + - Single - + - Moderately
(clinician) low risk
Ooi et al. ®® RCT + + = Single + + = Moderately
(clinician) low risk
Leeetal, 2017 RCT + + - Single + + + Moderately
(clinician) low risk
Federspil et al. RCT + + + + + + + Low risk
Karpova et al. “% Cohort NA NA NA - + + - Moderately
high risk
Pfaar et al. RCT + + + + + + + Low risk
Wu et al. 49 Cohort NA NA NA NM + Not clear  Moderately
high risk
Jund et al. ©? RCT + + - + + + + Moderately
low risk
Sen’kevich et al. ©) RCT + + - + + + + Moderately
low risk
Passali et al. ¥ Cohort NA NA NA - Not Clear + + Moderately
high risk
Neubauer et al. & RCT + + - + + + + Moderately
low risk
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Allocation
conceal-
ment

Random
sequence
generation

Study Design

Gottschlich et al. ¢® Cohort NA NA
Reden et al. ©” RCT NM NM
Bittner et al. ©® Cohort NA NA
Palm et al. RCT + +

Intent- Double- Co-inter- Follow Adequate Risk of Bias
to-treat Blindor ventions uprate sample
analysis  independ- applied >80% size
ent as- equally
sessment
NA + + + + Moderately
low risk
- + Not clear - - Moderately
high risk’
NA + - + + Moderately
low risk
+ + + + + Low risk

NA: not applicable, UD: unretrieved data, NM: not mentioned. 1. According to Criteria presented in Table 2, Reden et al. and Ryan et al. RCTs should be

evaluated as moderately low risk of bias, but due to the absence of important information in the article regarding the randomization and allocation

to treatment as well as the power analysis, we decided to downgrade to moderately high risk. 2. According to Criteria presented in Table 2, Thamboo

et al’s RCT should be evaluated as moderately low risk of bias, but we decided to downgrade it due to the design of the study, as each patient sprayed

one nostril only and evaluated with SNOT-22 each nostril separately which is not methodologically accurate as systematic effects might affect the

results.

It should also be noted that day 1 SNOT was measured but was
not mentioned in the study. A study by Neurbauer et al. conclu-
ded that the addition of BNO 1016 to standard ABRS treatment
provides faster and better symptomatic relief 3. The major
drawback of this study is the utilization of radiological findings
(X-ray) to diagnose and compare the efficacy of the different
drugs, which may not present an accurate picture. A study by
Gottschlich et al. compared the previously mentioned ELOM 080
with BNO 1016 against ARS, concluding that even though both
herbal mixtures are effective in the treatment of ARS, ELOM 080
resulted in faster and more total therapeutic results ©°. This is

in general a well-designed cohort, which compares the efficacy
of two herbal drugs. A study on patients with anosmia due

to CRS shows that the addition of BNO 1016 to prednisolone
treatment does not provide increased therapeutic outcome ©7.
This study includes a small number of participants. Bittner et al’s
meta-analysis concluded that BNO 1016 is safe and effective in
the treatment of ARS ©®. Their research presents a large sample
size and accurate methodology, resulting in a high quality of
evidence with a moderately low risk of bias. BNO 1016 has been
studied for its effect against CRS in a large study (929 patients)
by Palm et al. The initial results on the 8th week demonstra-

ted the safety of BNO 1016 use against CRS but failed to show
significant improvement in symptoms. Then, those patients that
suffered from severe CRS were selected by specialists. This group
of patients achieved better therapeutic results than those with
mild CRS after receiving BNO 1016 ®.This study suffers from se-
lection bias as the diagnosis was made by specialists along with
general practitioners. Using this inclusion criteria, there were no
significant different results between drug and placebo. Only in
the post hoc analysis was it clear that an effect exists.
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Xiangju is an herbal mixture of Platycarya Strobilacea Sieb,
Astragali Membranacei Radix, Angelicae Dahuricae Radix,
Spica Prunellae, Magnoliae Officinalis Flos, Glycyrrhiza Radix

et Rhizoma, and Chrysanthemi Inidci Flos that is administrated
per os as a capsule. The efficacy of this herbal mixture against
CRS has been studied thoroughly. The systematic review and
meta-analysis of Xi et al. supported the addition of Xiangju in
the standard treatment of CRS ©°. This systematic review and
meta-analysis provide high-quality evidence on the addition of
Xiangju to the routine treatment in CRS.

Discussion

This study aims to review and evaluate the current literature on
herbal preparations used for the treatment of ARS and CRS. An
important limitation of the studies included in this review is that
only a fraction of the studies evaluated examine the efficacy of
an herbal product in specific ARS or CRS phenotypes. ARS phe-
notypes such as acute bacterial, viral, or post-viral rhinosinusitis
might share some common characteristics but follow different
pathophysiologic mechanisms and present a variable compli-
cation rate and severity. Therefore, herbal products should be
examined specifically for each ARS phenotype. The guidelines
should specifically state the phenotype of ARS against which the
recommended herbal product has been tested and its efficacy
has been approved. The same discussion applies to CRS pheno-
type classification, whereas the pathophysiologic mechanism

is different. CRSWNP is mostly a type 2 inflammation mediated
by Th2 lymphocytes through IL-4, IL-5, and IL-13, while CRSsNP
could be either type 2 or non-type 2 inflammation mediated

by TH1 via IFNy and TNFa and TH17 via IL-17, IL-22, and IL-23 ©),
and therefore different substances might affect each phenotype
differently.



Table 4. Evaluation of the sum of the literature for each herbal product.

Herbal formulation

Disease

Summary of evidence

Traditional herbal medicine and rhinosinusitis

Comments

Quality of evidence

Pimpinella anisum-
SINUPIM

Matrricaria
chamomilla

Ecballium elaterium

Cyclamen euro-
paeum, Sinuforte®

Pelargonium
sidoides (EPs 7630)

Bromelain

Nigella sativa

Manuka honey/
Leptospirum Honey

ELOM 080 — Myrtol/
GeloMyrtol® forte/
Myrtol®
Standardized

BNO 1016 -
Sinupret®

BNO-1016 vs
ELOM-080

Xiangju

CRSsNP

CRSsNP and mild
CRSWNP

ARS

ARS

AECR

ABRS
uncomplicated

ARS

Pediatric ARS

CRSsNP Post sinus
surgery

CRSsNP

AFRS

Post sinus surgery
Recalcitrant Cystic
fibrosis CRS
Post-sinus surgery

CRS
Post sinus surgery

Acute (Post Viral)
rhinosinusitis
Acute Viral
Rhinosinusitis
Pediatric ARS

Pediatric CRSsNP

Acute Viral Rhinosi-
nusitis
ARS

pediatric Acute Viral
Rhinosinusitis
CRSsNP

Anosmia in CRS

ARS

CRS

One RCT with a moderately low
risk of bias

One RCT with a moderately low
risk of bias

One unclear cohort with a high
risk of bias

One Metanalysis, two RCTs
with an unclear risk of bias, one
Cohort with a moderately high
risk of bias

One Cohort with a moderately
high risk of bias

One RCT with a low risk of bias
Two RCTs with a moderately
low risk of bias

One RCT with a moderately
high risk of bias

One Cohort with a moderately
low risk of bias

One Observational study with
a high risk of bias

One RCT with a moderately low
risk of bias

One RCT with a moderately
high risk of bias

One RCT with a moderately low
risk of bias

Three RCTs with a moderately
low risk of bias

One RCT with a low risk of bias
One RCT with a low risk of bias

One Cohort with a moderately
high risk of bias
One Cohort with a moderately
high risk of bias

One RCT with a moderately low
risk of bias

One Metanalysis and Cohort
with a moderately low risk of
bias

One Cohort with a moderately
high risk

One RCT with a low risk of bias

One RCT with a moderately
high risk of bias

One Cohort with a moderately
low risk

One Systematic review and
metanalysis

17

Supports the use of P. anisum
compared with fluticasone spray

Supports the use of M. chamo-
milla drops intranasally

Unclear methodology, unre-
trieved data

Metanalysis shows that Cyclamen
europaeum is safe. Effectivity
could not be evaluated due to the
low quality of included RCTs.

Supports monotherapy or the ad-
dition of C. europeum to antibiotic
therapy

Supports the use of Psidoides

Addition of bromelain to the
standard regimen
Monotherapy with Bromelain
shows faster recovery from ARS
symptoms

Supports the use of Bromelain
tablets

Supports the use of N. sativa spray

Symptomatic improvement
(SNOT 22)

No statistically significant change
in quality of life and culture
negativity

Incongruent results

Supports the use of ELOM 080
Supports the use of ELOM 080
Supports the use of ELOM 080

Supports the use of ELOM 080
compared with antihistaminic
drugs

Supports the use of BNO 1016

Supports the use of BNO 1016

Supports the use of BNO 1016

Post-hoc analysis only showed a
significant positive effect
No difference in olfaction
between BNO 1016 and placebo

Supports the use of ELOM 080

Addition of Xiangju to the
standard treatment improves the
oucome

Moderate quality

Moderate quality

Low quality

Low quality

Low quality

Moderate quality

Low quality

Moderate quality

Low quality

Moderate quality

Low quality

Moderate quality

Low quality

Moderate quality
Moderate quality
Low quality

Low quality

Moderate quality

High quality

Moderate quality
Moderate quality

Low quality

Moderate quality

High quality
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Only one formulation is contraindicated due to serious adverse
effects related to its use. Ecballium elaterium has been widely
evaluated in literature. Due to a great number of case reports,
which highlight its serious adverse effects of upper airway
edema overshadowing the possible positive effects that have
been presented in a few low-quality clinical trials, E. elaterium
should be avoided under any circumstance until high-quality
evidence supports otherwise.

Acute Rhino Sinusitis (ARS)

BNO 1016 is an herbal formulation supported for its efficacy
against ARS by high-quality evidence in the literature. ELOM
080 is supported by moderate quality of evidence in cases of
acute viral and post-viral sinusitis, as well as P. sidoides for acute
bacterial rhinosinusitis. A non-interventional study by Gottsch-
lich et al. ®® compares the efficacy of ELOM 080 with BNO 1016,
concluding both showed similar efficacy, but ELOM 080 resulted
in more rapid and complete recovery in ARS. Bromelain presents
low quality of evidence in ARS cases. Cyclamen europaeum

use against ARS has been thoroughly evaluated by numerous
studies that support its use. However, a meta-analysis by Tres-
tioreanu et al. advocates the safety of C. europaeum in patients
with ARS, but its efficacy could not be evaluated due to the poor
design of the existing RCTs @%. Therefore, we consider that C.
europaeum’s efficacy against ARS is supported by low-quality
evidence. This contradicts the 1b level of confidence, which is
presented in EPOS 2020 ©. EPOS 2020 includes the same two
studies (Ponikau et al. "" and Pfaar et al. ") that have been
evaluated in the aforementioned meta-analysis. Trestioreanu

et al. downgrade the quality of these studies specifically due to
small size, with high dropout in the Ponikau 2012 study, as well
as both studies lack of reporting of concealment of allocation to
treatment and lack of blinding on the evaluators side.

Pediatric Acute RhinoSinusitis (pARS)

BNO 1016 addition to the standard regimen. Braun et al. conclu-
ded that the use of bromelain-only therapy in uncomplicated
PARS resulted in statistically significant faster recovery than the
combination of bromelain and standard regimen ©7. This study
has a moderately low risk of bias, and consequently it could be
considered as a moderate quality of evidence. ELOM 080 efficacy
in pARS is supported by low quality of evidence.

Chronic RhinoSinusitis (CRS)

Xiangju is the only herbal mixture that is supported by high-
quality evidence in the treatment of CRS. Xi et al’s systematic
review and large meta-analysis support the addition of Xiangju
herbal mixture capsules in the standard regimen in patients
with CRS ©%, P anisum and Nigella sativa present moderate
quality of evidence specifically for patients with CRSsNP, as well
as M. chamomilla for patients suffering from CRSsNP and mild
CRSwNP. Bromelain and Manuka honey use for the treatment of
CRS (and AFRS in the case of Manuka honey) present low quality
of evidence in the existing literature. Bromelain, as well as Manu-
ka honey, have been extensively studied, but the results of the
different studies were often contradictory in the case of Manuka
honey or extrapolated from poor methodology and small-sized
trials in the case of bromelain. In the case of BNO 1016, its use in
CRS cannot be supported. The only existing study is that of Palm
et al. ®, whose primary analysis did not present any significant
change in the symptom score. A post hoc analysis revealed a
significant change, which should not be regarded as definitive
proof.

Conclusion

Only BNO 1016 efficacy against ARS is supported by high-quality
evidence. The same applies for the addition of Xiangju capsules
in the standard regimen against CRS. Regarding the remaining
herbal preparations, a few promising herbal drugs might exist
but need to be further evaluated by high-quality clinical trials
and meta-analyses before they could be safely and accurately
recommended for the treatment of ARS and CRS.
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