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Abstract

Chinese herbal medicine (CHM) has long been used for allergic rhinitis (AR). This systematic 

review aimed to investigate the clinical effects and safety of oral CHM for AR by comparing it to 

western medications (WM). Nineteen databases were searched up to 27 May 2020. Randomized 

controlled trials (RCTs) assessing the effects of CHM on the primary or secondary outcomes 

comparing to WM, in any age of the patients, were included. The pooled results were expressed 

as mean difference, standardized mean difference or odds ratio with 95% confidence intervals. 

Eighteen RCTs were included and 17 of them were evaluated in the meta-analysis. CHM may 

improve total nasal symptom scores, individual symptom scores (rhinorrhea, nasal congestion, 

sneezing and nasal itching), quality of life and recurrence rate, compared to antihistamines 

(loratadine and chlorpheniramine). Only mild and transient adverse events of CHM were reported. 

However, there were no significant differences in some subgroup analyses in total nasal symptom 

scores, rhinorrhea, nasal obstruction, sneezing, nasal itching and SF-36. Due to the small number 

of included studies, poor quality of trial design and substantial heterogeneities, the potential of 

CHM for AR, should be validated in large, multi-center and well-designed RCTs in the future.
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1 Introduction

Allergic rhinitis (AR) is a common allergen-induced immunoglobulin E (IgE) mediated 

inflammatory disease that affects the nasal mucosa membranes (Sin & Togias, 2011). In 

Australia, the incidence of AR in Australia was approximately 19% (over 4.6 million 

people) in 2017 to 2018, whereas children seem to be less affected by this condition, 

accounting for only 10% within all AR patients, compared to other age groups (Australian 

Institute of Health and Welfare, 2019). There are two different types of AR, including 

seasonal AR (SAR) and perennial AR (PAR), which are clinically characterized by sneezing, 

nasal congestion, sneezing, rhinorrhea and itching of the nose and eyes and/or postnasal 

drips, mainly affects patients’ quality of life (QoL) in allergen exposure, such as plant 

pollen, dust mites and molds (Seidman et al., 2015). Additionally, a 23-year follow-up 

survey enrolling 1836 college students claimed that people with AR or positive allergy 

skin tests are three times higher probability to develop asthma than others (Settipane et 

al., 1994). Conventional management includes avoidance of exposure to triggers, internasal 

or oral medication, such as corticosteroids, antihistamines, leukotriene receptor antagonists, 

decongestants and cromolyn, however, the short-term effects and side effects of them have 

driven many to seek other solutions (Mahr et al., 2008; Sheth et al., 2008; Wolthers, 2000).

The current pharmacotherapy for AR is prescribed based on a severity spectrum of AR (mild 

to severe) and the frequency of occurrences of the AR signs and symptoms (intermittent 

and persistent) (Seidman et al., 2015). In contrary to the conventional interventions, the 

treatment of AR in Chinese herbal medicine (CHM) are vastly different. Although the 

terminology “allergic rhinitis” does not exist in Chinese medicine classic texts, the existence 

of CHM treatment of AR-like signs and symptoms, such as “Bi Qiu”, has long been 

recorded in classical literature (China Association of Chinese Medicine, 2015). Findings 

from a retrospective diagnosis research in classic literature revealed that 163 herbs had 

been used for the management of AR-like signs and symptoms (Kreiner, 2016). Till today, 

many of these herbs are still used in clinical practice (Kreiner, 2016). Many randomized 

controlled trials (RCTs) have been carried out to evaluate clinical effects and safety of CHM 

interventions for AR management with varying results (Yan et al., 2019; Zhao et al., 2019). 

Some published systematic reviews have indicated that CHM may be beneficial for AR 

participants, compared to placebo (Wang et al., 2012; Zhang et al., 2018). However, none 

of the systematic reviews compared the treatment effects and safety between CHM and 

Western medications (WM) in English Language. Therefore, this review aimed to investigate 

the clinical effects and safety between oral CHM and WM in the management of AR by 

systematically evaluating published RCTs.

2 Material and methods

The study design adhered to the Cochrane Handbook for Systematic Reviews of 

Interventions (Higgins & Green, 2011). The study was conducted according to our published 

Cochrane protocol (Yang et al., 2009) and reported following the checklist of Preferred 

Reporting Items for Systematic Reviews and Meta-analyses (Supplementary Table S1) 

(Moher et al., 2009).
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2.1 Search strategies

Nineteen electronic databases were searched from their respective inception to 16 August 

2019, updated on 27 May 2020, including the Cochrane Central Register of Controlled 

Trials; PubMed; EMBASE; AMED; CINAHL; LILACS; KoreaMed; IndMed; PakMediNet; 

CAB Abstracts; Web of Science; BIOSIS Previews; ISCTRN; ClinicalTrials.gov; ICTRP; 

China National Knowledge Infrastructure; Chong Qing VIP; Wanfang Data; and Google. 

The reference lists of identified publications for RCTs were scanned. Keywords used 

for the literature search included the following: allergic rhinitis, rhinitis, pollinosis, 

Chinese herbal medicine, herbal medicine, phytomedicine, ethnobotanical and their related 

synonyms. Adaptations of the highly sensitive search strategy designed by the Cochrane 

Collaboration for identifying RCTs and controlled clinical trials (as described in the 

Cochrane Handbook for Systematic Reviews of Interventions Version 5.1.0) (Higgins & 

Green, 2011) were combined with subject strategies, where appropriate. No restrictions on 

the date of publication nor publication status were imposed. Searching strategy is presented 

in Supplementary Table S2.

2.2 Selection criteria

RCTs with or without blinding, published in any language, were included. Data from the 

first phase of randomized cross-over trials were considered for inclusion if cross-over trials 

were available. Participants of all ages, both genders with SAR or PAR, were included. 

Allergy must be confirmed using objective tests such as a skin prick test or a serum IgE 

test. All forms of oral administration of single Chinese herbs or Chinese herbal formulae 

such as capsule, decoction, tablet, pill or granule used in comparison to different WM 

were included for analysis. Primary outcome measures included total nasal symptom scores 

(TNSS) and individual symptom scores (rhinorrhea, nasal congestion, sneezing and nasal 

itching). Secondary outcome measures included QoL, recurrence rate and adverse events.

Articles were excluded if (1) the participants did not suffer from SAR or PAR that were 

confirmed by objective tests or (2) the control group applied other interventions such as 

placebo, or no treatment, or other therapy (such as acupuncture) other than WM or (3) the 

RCT involved co-intervention in CHM group or both groups or (4) the RCT did not evaluate 

any of outcome measures specified above. Screening of studies according to the selection 

criteria was carried out by two independent reviewers (H.L. and J.K.). Any discrepancy 

between the two reviewers was resolved by the third party (A.Y.).

2.3 Data extraction and quality assessment

Data were extracted based on a self-developed pre-designed Excel form. Data extracted 

from each included study consisted of characteristics of participants, diagnosis, study 

setting, sample size, diagnostic criteria, interventions, duration and outcome measures. 

Primary outcomes include the total and individual nasal symptoms scores (rhinorrhea, nasal 

congestion, sneezing, nasal itching), and the secondary outcomes consist of quality of life 

questionnaires (Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ), Visual Analogue 

Scale (VAS), and 36-Item Short Form Health Survey (SF-36)). Each RCT was evaluated 

independently by two reviewers (H.L. and A.W.). Any disagreements in the assessment of 

data were resolved by discussion and consensus was reached in all cases.
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The risk of bias of the included RCTs was assessed by two reviewers (M.L. and H.L.) 

using the risk of bias assessment tool mentioned in the Cochrane Handbook for Systematic 

Reviews of Interventions (Higgins & Green, 2011). The other reviewer (Y.S.) checked and 

confirmed the data and assessment process. Any disagreement between the two reviewers 

was resolved through discussion with the third party (A.Y.). Eight risk of bias items 

were assessed and listed as followed: (1) random sequence generation (selection bias); 

(2) allocation concealment (selection bias); (3) blinding of participants and personnel 

(performance bias); (4) blinding of outcome assessment (detection bias); (5) incomplete 

outcome data (attrition bias); (6) selective reporting (reporting bias); (7) baseline (other 

bias); and (8) funding (other bias). Three judgments including low risk, unclear risk and high 

risk were utilized to assess each item for individual trials.

2.4 Statistical analysis

Data were synthesized qualitatively and quantitatively using the Cochrane Collaboration 

software RevMan 5.3 (The Cochrane Collaborations, 2014). For the continuous data (i.e. the 

total nasal symptom, rhinorrhea, nasal congestion, sneezing and nasal itching scores, and 

the quality of life measures including visual analogue scale, rhinoconjunctivitis quality of 

life questionnaire (RQLQ) and SF-36), mean difference (MD) was used when the outcomes 

were measured with the same scale whereas standardized mean difference (SMD) was used 

when different scales were used for outcome measures. Odds ratio (OR) was used to analyze 

dichotomous data (i.e. recurrence rate) utilizing inverse variance. All the results were 

presented with 95% confidence interval (CI). A ‘worst-case scenario’ method was used as a 

solution to address the missing data. Heterogeneity was presented with I2 statistics, between 

0% and 30% as ‘low’, 30% to 50% as ‘moderate’, and 50% to 100% as ‘substantial’ 

(Higgins & Green, 2011). Random effects were used to minimize the potential heterogeneity 

when the I2 value was over 50%. Sensitivity analysis was used where needed. A descriptive 

summary was used to present all the data in this study.

3 Results

A total of 7225 studies were identified adhering to the search strategies outlined above. 

Eighteen studies met the inclusion criteria (Duan, 2017; Gao, 2009; Hao, 2017; Hu, 2018; 

Huang & Teng, 2018; Jia, 2017; Jin, 2010; Liu et al., 2001; Lu et al., 2011; Qiu, 2012; Shi 

& Liu, 2017; Wang et al., 2018; Wang & Li, 2019; Xuan, 2019; Yan et al., 2019; Zhao et 

al., 2019; Zhong, 2013; Zou et al., 2012) and 17 of them were included in the meta-analysis 

(Duan, 2017; Gao, 2009; Hao, 2017; Hu, 2018; Huang & Teng, 2018; Jia, 2017; Jin, 2010; 

Liu et al., 2001; Lu et al., 2011; Qiu, 2012; Shi & Liu, 2017; Wang et al., 2018; Wang & Li, 

2019; Xuan, 2019; Yan et al., 2019; Zhao et al., 2019; Zhong, 2013). The list of the excluded 

full-text articles has been provided in Supplementary Table S3. Figure 1 details the selection 

process of this review.

3.1 Description of included studies

All 18 included studies are RCTs (17 two-armed trials (Duan, 2017; Gao, 2009; Hao, 2017; 

Hu, 2018; Huang & Teng, 2018; Jia, 2017; Jin, 2010; Liu et al., 2001; Lu et al., 2011; Qiu, 

2012; Shi & Liu, 2017; Wang & Li, 2019; Xuan, 2019; Yan et al., 2019; Zhao et al., 2019; 
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Zhong, 2013; Zou et al., 2012) and one three-armed trial (Wang et al., 2018)). There was 

no cross-over RCT identified in this review. Seventeen of them were published in Chinese 

(Duan, 2017; Gao, 2009; Hao, 2017; Hu, 2018; Huang & Teng, 2018; Jia, 2017; Jin, 2010; 

Liu et al., 2001; Lu et al., 2011; Shi & Liu, 2017; Wang et al., 2018; Wang & Li, 2019; 

Xuan, 2019; Yan et al., 2019; Zhong, 2013; Zou et al., 2012) and one in English (Zhao et 

al., 2019). All RCTs were conducted between 2001 to 2019, including 17 trials in mainland 

China (hospital outpatient departments) (Duan, 2017; Gao, 2009; Hao, 2017; Hu, 2018; 

Huang & Teng, 2018; Jia, 2017; Jin, 2010; Liu et al., 2001; Lu et al., 2011; Shi & Liu, 2017; 

Wang et al., 2018; Wang & Li, 2019; Xuan, 2019; Yan et al., 2019; Zhao et al., 2019; Zhong, 

2013; Zou et al., 2012) and one in Taiwan (clinical centers) (Qiu, 2012). They recruited 2013 

participants totally from two years old to 75 years old, including 1010 participants in the 

CHM groups, 1003 in the WM groups, 1026/970 male/female participants (two trials did not 

specify the gender of drop out participants), and 1976 participants were evaluated for one of 

the outcome measures at the end of the treatment period.

All participants in the included studies were diagnosed by their subjective symptoms, 

objective signs and objective tests. Participants in seven trials were diagnosed with PAR 

(Gao, 2009; Hao, 2017; Jin, 2010; Liu et al., 2001; Lu et al., 2011; Zhao et al., 2019; Zhong, 

2013), one trial with SAR (Qiu, 2012) and ten trials with non-classified AR (Duan, 2017; 

Hu, 2018; Huang & Teng, 2018; Jia, 2017; Shi & Liu, 2017; Wang et al., 2018; Wang 

& Li, 2019; Xuan, 2019; Yan et al., 2019; Zou et al., 2012). Syndrome differentiation for 

the CHM was not applied in five trials (Huang & Teng, 2018; Liu et al., 2001; Lu et al., 

2011; Qiu, 2012; Wang & Li, 2019). Participants in two trials were diagnosed with Kidney 

Yang deficiency syndrome (Wang et al., 2018; Xuan, 2019), two trials with Lung-Spleen 

deficiency syndrome (Duan, 2017; Hao, 2017), two trials with Lung Qi deficiency cold 

syndrome (Jia, 2017; Zhao et al., 2019), and seven trials with other syndromes (Gao, 2009; 

Hu, 2018; Jin, 2010; Shi & Liu, 2017; Yan et al., 2019; Zhong, 2013; Zou et al., 2012).

Within the 18 included RCTs, 14 of them administrated CHM to participants in decoction 

form (Duan, 2017; Gao, 2009; Huang & Teng, 2018; Jin, 2010; Liu et al., 2001; Lu et 

al., 2011; Qiu, 2012; Shi & Liu, 2017; Wang et al., 2018; Wang & Li, 2019; Xuan, 2019; 

Yan et al., 2019; Zhao et al., 2019; Zhong, 2013), two of them in granule (Hao, 2017; 

Jia, 2017), one in capsule (Zou et al., 2012), and one in both decoction and granule (Hu, 

2018). A total of 18 different CHM formulae were prescribed to the AR participants in 

the included studies, including 12 newly created formulae (not a classic formula or not a 

modified formula from a classic one) (Duan, 2017; Hao, 2017; Huang & Teng, 2018; Jia, 

2017; Jin, 2010; Liu et al., 2001; Shi & Liu, 2017; Wang et al., 2018; Yan et al., 2019; 

Zhao et al., 2019; Zhong, 2013; Zou et al., 2012) and six modified from classic formulae 

(Gao, 2009; Hu, 2018; Lu et al., 2011; Qiu, 2012; Wang & Li, 2019; Xuan, 2019). The 

treatment period lasted from 14 days to eight weeks. Eleven studies compared CHM with 

anti-histamines (Gao, 2009; Hao, 2017; Huang & Teng, 2018; Jin, 2010; Liu et al., 2001; Lu 

et al., 2011; Qiu, 2012; Shi & Liu, 2017; Wang & Li, 2019; Xuan, 2019; Zhong, 2013), five 

studies with anti-histamines plus corticosteroids (Duan, 2017; Wang et al., 2018; Yan et al., 

2019; Zhao et al., 2019; Zou et al., 2012), one study with corticosteroids (Hu, 2018), and 

one study with anti-histamines plus leukotriene modifiers (Jia, 2017). Characteristics of 18 
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included RCTs and their herbal ingredients are summarized in Table 1 and detailed in Table 

2.

3.2 Risk of bias assessment

The authors’ assessment of the quality of all included studies is summarized in Figure 

2. Although all the included studies claimed as RCTs, only six studies clearly reported 

the randomization method, including random number table (Jin, 2010; Qiu, 2012; Wang 

et al., 2018; Yan et al., 2019) or computer-generated numbers (Gao, 2009; Zhao et al., 

2019), whilst the other studies did not state randomization generation details. Only one 

study reported the medications were centrally managed and packed (Duan, 2017), the rest 

did not provide clear allocation concealment method. None of the included studies were 

double-blinded. Seventeen studies utilized different forms of interventions in treatment and 

control groups (Gao, 2009; Hao, 2017; Hu, 2018; Huang & Teng, 2018; Jia, 2017; Jin, 

2010; Liu et al., 2001; Lu et al., 2011; Qiu, 2012; Shi & Liu, 2017; Wang et al., 2018; 

Wang & Li, 2019; Xuan, 2019; Yan et al., 2019; Zhao et al., 2019; Zhong, 2013; Zou 

et al., 2012). Only one study indicated that all the interventions used the same package; 

however, the description in the method section stated that CHM decoction was compared 

to a combination of WM tablets and spray, which implied no blinding was achieved in this 

study (Duan, 2017). Only one included study stated that blinding of outcome assessors was 

performed (Zhao et al., 2019). Eleven studies were considered low risk of attrition bias 

(Duan, 2017; Gao, 2009; Hu, 2018; Huang & Teng, 2018; Jin, 2010; Liu et al., 2001; Lu 

et al., 2011; Qiu, 2012; Wang et al., 2018; Zhao et al., 2019; Zhong, 2013), while another 

seven studies used per-protocol analysis based on their vague description and they were 

assessed to be at unclear risk of bias in reporting complete outcome data (Hao, 2017; Jia, 

2017; Shi & Liu, 2017; Wang & Li, 2019; Xuan, 2019; Yan et al., 2019; Zou et al., 2012). 

Only one study registered their protocol (Zhao et al., 2019). Eleven included RCTs reported 

consistent outcomes in the method and result sections (low risk) (Huang & Teng, 2018; 

Jia, 2017; Liu et al., 2001; Qiu, 2012; Wang et al., 2018; Wang & Li, 2019; Xuan, 2019; 

Yan et al., 2019; Zhao et al., 2019; Zhong, 2013; Zou et al., 2012). Selective reporting was 

identified in seven included trials, as some of the outcome measures indicated in the method 

section were not reported in the result section (high risk) (Duan, 2017; Gao, 2009; Hao, 

2017; Hu, 2018; Jin, 2010; Lu et al., 2011; Shi & Liu, 2017).

All studies claimed that all the participants in treatment and control groups were comparable 

at baseline. However, five of them had imbalanced baseline data on key nasal symptoms, for 

example, itchy nose in three studies (MD 0.50, 95% CI 0.18 to 0.82 (Lu et al., 2011); MD 

−0.25, 95% CI −0.43 to −0.07 (Shi & Liu, 2017); and MD −0.11, 95% CI −0.20 to −0.02 

(Wang et al., 2018)); runny nose in one study (MD 0.22, 95% CI 0.05 to 0.39) (Duan, 2017); 

sneezing in one study (MD 0.72, 95% CI 0.29 to 1.15) (Duan, 2017); nasal obstruction in 

one study (MD 0.14, 95% CI 0.05 to 0.23) (Wang et al., 2018); and TNSS in one study 

(MD −0.27, 95% CI −0.35 to −0.19) (Zou et al., 2012). Six studies listed funding details 

(government or university project) which had a minimum impact on the results (low risk) 

(Liu et al., 2001; Lu et al., 2011; Shi & Liu, 2017; Wang et al., 2018; Yan et al., 2019; Zhao 

et al., 2019). The other studies did not provide information on funding (unclear risk) (Duan, 
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2017; Gao, 2009; Hao, 2017; Hu, 2018; Huang & Teng, 2018; Jia, 2017; Jin, 2010; Qiu, 

2012; Wang & Li, 2019; Xuan, 2019; Zhong, 2013; Zou et al., 2012).

3.3 Primary outcomes

TNSS.—Among included studies, 11 evaluated TNSS (Gao, 2009; Hao, 2017; Hu, 2018; 

Huang & Teng, 2018; Jia, 2017; Qiu, 2012; Shi & Liu, 2017; Wang & Li, 2019; Yan 

et al., 2019; Zhong, 2013; Zou et al., 2012). However, one study had a significantly 

imbalanced baseline and was therefore not included in the meta-analysis (Zou et al., 

2012). More specifically, six studies comparing CHM with antihistamines (loratadine n=5; 

chlorpheniramine n=1) (SMD −1.22, 95% CI −1.95 to −0.49, I2=94%) (Gao, 2009; Hao, 

2017; Huang & Teng, 2018; Qiu, 2012; Wang & Li, 2019; Zhong, 2013), and one study 

comparing CHM with antihistamines plus leukotriene modifiers (SMD −1.63, 95% CI −2.27 

to −0.98) (Jia, 2017), revealed significant improvements in TNSS. However, two studies 

comparing CHM with antihistamines plus corticosteroids (SMD −0.80, 95% CI −1.95 to 

0.34, I2=94%) (Shi & Liu, 2017; Yan et al., 2019), and one study comparing CHM with 

corticosteroids (SMD −0.50, 95% CI −1.01 to 0.02) (Hu, 2018) did not show significant 

differences between the two groups. The meta-analysis results on the comparison of TNSS 

between CHM and WM are shown in Figure 3.

Rhinorrhea.—Ten studies reported runny nose scores (Duan, 2017; Gao, 2009; Jia, 2017; 

Liu et al., 2001; Lu et al., 2011; Shi & Liu, 2017; Wang et al., 2018; Xuan, 2019; Yan et al., 

2019; Zhong, 2013). Three studies were excluded from meta-analysis due to data duplication 

error (Shi & Liu, 2017), incomparable baseline (Duan, 2017), and incomplete data (Liu et 

al., 2001). Four studies in the CHM versus antihistamines subgroup (SMD −0.85, 95% CI 

−1.05 to −0.66, I2=0%) (Gao, 2009; Lu et al., 2011; Xuan, 2019; Zhong, 2013) and one 

study in the CHM versus antihistamines plus leukotriene modifiers subgroup (SMD −0.86, 

95% CI −1.44 to −0.28) (Jia, 2017), demonstrated a significant reduction in rhinorrhea 

scores. There was no statistically significant difference in two studies comparing CHM with 

antihistamines plus corticosteroids nasal spray (SMD 0.07, 95% CI −0.18 to 0.31, I2=0%) 

(Figure 4) (Wang et al., 2018; Yan et al., 2019).

Nasal congestion.—Nine studies reported nasal obstruction scores (Gao, 2009; Jia, 2017; 

Lu et al., 2011; Qiu, 2012; Shi & Liu, 2017; Wang et al., 2018; Xuan, 2019; Yan et al., 2019; 

Zhong, 2013). Three studies were excluded from meta-analysis due to data duplication error, 

incomparable baseline, and incomplete reporting of data respectively (Qiu, 2012; Shi & Liu, 

2017; Wang et al., 2018). When comparing studies involving CHM versus antihistamines 

(Gao, 2009; Lu et al., 2011; Xuan, 2019; Zhong, 2013), all but one (Gao, 2009), indicated 

significant improvement in unblocking nasal passages (SMD −0.76, 95% CI −1.08 to −0.45, 

I2=63%). Similarly, one study which compared Biyantongqiao granules with antihistamines 

plus leukotriene modifiers significantly favored the CHM group (SMD −0.94, 95% CI −1.53 

to −0.36) (Jia, 2017). One study in the Modified Xi Min Decoction versus antihistamines 

plus corticosteroid nasal spray group revealed non-significant results (SMD −0.06, 95% CI 

−0.45 to 0.33) (Figure 5) (Yan et al., 2019).
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Sneezing.—Ten studies assessed sneezing scores (Duan, 2017; Gao, 2009; Jia, 2017; Liu 

et al., 2001; Lu et al., 2011; Shi & Liu, 2017; Wang et al., 2018; Xuan, 2019; Yan et 

al., 2019; Zhong, 2013). Two studies were excluded from meta-analysis due to incomplete 

reporting of data and incomparable baseline respectively (Duan, 2017; Liu et al., 2001). Five 

studies comparing CHM with antihistamines (SMD −0.73, 95% CI −0.92 to −0.54, I2=20%) 

(Gao, 2009; Lu et al., 2011; Shi & Liu, 2017; Xuan, 2019; Zhong, 2013), and one study 

comparing Biyantongqiao Granules with antihistamines plus leukotriene modifiers (SMD 

−1.20, 95% CI −1.81 to −0.60) (Jia, 2017), revealed significant reductions in sneezing scores 

in CHM groups. Pooled data of two studies did not yield significant results when CHM was 

compared to antihistamines plus corticosteroid nasal spray (SMD 0.15, 95% CI −0.45 to 

0.74, I2=82%) (Figure 6) (Wang et al., 2018; Yan et al., 2019).

Nasal itching.—Eight studies presented itchy nose scores (Gao, 2009; Jia, 2017; Lu et 

al., 2011; Shi & Liu, 2017; Wang et al., 2018; Xuan, 2019; Yan et al., 2019; Zhong, 

2013). Three of them had incomparable baseline, and thus their symptom scores were 

hence invalid for further statistical analysis (Lu et al., 2011; Shi & Liu, 2017; Wang et 

al., 2018). Three studies comparing CHM with antihistamine (loratidine) using Modified 

Linggui zhugan Decoction (Gao, 2009), Guizhi Decoction combined with Mahuang Fuzi 

Xixin Decoction (Xuan, 2019), and Qufeng Tongqiao Decoction (Zhong, 2013), had a 

statistically significant effect favoring CHM (SMD −0.82, 95% CI −1.15 to −0.49, I2=52%). 

The other two studies did not present significant results when comparing Biyantongqiao 

Granules versus antihistamine (loratadine granules) plus leukotriene modifiers (montelukast 

sodium chewable tablets) (SMD −0.40, 95% CI −0.96 to 0.16) (Jia, 2017) and modified 

Xi Min Decoction versus antihistamine (Loratadine tablets) plus corticosteroid nasal spray 

(Fluticasone propionate) (SMD −0.10, 95% CI −0.49 to 0.29) (Figure 7) (Yan et al., 2019).

3.4 Secondary outcomes

QoL.—Three different scoring systems were used to assess participants’ QoL among six 

studies (Duan, 2017; Gao, 2009; Wang et al., 2018; Wang & Li, 2019; Yan et al., 2019; Zhao 

et al., 2019), including the RQLQ (Wang et al., 2018; Wang & Li, 2019; Yan et al., 2019; 

Zhao et al., 2019), VAS (Duan, 2017; Wang et al., 2018), and SF-36 (Gao, 2009). One study 

(Wang et al., 2018) reported both QoL measures, however, the incomparable baseline data 

limited the validity for further analysis.

For RQLQ, two studies assessed all seven domains, including activity limitations, sleep 

problems, nasal symptoms, eye symptoms, non-nose / eye symptoms, practical problems, 

and emotional functioning; and reported a total score for RQLQ (Yan et al., 2019; Zhao et 

al., 2019). The total RQLQ score in the two studies comparing CHM with loratadine plus 

a fluticasone propionate nasal spray indicated a significant improvement in QoL favoring 

CHM (SMD −1.26, 95% CI −2.49 to −0.03, I2=94%) (Yan et al., 2019; Zhao et al., 2019). 

Data analyses demonstrated a significant improvement in three out of seven domains: eye 

symptoms (SMD −0.32, 95% CI −0.60 to −0.04, I2=0%), practical problems (SMD −1.03, 

95% CI −1.32 to −0.73, I2=0%), and emotional functioning (SMD −0.48, 95% CI −0.84 

to −0.13, I2=35%). There were no differences in the rest of the QoL domains revealed 

between CHM and WM groups: activity limitations (SMD 0.01, 95% CI −0.27 to 0.29, 

Li et al. Page 8

Phytother Res. Author manuscript; available in PMC 2022 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



I2=0%), sleep problems (SMD −0.45, 95% CI −1.26 to 0.36, I2=88%), nasal symptoms 

(SMD −0.53, 95% CI −1.10 to 0.04, I2=75%), and non-nose / eye symptoms (SMD −0.55, 

95% CI −1.29 to 0.20, I2=85%) (Figure 8). Another study comparing modified Mahuang 

Xixin Fuzi Decoction with loratadine assessed the total RQLQ, activity limitation, emotional 

functioning and nasal symptom scores (Wang & Li, 2019). A significant result was revealed 

in the total RQLQ score (MD −5.20, 95% CI −7.83 to −2.57). However, due to lack of data 

reported in each domain, the estimated effects of those three domains were not analyzed.

For VAS, an included study reported Tuo Min Decoction could significantly reduce VAS 

scores in participants suffering from non-classified AR (MD −1.70, 95% CI −2.40 to −1.00) 

(Duan, 2017). This study utilized Tuo Min Decoction compared to ebastine and fluticasone 

propionate inhaler. Another study comparing Guizhi Decoction against loratadine assessed 

eight domains of SF-36. Opposed to the above studies on QoL, loratadine was reported to 

improve physical function (MD 2.77, 95% CI 0.49 to 5.05), physical role (MD 6.82, 95% CI 

0.90 to 12.74) and general health (MD 6.25, 95% CI 0.28 to 12.22). However, there were no 

differences between Guizhi Decoction and loratadine in the scores of SF-36 for bodily pain 

(MD 2.81, 95% CI −2.09 to 7.71), vitality (MD 1.04, 95% CI −5.32 to 7.40), social function 

(MD 4.38, 95% CI −0.30 to 9.06), emotional role (MD 8.42, 95% CI −2.96 to 19.80) and 

mental health (MD 1.89, 95% CI −4.10 to 7.88).

Recurrence rate.—Five trials investigated recurrent rate of AR during six-months to 

one-year follow-up period (Figure 9) (Jin, 2010; Liu et al., 2001; Lu et al., 2011; Xuan, 

2019; Zhong, 2013). According to the worst-case-scenario method for handling missing 

data, participants lost to follow-up in included studies were assumed to have recurred. All 

studies, regardless of the length of follow-up, reported that CHM had a significantly lower 

recurrence rate when compared to western medication (antihistamine). For a six-month 

follow-up, the recurrence rate of Guizhi Decoction combined with Mahuang Fuzi Xixin 

Decoction (Xuan, 2019), and Qufeng Tongqiao Decoction (Zhong, 2013) was significantly 

lower when compared to Loratadine tablets respectively (OR 0.22; 95% CI 0.12 to 0.38, 

I2=0%). In addition, modest but significant results were observed after an one-year follow­

up, when (Kemin Decoction (Jin, 2010) and a CHM formula for nourishing Yin and calming 

Liver (Liu et al., 2001), was compared to cetirizine tablets plus diphenhydramine spray, and 

cetirizine tablets respectively (OR 0.02, 95% CI 0.00 to 0.12, I2=0%). Similarly, a study 

comparing Modified Guizhi Decoction with loratadine syrup indicated a lower recurrence 

rate when CHM was administered (OR 0.01, 95% CI 0.00 to 0.24, I2=0%) (Lu et al., 2011).

3.5 Adverse events

Four studies reported no adverse events observed in any of the groups (Hao, 2017; Jia, 

2017; Zhong, 2013; Zou et al., 2012). Moreover, two studies reported that there were no 

adverse events in the CHM group whereas adverse events such as fatigue, somnolence, 

headache, dry mouth and gastrointestinal discomfort were found in the WM group (Gao, 

2009; Qiu, 2012). Another three studies reported such minor adverse events in the CHM 

group as diarrhea (2/60), nausea (2/60), vomiting (2/60), stomach pain (1/50), dry mouth 

(1/77), and upper limb rashes (1/60) (Supplementary Table S3) (Duan, 2017; Wang et al., 

2018; Zhao et al., 2019). However, these studies also indicated that those adverse events 
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were not associated with CHM (Duan, 2017; Wang et al., 2018; Zhao et al., 2019). Half 

of 18 included studies did not provide the safety data of interventions (Hu, 2018; Huang & 

Teng, 2018; Jin, 2010; Liu et al., 2001; Lu et al., 2011; Shi & Liu, 2017; Wang & Li, 2019; 

Xuan, 2019; Yan et al., 2019).

3.6 Sensitivity analysis and publication bias

As all meta-analyses in this review included less than 10 studies, analyses on sensitivity and 

publication bias could not be conducted.

4 Discussion

CHM has been used to treat AR for thousands of years in China and other Asian countries, 

and it is still widely used for AR management nowadays (Kreiner, 2016). CHM could 

be a safe therapy for AR sufferers considering limited adverse events reported. In the 

meta-analyses of 17 studies comparing CHM with WM, improvements in various primary 

and secondary outcome measures were revealed. The findings of this review indicate that 

some herbal formulae may reduce scores in TNSS, individual symptom (rhinorrhea, nasal 

congestion, sneezing and nasal itching), QoL and recurrence rate, compared to WM, with 

substantial heterogeneity. In addition, CHM may exert similar effects to WM, in some 

subgroup analyses, such as corticosteroid or antihistamine plus corticosteroid in TNSS, 

antihistamine plus corticosteroid in rhinorrhea, nasal obstruction and sneezing, antihistamine 

plus corticosteroid/leukotriene modifiers in nasal itching and antihistamine in SF-36.

It is interesting to note the favor towards some CHM groups in improving TNSS and 

individual symptom scores when comparing CHM with antihistamine control (Gao, 2009; 

Hao, 2017; Huang & Teng, 2018; Jin, 2010; Liu et al., 2001; Lu et al., 2011; Qiu, 2012; 

Shi & Liu, 2017; Wang & Li, 2019; Xuan, 2019; Zhong, 2013). This may be due to 

anti-inflammation, anti-allergic and immunoregulatory effects of some high-frequently used 

Chinese herbs in the included RCTs (Kreiner, 2016). For example, an in vitro study showed 

that methyleugenol from Asari Radix et Rhizoma (Xi xin) could inhibit the expression 

of interleukin 4, which plays a significant role in mucus secretion, tumor necrosis factor 

alpha expression of endothelial molecules adhesion and IgE production at the late stage 

of AR inflammation (Tang et al., 2015). An animal study reported that aqueous extract 

of Magnoliae Flos (Xin yi hua) could reduce the level of histamine in plasma which was 

produced by rat peritoneal mast cells and subsequently suppress IgE-passive cutaneous 

anaphylactic reaction (World Health Organization, 2009). Furthermore, polysaccharides 

contained in Astragali Radix (Huang qi) exerted immunoregulatory activities and it could 

reverse the cyclophosphamide-induced immunosuppressant effect in rats and stimulate the 

function of interleukin 2 in vitro to activate lymphokine-activated killer cells (World Health 

Organization, 1999).

Our review has produced consistent findings with another three reviews published in 

Chinese language on CHM for AR (Li & Liu, 2010; Luo et al., 2017; Wang et al., 2012). A 

meta-analysis of 10 RCTs published in 2010 revealed a significant increase in the efficacy 

scores favoring CHM over WM treatment for the management of AR (Li & Liu, 2010). 

Another meta-analysis of a single CHM formula Yu Ping Feng San, including 22 RCTs, 
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reported a significant decrease in cardinal symptoms (such as itchy nose, sneezing, blocked 

nose and runny nose), when this formula was used as an adjunct intervention to WM (Luo 

et al., 2017). Similarly, the recurrence rate of AR at the end of follow-up period in this 

meta-analysis was reported to be lower in the CHM group (Yu Ping Feng San) compared 

to antihistamine (cetirizine) (Luo et al., 2017). Furthermore, since only mild and transient 

adverse events were reported, all three systematic reviews stated that oral administration of 

CHM for AR was safe (Li & Liu, 2010; Luo et al., 2017; Wang et al., 2012). However, 

consistent with the aforementioned reviews, the quality of the included studies was low and 

substantial heterogeneity of meta-analysis was found (Li & Liu, 2010; Luo et al., 2017; 

Wang et al., 2012).

Despite the attempt to standardize all MD of each outcome measures used across included 

studies, it is not without risk that results may be over or underestimated due to the different 

scales utilized by investigators in their trials. Standardization of scales for evaluation of 

symptoms and QoL are recommended as it will assist the data synthesis and comparison. 

Furthermore, the standardization of the forms of interventions among RCTs involving CHM 

and WM should be performed to ensure successful blinding. The different preparation 

methods ranging from a combination spray, syrup, granule, tablet or decoction administered 

by participants in the intervention groups in included trials may affect adherence to the 

treatment regime within the randomly allocated groups and cause exaggerated estimations. 

The standardization of the intervention routes/regime/administration pathways may improve 

the methodological quality of RCTs by reducing detection and performance bias among 

study participants and personnel. Additionally, three-armed design involving double-dummy 

placebo control is recommended for further studies when comparing CHM with WM for 

AR.

On the other hand, since only one included paper provided a protocol (Zhao et al., 2019) 

and some of the included articles provide inconsistent information of outcome measures in 

their method and result sections (Duan, 2017; Lu et al., 2011; Shi & Liu, 2017; Wang et al., 

2018; Zou et al., 2012), in order to avoid the inconsistency, a registered protocol before trial 

implementation is essential. Prospective registration of protocol aims to prevent duplication 

of research studies, prevent selective publication and reporting of desired research outcomes, 

and to inform the potential participants in public about the clinical study. To ensure 

transparent reporting of trials, the CONSORT statement also indicated the necessity of 

protocol registration in item 24 (Schulz et al., 2010). Promotion of this requirement in 

non-English speaking countries is needed.

Various syndromes in the CHM groups may contribute to substantial heterogeneity in the 

included RCTs. In Chinese medicine, treatment according to syndrome differentiation is a 

unique concept, which is based on a group of signs and symptoms to determine a coherent 

picture of pathogenesis of the condition and provide individualized treatment (Wiseman & 

Ellis, 1996). Even though patients suffering from the same disorder, like AR, syndrome 

differentiation may be different, demonstrating that they should be treated differently. In this 

review, 13 out of 18 included studies considering syndrome differentiation in RCT design 

(Duan, 2017; Gao, 2009; Hao, 2017; Hu, 2018; Jia, 2017; Jin, 2010; Shi & Liu, 2017; Wang 

et al., 2018; Xuan, 2019; Yan et al., 2019; Zhao et al., 2019; Zhong, 2013; Zou et al., 2012) 
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have involved 10 different patterns which may be associated with high heterogeneity in 

meta-analyses. Missing syndrome differentiation in another five RCTs published from 2001 

to 2019 (Huang & Teng, 2018; Liu et al., 2001; Lu et al., 2011; Qiu, 2012; Wang & Li, 

2019) may be a potential cause for the diminished effects. It is recommended that future 

study design consider syndrome differentiation for AR diagnosis and intervention in RCTs.

The inclusion of CHM into clinical practice guidelines for the management of AR remains a 

challenge (Seidman et al., 2015). Firstly, it is worth noting that although the ingredients 

of herbal formulas have been provided in the included RCTs, their mechanisms of 

action are still unclear. Furthermore, due to lack of rigorous regulation, the need for the 

manufacturer of the nutraceutical to prove efficacy, safety and quality of a marketed product 

is less strongly enforced than in the pharmaceutical sector. Therefore, many available 

products might be ineffective (Colalto, 2018). Additionally, antihistamines have been highly 

recommended by clinical practice guidelines, however, side effects of antihistamines such 

as sedation, mucosal dryness, urinary retention and headache, disturb people with AR in 

their daily life inevitably (Seidman et al., 2015; Wise et al., 2018). With the emerging 

emphasis of personalized medicine based on the genetic and psycho-social factors for 

immunological conditions (Licari et al., 2019), clinical management options including 

evidence-based alternative therapies should be explored. The current review comparing 

CHM with those accepted WM may provide clinical evidence in effects and safety of 

CHM. Despite the recent interest in CHM research, the lack of large-scale RCTs and 

language barriers may have limited the synthesis and interpretation of CHM clinical studies 

in Western countries (Australian Society of Clinical Immunology and Allergy, 2017). Since 

systematic reviews and meta-analyses are at the top in the hierarchical levels of the clinical 

evidence, systematic reviews assimilating high-quality clinical trials are required to provide 

robust conclusions and convincing evidence to guide future clinical practice (Colalto, 2018). 

The availability of such evidence may influence the decision-making on clinical practice 

guidelines development and government rebates on private health insurance for the use of 

herbal therapies in the future.

5 Conclusions

Compared to WM, CHM may improve scores of total and individual nasal symptoms, QoL 

and recurrence rate. In addition, CHM may exert similar effects to WM, in some subgroup 

analyses. However, there is the possibility that most of the studies discussed in the present 

review have been not performed in accordance to a recent consensus document providing 

a perspective in best practice in pharmacological research on bioactive preparations from 

plants (Heinrich et al., 2020). Moreover, due to the small number of included studies, poor 

quality of trial design and substantial heterogeneities, the results from this review need to be 

interpreted with caution. The true potential of CHM for AR, compared to WM, should be 

validated in large-scale, multi-center and well-designed RCTs in the future.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Flowchart of the selection process of included studies.
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Figure 2. 
Risk of bias assessment in the 18 included randomized controlled trials.

Li et al. Page 18

Phytother Res. Author manuscript; available in PMC 2022 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 3. 
Estimated effects of total nasal symptom scores between Chinese herbal medicine and 

Western medications.
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Figure 4. 
Forest plot on comparison of rhinorrhea scores between Chinese herbal medicine and 

Western medications.
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Figure 5. 
Nasal obstruction scores using Chinese herbal medicine versus Western medications.
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Figure 6. 
Forest plot on comparison of sneezing scores between Chinese herbal medicine and Western 

medications.
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Figure 7. 
Estimated effects of nasal itching scores between Chinese herbal medicine and Western 

medications.
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Figure 8. 
Quality of life scores using Chinese herbal medicine versus Western medications 

(antihistamine plus corticosteroid inhaler).
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Figure 9. 
Forest plot on comparison of the recurrence rate between Chinese herbal medicine and 

Western medications.
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