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ABSTRACT Bronchial asthma is one of the most common chronic inflammatory diseases. Complementary and alternative
medicine is increasingly used for treating bronchial asthma. Ten electronic databases were searched to investigate whether
honey alone or in combination with other ingredients can be considered as the potential treatment for bronchial asthma.
Combinations of honey and Nigella sativa (NS) showed significant improvement in all pulmonary functions, including forced
expiratory volume (FEV1) (MD=0.52, P <.001), forced vital capacity (FVC) (MD=0.55, P=.002), and peak expiratory flow
rate (PEFR) (MD=280.60, P<.001), in both moderate and severe, uncontrolled persistent asthma compared with baseline.
Asthma control test scores also improved significantly (MD =11.22, P<.001) in patients using combinations of honey and NS
compared with baseline. Patients with a less severe grade of asthma showed a significant positive response in clinical
parameters upon using honey. One study showed that using celery seeds and honey was associated with clinical improvement
of both lung functions, FEV1 (MD=18.09, P<.001) and FVC (MD=24.23, P<.001), and respiratory parameters compared
with baseline. In conclusion, honey alone has no strong evidence of being effective in controlling asthma. However, when
used in combination with other substances, it showed a relatively high efficacy in patients with asthma. This finding may help
in asthma control with lower cost alternatives and better outcomes.
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INTRODUCTION

B RONCHIAL ASTHMA IS one of the most common chronic
inflammatory diseases affecting around 334 million
people worldwide.! Prevalence of the disease varies widely
between countries, ranging from 1 up to 18%, and is more
common in developed countries.? It accounts for ~ 250,000
deaths per year with low- and middle-income countries
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having more than 80% of the mortality rate.>* Although
asthma is two times more common in males than females,
adult women have higher rates than men with severe asthma
attacks occurring at an equal rate.>*

Asthmatic patients present with recurrent episodes of
wheezing, chest tightness, breathlessness, and coughing,
worsening at night and early in the morning.® The disease is
characterized by chronic inflammation of the airways with
associated remodeling.® It is also associated with goblet cell
hyperplasia and metaplasia, bronchial gland enlargement,
increased smooth muscle mass, angiogenesis, and alteration
of extracellular matrix components leading to airway mucus
hypersecretion and obstruction.”®

The most common treatments to manage asthma are
mainly f-agonists and inhaled corticosteroids.” These drugs
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relieve asthmatic attacks by acting on the airway smooth
muscles, causing relaxation.” Unfortunately, asthma attacks
and exacerbation can reoccur as the underlying pathology
still presents.'® Additionally, prolonged use of these drugs
can cause local and systemic side effects, including dys-
phonia, growth failure, elevated intraocular pressure, ac-
celerated loss of bone mass, oral candidiasis, and mild
tachyphylaxis.” These problems raise the need to find al-
ternative treatments for asthma with fewer side effects;
hence, the use of natural products is a promising approach.

Complementary and alternative medicine (CAM) is de-
fined as a group of diverse medical practices and products
that are not currently considered to be part of conventional
medicine.!' Lung complications, especially allergic diseases
and asthma, rank in the top 15 most important diseases for
which CAM is used for both children and adults.'*!* In
pediatric populations, some studies showed that CAM has
been widely used in about 66% asthmatics, reaching 80% in
some other diseases.'*!> In the same context, honey (as a
part of CAM) has been widely used as a treatment for cough,
infections, fever, and inflammation.'® It is reported to have
anti-inflammatory, antibacterial, antioxidant, and anti-
immunomodulatory effects.!”!8 It was suggested that honey
nebulization is effective in treating upper acute asthma in
pediatric patients.'® Additionally, many studies have shown
that oral honey intake was effective in decreasing both
symptoms and frequency of asthma attacks.'***~2* This
study aimed to review the efficacy and safety of honey
(alone or combined) as an antiasthmatic remedy.

METHODS

Search strategy and study selection

This study was performed according to recommendations
of the PRISMA statement, which is available as a supple-
mentary PRISMA checklist.>* In October 2016, 10 elec-
tronic databases were searched: PubMed, Scopus, ISI Web
of Science, WHO Global Health Library (WHO GHL),
Virtual Health Library (VHL), Google Scholar, POPLINE,
New York Academy of Medicine Grey Literature report
(NYAM), Controlled Trials (mRCT), WHO International
Clinical Trials Registry Platform (ICTRP), and System for
Information on Grey Literature Report in Europe (SIGLE).
The following search terms were used: [honey AND (asth-
ma OR (bronchial hypersensitivity) OR (bronchial hyper-
reactivity) OR (respiratory hypersensitivity) OR (airway
hypersensitivity) OR (airway hyperreactivity)] with no re-
strictions on language or publication date.

Three reviewers independently screened titles and ab-
stracts to select potential full-text articles for further scru-
tiny according to inclusion and exclusion criteria. The
inclusion criterion was any article that discussed the effect
of honey on bronchial asthma, including animal and human
studies.

All original articles were included without restriction to
study design. No restriction of language, country, socio-
economic status, or time period was applied. Our exclusion

criteria were as follows: unreliably extracted data, over-
lapped data sets, books, conference articles, theses, case
reports, nonoriginal articles (reviews and analyses), and
articles without available full text (conference, editorial, and
author response). Any disagreement was resolved through
discussion and arbitrated with the senior authors. The study
selection procedure is summarized in a systematic review
flow chart (Fig. 1).

Data extraction

Data were extracted independently by three reviewers
using standard data extraction forms and any disagreement
was resolved through discussion and consensus between
reviewers and senior researchers was achieved. If there was
one study with more than one publication report, they were
compared and the publication with the most complete da-
taset was included. The data extraction sheet included the
title of the article, name of authors, year of publication,
characteristics of population, and country of recruitment, as
well as data about sample size, study design, follow-up, and
individual characteristics of participants. Confounders, form
of honey, and outcome of the study were also recorded.

Quality assessment

Two authors assessed the quality of studies independently
without blinding to authorship or journal. Discrepancies
were resolved by discussion with the senior authors. Three
different quality assessment tools were utilized according to
the study design of each article. Three included randomized
controlled trials (RCTs) were assessed by Cochrane Colla-
boration’s tool for assessing risk of bias in randomized tri-
als.”> Three cross-sectional studies were assessed by
Australian Cancer Network’s quality assessment tool for
cross-sectional studies.?® Two animal studies were assessed
using SYRCLE’s risk of bias tool for animal studies.?’

The metrics used to assess the quality of RCTs included
random sequence generation (selection bias), allocation
concealment (selection bias), blinding, incomplete outcome
data (attrition bias), selective reporting (reporting bias), and
other sources of bias. The metrics used to assess the quality
of cross-sectional studies included subject selection, com-
parability of groups analyzed on demographic characteris-
tics, and participation rate. On the other hand, selection bias,
performance bias, detection bias, and attrition bias were
used to assess animal studies.

Analyses

All data were analyzed using comprehensive meta-
analysis software, version 3 (Biostat, NJ, USA). Whenever
possible, dichotomous and continuous variables were ana-
lyzed to compute the pooled odds ratio (OR) and stan-
dardized mean difference, respectively. The corresponding
95% confidence intervals of pooled effect size were also
calculated using a fixed-effects model. No heterogeneity
was significant enough to use a random-effects model due to
the relatively small number of articles. Heterogeneity was
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FIG. 1. Flow diagram of the search and review process.

assessed with Q statistics and I? test considering it signifi-
cant with I? value >50% or P value <.01.

RESULT
Study characteristics

A total of eight studies were included in the final analysis.
Most of the studies were cross sectional (n=4) and the rest
were animal studies (n=2) and RCTs (n=2). These studies
had been conducted in Sudan (rn=3), Egypt (n=2), India
(n=1), Iraq (n=1), Malaysia (n=1), and Saudi Arabia
(n=1). Two studies assessing the effect of honey on asth-
matic patients were conducted in Saudi Arabia and Iraq in
2008, followed by Sudan in 2011. The effect of honey alone
was assessed in three studies (including animal), while the
other five evaluated it as a combination with other therapies.
Sample size in the included studies ranged from 27 to 60
patients. Most of the studies had patients with different
degrees of asthma, ranging from mild to severe persistent
asthma; only one study used human controls.?® Three studies
were performed using honey combinations with Nigella
sativa (NS) and an RCT used a honey combination with
Vrisha ghrita (VG).28-3¢

Most studies had both children and adults as participants
with an age group ranging from of 0 to 60 years. Statistics on

mean age with associated standard deviation (SD) and
gender were not reported consistently in the included stud-
ies. Table 1 presents the summary characteristics of in-
cluded studies.!5-28-34

Honey alone

A cross-sectional study done in Saudi Arabia interview-
ing 200 asthmatic patients demonstrated honey as the sec-
ond most frequently used unconventional therapy in 49
(24.5%) patients.*! Honey use among controlled patients
was 60.71% (CI=41.99-76.74, P=.261), whereas 74.36%
of asthmatic patients (CI=58.56-85.61, P=.004) used it.
Their results found no significant effects of using honey for
disease control.

Some animal studies have investigated honey effects with
contradictory results. ElI-Aidy et al. tested the effect of using
honey in a cobalamin-induced asthma model in mice.** It
showed significant decrease in peripheral blood neutrophils
in the sensitized honey group. Additionally, histopatholog-
ical examination of lung tissues showed significant increase
in inflammatory cells compared with the naive group. These
results may be due to vasodilator and immunostimulatory
effects leading to increased incidence of asthma cascade
events. On the contrary, another study measured the effect
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of aerosolized honey in an ovalbumin (OVA)-induced
model in rabbits and showed positive effects in inflamma-
tory cell response, airway structures, and goblet cells.'®
Honey significantly decreased inflammatory cell infiltration
with significant reduction in thickness of airway epithelial
and mucosal regions following asthma induction with OVA.
At the level of goblet cells, honey showed a significant re-
duction in all treatment groups.

Honey and NS

Two Sudanese studies tested the effects of honey in
combination with NS on lung functions.?®** Abdelrahman
et al.?° demonstrated a total significant improvement of all
lung functions, including forced expiratory volume (FEV))
(MD=0.52, P>.001), forced vital capacity (FVC) (MD=
0.55, P=.002), and peak expiratory flow rate (PEFR) (MD =
80.60, P>.001), in both moderate and severe persistent
asthma compared with baseline.’® Nevertheless, Ameen
et al. showed only significant improvement at the level of
FVC with no change of either FEV, or PEFR in five asth-
matic patients.® Data from both studies could not be pooled
together due to their different forms of presenting the
results. Only one study showed a total significant im-
provement of all muscle power tests, including maximal
inspiratory pressure (MIP) (MD=24.51, P>.001) and
maximal expiratory pressure (MEP) (MD =24.64, P> .001),
in 30 patients with both moderate and severe, uncontrolled
persistent asthma compared with baseline.?® Similarly, only
one study found showing a significant improvement in
asthma control test (ACT) scores (MD=11.22, P>.001) in
patients using the honey and NS combination compared
with baseline.?’ In terms of clinical assessment, Abdelrah-
man et al. investigated clinical effects of honey and NS as an
adjuvant therapy to inhaled corticosteroids in 30 patients
with persistent asthma.3 It showed a significant decrease in
both the respiratory rate (MD=4.20, P=.087) compared
with baseline and wheezing percentage among patients in
both severe (from 77.7% to 11.1%) and moderate (22.2% to
88.8%) asthma groups. Similarly, vesicular breathing
showed a remarkable decrease among patients with mod-
erate asthma (from 54.5% to 45.5%), although it was in-
creased in patients with severe asthma (81.8% to 18.1%).
This shows that a good optimal effect is obtained in less
severe cases.

Honey and celery seeds/Vrisha ghrita

One study demonstrated a total significant improvement
of lung functions, including FEV% (MD=18.09, P>.001)
and FVC % (MD=24.23, P>.001), in 60 patients with
bronchial asthma using celery seeds and honey compared
with baseline.®> A case—control study investigated the
clinical effects of honey and VG as a treatment in children
with asthma.®* It showed a significant decrease in respira-
tory rate (MD=0.4, P=.05), wheezes (MD=1.5, P=.01),
and cough (MD=1.5, P=.01) compared with baseline.
Additionally, it was associated with better chest expansion

(MD=1.3, P=.01) and decreased breathlessness (MD=1.7,
P=.01) compared with baseline.

Quality assessment

Quality of the included studies was assessed across sev-
eral matrices. Overall, 5/8 studies had a high risk of bias,
while the other three studies had low risk of bias.!®3!734 The
most common criteria unfulfilled or not reported by the in-
cluded studies were allocation concealment (n=4), blinding
(n=3), and subject selection for cross-sectional studies
(n=2) (Fig. 2).

DISCUSSION

Our study aims to evaluate the effect of using honey as a
treatment in asthmatic patients by itself or in combination
with other therapies. The most popular combination in lit-
erature was honey and NS. All studies using this combina-
tion showed a significant improvement in all aspects of
pulmonary functions (FVC, FEV,, and PEFR), muscle
power tests (MIP and MEP), ACT, and clinical assessment
(wheezes and vesicular breathing). This improvement in
pulmonary functions could be explained by unique charac-
teristics of the honey and NS combination, including anti-
inflammatory/antiallergic and immunomodulatory character-
istics.>> The improvement in MIP and MEP can be possibly
explained by the medicinal characteristics of honey.>>°
However, more severe cases will need potentiation by the
synergistic bronchodilator, antitussive, and other medicinal
properties of NS.374043 Moreover, the significant improve-
ment in ACT score was associated with an obvious reduction
in the use of rapid reliever/rescue inhalers, which is consistent
with the global strategy for asthma management and control.**

Other combinations mentioned in the literature were
honey with either celery seeds or Vrisha ghrita. Both com-
binations were associated with significant improvement ei-
ther in pulmonary functions (FEV,; and FVC) or different
aspects of clinical features. In addition to the aforemen-
tioned effect of honey, celery seeds contain limonene and
antioxidant vitamins (A, E, and C).** These components
increase the serum selenium level, which is an integral
component of glutathione peroxidase,*®#’ part of the pul-
monary antioxidant system, thus increasing stability and
integrity of the cell membrane.*®*’

Although honey alone has no significant advantage in
controlling asthma in humans, animal studies showed pos-
itive results, which may be due to using different models
(mice and rabbits) or different forms of honey. The positive
effects obtained with rabbits are more reliable due to more
phylogenetic similarity with humans and better under-
standing of lung structure than mice.*® Additionally, using
aerosolized honey ensures maximum deposition of honey on
airway surfaces. In addition, the negative results shown in
mouse models may be due to honey-induced vasodilatation
and immunostimulatory effects leading to increased inci-
dence of cascade events of asthma.

The most obvious limitation of our study is the small
number of studies and population included. In addition,
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many confounders were not taken into consideration such as
different types of populations, ages, or severity of diseases.
In addition, severe persistent disease, high education level,
and congruence with the patient’s own beliefs, values, or
philosophical orientations toward health and life are estab-
lished predictors of the use of CAM.*® Another limitation is
the different combinations studied. In those cases, it is un-
clear whether the positive/negative effect was due to honey
alone, the combined element, or the synergistic effect of
them together.

In conclusion, honey alone has no strong evidence to
support its effectiveness in controlling asthma. However,
when used in a combination with other substances, it showed

Selective reporting (reporting bias)

a relatively high efficacy in patients with asthma. Accord-
ingly, these combinations can be used as adjuvant therapies to
decrease asthma severity and hence the need for asthma-
relieving drugs to improve the quality of life. This finding will
help in asthma control with lower cost alternatives and better
outcomes, which are consistent with the recent support of the
World Health Organization (WHO) to integrate traditional
medicine within health care systems.*
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