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Significance and Impact of Study 

Chinese herbal medicine (CHM) is a form of ethnopharmacology that has evolved in Asia for the 

last 5,000 years from its origins in Shennong's Materia Medica, which catalogued 365 species of 

botanicals and fauna, for use in medicine.  This update highlights recent studies which have 

examined the antimicrobial effect of CHM in terms of (i) direct antimicrobial effect, (ii) synergy 

effect with other conventional antibiotics and (iii) an immunoadjunct effect.  With the continued 

emergence of antimicrobial resistance (AMR), further exploration of the potential antimicrobial 

properties of these botanicals is now warranted to harness benefit in developing future efficacious 

anti-infective therapeutics. 

Abstract

Antimicrobial resistance (AMR) has now emerged as a global public health crisis, requiring the 

discovery of new and novel antimicrobial compounds, that may be precursors of future therapeutic 

antibiotics.  Chinese Herbal Medicine (CHM) comes with a rich pedigree of holistic and empirical 

usage in Asia for the last 5,000 years.  Extracts of Anemarrhena asphodeloides Bunge, Angelica 

sinensis (Oliv.) Diels, Dianthus superbus L. Forsythiae fructus (Lian Qiao), Lonicerae flos (Jin 

Yin Hua), Naemorhedi cornu, Platycladus orientalis Franco, Polygonum aviculare, Polygonum 

cuspidatum, Poria cocos (Schw.), Rehmannia glutinosa (Gaertn.) DC, Rheum palmatum, Salvia 

miltiorrhiza Bunge, Scutellaria barbata, Scutellariae radix (Huang Qin) and Ursi fel (Xiong Dan) 

have shown to have antimicrobial properties against clinically significant Gram-negative and 

Gram-positive bacterial pathogens, as well as the mycobacteria (TB & non-tuberculous 

mycobacteria).  Evidence is now beginning to emerge through systematic reviews of the outcomes 

of clinical studies employing Chinese Herbal Medicine to treat infections.  Of the 106 Cochrane 

systematic reviews on CHM, 16 (circa 15%) reviews examine CHM in the context of treating a 

specific infection disease or state.  This update examines direct antimicrobial effect of CHM on 

bacterial pathogens, as well as synergistic effects of combining CHM with conventional 

antibiotics.

Keywords: antibiotics; antimicrobials; infection; pharmaceuticals; resistance; chinese herbal 

medicine; complementary medicine; antimicrobial resistance; natural productsA
cc

ep
te

d 
A

rt
ic

le



This article is protected by copyright. All rights reserved

INTRODUCTION

Globally, antimicrobial resistance (AMR) is of major concern and due to a paucity in the 

development of novel antimicrobials, researchers have directed their interest into alternative 

complementary medicines and in particular traditional Chinese Herbal Medicine (CHM), which 

continues to be commonplace in Asia, as it has been for thousands of years.  To date, there has 

been a paucity of reviews describing CHM in the treatment of infection, with the exception of 

three recent reviews, which describe the use of CHM in the treatment of porcine reproductive and 

respiratory syndrome virus (PRRSV) (Bello-Onaghise et al., 2020), coronavirus (Huang et al., 

2020) and COVID-19 (Lee et al., 2021).

A particular focus has been investigating the effectiveness of CHM against drug resistant, 

multidrug resistant (MDR) and extensively drug resistant (XDR) bacterial organisms, which are 

continuing to emerge and cause global concern within the healthcare sector.  There has been an 

increase in reports in the scientific literature, particularly over the last five years, not only on the 

antimicrobial effects of CHM but also their mechanisms of action, therefore, it was the aim of this 

review to capture anti-infective developments with CHM, within the last five years.
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CHINESE HERBAL MEDICINE (CHM)
Many cultures and societies have evolved their own form of herbal medicine based on the constituents and 

properties of native flora in their geoclimate.  Through time, such plants have been incorporated into 

ethnopharmacological therapies and cures, which have been traditionally handed-down from generation to 

generation.  Today, we are witnessing a renaissance of interest of plants from several countries, in a race to 

discover new drugs with medicinal properties, including those with anti-infective properties (Millar and 

Moore, 2019).

There are 50 fundamental herbs that are combined in various permutations that are employed in Chinese 

Herbal Medicine (CHM) (Table 1).  There are several anatomical components of the medicinal plant, 

including flower, flowering bud, bark, stem, root and seed, which may have unique and specific properties, 

which may differ depending on what part of the plant is described.  For a comprehensive description of 

activity and chemicals of Chinese herbs, please see the United States Department of Agriculture Database, 

Dr. Duke's Phytochemical and Ethnobotanical Databases (https://phytochem.nal.usda.gov).

CHM and their derivatives contain several compounds, including flavonoids, phenols, organic acids, 

alkaloids, terpenoids and quinonoids, which have shown a direct antimicrobial effect or a synergistic or 

additive effect with antibiotics against drug-resistant bacteria (Zhao et al., 2019). 

One such study identified the antibacterial activity of ethanol extracts of Polygonum cuspidatum against 

nosocomial drug-resistant strains of Staphylococcus aureus, Acinetobacter baumannii and 
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Table 1:  50 Fundamental herbs employed in Chinese Herbal Medicine (Wong, 1976).

Binomial nomenclature English/other common name Activity/Ailments/Employment1

Agastache rugosa, Pogostemon cablin Korean mint, Patchouli antibacterial, antifungal, aromatic, carminative, diaphoretic, 

febrifuge and stomachic.

Alangium chinense Chinese Alangium root rheumatism, numbness, traumatic injuries, wounds and 

snakebites

Anemone chinensis (syn. Pulsatilla chinensis) Chinese anemone anodyne, anti-inflammatory, antispasmodic, astringent and 

sedative. The root is an effective cure for bacterial and 

amoebic dysentery.

Anisodus tanguticus Shān làngdàng contains high levels of the tropane alkaloids hyoscyamine and 

scopolamine, which affect primarily the parasympathetic 

nervous system and can act as anticholinergic agents2

Ardisia japonica Marlberry carminative, depurative, expectorant, stimulates blood 

circulation. The leaves are used to treat cancer and hepatoma. 

Aster tataricus Tatar aster, Tartarian aster antibacterial, antifungal, antitussive, expectorant and 

stimulant.
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Astragalus propinquus (syn. Astragalus membranaceus) Mongolian milkvetch an adaptogen- helps protect against various stresses (physical, 

mental, emotional stress).  Helps protect from cancer and 

diabetes. Contains antioxidants and has antibacterial and anti-

inflammatory properties. 

Camellia sinensis Tea plant cardiotonic, diuretic, expectorant, stimulant and astringent. 

Used to treat diarrhoea, dysentery, hepatitis and gastro-

enteritis. 

Cannabis sativa Cannabis anthelmintic, antiemetic, anti-inflammatory, antiperiodic, 

antispasmodic, cholagogue, diuretic, emollient, hypnotic, 

hypotensive, laxative, narcotic, ophthalmic and sedative

Carthamus tinctorius Safflower alterative, analgesic, antibacterial, antiphlogistic, 

haemopoietic; anticholesterolemic, diaphoretic, 

emmenagogue, laxative, purgative, sedative and stimulant.

Cinnamomum cassia Cassia, Chinese cinnamon diabetes, flatulence, muscle and stomach spasms, preventing 

nausea and vomiting, diarrhoea, infections, common cold, 

loss of appetite

Cissampelos pareira Velvet leaf antipyretic, anti-inflammatory, antiarthritic, antiulcer, 

antidiabetic, anticancer, antifertility, antimicrobial, 

antioxidant, antivenom, antimalarial, and immunomodulatory
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Coptis chinensis Chinese goldthread analgesic, locally anaesthetic, antibacterial, antidote, 

antipyretic, bitter, blood tonic, carminative, cholagogue, 

digestive, sedative, stomachic, tonic and vasodilator

Corydalis yanhusuo Chinese poppy of Yan Hu Sou stomach problems, emotional problems

Croton tiglium Purging croton 

Daphne genkwa Lilac daphne anticoagulant, antiseptic, antitussive, antiviral, diuretic, 

purgative and stomachic

Datura metel Devil's trumpet anaesthetic, anodyne, antiasthmatic, antispasmodic, 

antitussive, bronchodilator, hallucinogenic, hypnotic and 

mydriatic

Datura stramonium Jimson weed anodyne, antiasthmatic, antispasmodic, hallucinogenic, 

hypnotic, mydriatic and narcotic

Dendrobium nobile Noble dendrobium antiphlogistic, pectoral, sialogogue, stomachic and tonic.

Dichroa febrifuga Blue evergreen hydrangea, 

Chinese quinine 

emetic, expectorant, febrifuge and purgative

Ephedra sinica Chinese ephedra antidote, diaphoretic, diuretic, pectoral, vasoconstrictor and 

vasodilator

Eucommia ulmoides Hardy rubber tree analgesic, anticholesterolemic, aphrodisiac, depurative, 
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diuretic, hepatic, hypotensive, sedative, tonic and vasodilator

Euphorbia pekinensis Peking spurge antibacterial, diuretic, emetic, emmenagogue, purgative and 

vasodilator

Flueggea suffruticosa (formerly Securinega suffruticosa) The plant contains securinine, this acts as a stimulant on the 

central nervous system

Forsythia suspensa Weeping forsythia antidote, antiphlogistic, antitussive, diuretic, emmenagogue, 

febrifuge, laxative and tonic

Gentiana loureiroi

Gleditsia sinensis Chinese honeylocust antibacterial, antifungal, antitussive, astringent, emetic, 

expectorant, haemostatic and stimulant.

Glycyrrhiza uralensis Licorice antibacterial, anti-inflammatory, antiphlogistic, 

antispasmodic, antitussive, cholagogue, demulcent, emollient, 

expectorant and laxative

Hydnocarpus anthelminticus (syn. H. anthelminthica) Chaulmoogra tree antibacterial, antilepric, antisarcoidosic

Ilex purpurea Purple holly Reported to have antitumor properties. An extract of the 

leaves is made into a solution and used for treating burns, 

ulcers in the lower extremities

Leonurus japonicus Chinese motherwort antibacterial, diuretic, emmenagogue, hypotensive, 
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ophthalmic and vasodilator

Ligusticum wallichii Szechwan lovage analgesic, emmenagogue, nervine, oxytocic, sedative and 

vasodilator

Lobelia chinensis Creeping lobelia antiphlogistic, depurative, diuretic and febrifuge

Phellodendron amurense Amur cork tree alterative, antibacterial, antirheumatic, aphrodisiac, bitter 

stomachic, cholagogue, diuretic, expectorant, febrifuge, 

hypoglycaemic, ophthalmic, skin, vasodilator and tonic

Platycladus orientalis (formerly Thuja orientalis) Chinese arborvitae antibacterial, antipyretic, antitussive, astringent, diuretic, 

emmenagogue, emollient, expectorant, febrifuge, 

haemostatic, refrigerant and stomachic

Pseudolarix amabilis Golden larch Fungicidal

Psilopeganum sinense Naked rue For treating oedema

Pueraria lobata Kudzu antidote, antiemetic, antipyretic, antispasmodic, demulcent, 

diaphoretic, digestive, febrifuge, hypoglycaemic and 

hypotensive

Rauvolfia serpentina Sarpagandha, Indian snakeroot For treating high blood pressure, schizophrenia and anxiety.

Rehmannia glutinosa Chinese foxglove antibacterial, antiseptic, cardiac, diuretic, febrifuge, 
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haemostatic, hypoglycaemic and tonic

Rheum officinale Chinese or Eastern rhubarb anticholesterolemic, antiseptic, antispasmodic, antitumor, 

aperient, astringent, cholagogue, demulcent, diuretic, 

laxative, purgative, stomachic and tonic

Rhododendron qinghaiense

Saussurea costus Costus root anodyne, antibacterial, antispasmodic, aphrodisiac, 

carminative, skin, stimulant, stomachic, tonic and vermifuge

Schisandra chinensis Chinese magnolia vine antitussive, aphrodisiac, hepatic, astringent, cardiotonic, 

cholagogue, expectorant, hypotensive, lenitive, nervine, 

pectoral, sedative, stimulant and tonic

Scutellaria baicalensis Baikal skullcap anodyne, antibacterial, anticholesterolemic, antipyretic, 

antispasmodic, astringent, cholagogue, diuretic, expectorant, 

febrifuge, haemostatic, laxative, nervine, mildly sedative, 

stomachic and tonic (for TB)

Stemona tuberosa antilice agent

Stephania tetrandra Stephania root antimalarial, antiplasmodial

Styphnolobium japonicum (formerly Sophora japonica) Pagoda tree antibacterial, anticholesterolemic, anti-inflammatory, 
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antispasmodic, haemostatic and hypotensive

Trichosanthes kirilowii Chinese cucumber antibacterial, anticholesterolemic, antifungal, depurative, 

emollient, expectorant and laxative

Wikstroemia indica antipyretic, detoxicant, expectorant, vermifuge, abortifacient

1Taken from Natural Herbs (http://www.naturalmedicinalherbs.net) and the USDA Dr. Duke's Phytochemical and Ethnobotanical Databases 

(https://phytochem.nal.usda.gov)
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Pseudomonas aeruginosa and attributed this effect to the extract’s activity against the bacterial cell 

membrane or extracellular proteins, which in turn led to bacterial apoptosis (Su et al., 2015).  Chinese 

herbal extracts have been shown to contain flavones, tannins and phenolic compounds, which are active 

against bacteria such as MDR-Acinetobacter baumanii (Miyasaki et al., 2013; Tiwari et al., 2015).  More 

recently an in vitro and an in vivo mouse model study confirmed that extracts from the Scutellaria barbata 

were active against XDR-Acinetobacter baumannii infections (Tsai et al., 2018).

Many CHMs possess multi-functionality, in addition to being antimicrobial.  For example, extracts of 

Rhodiola kirilowii (Regel) Maxim have been shown to be potent antagonists of the cystic fibrosis 

transmembrane conductance regulator (CFTR), with potential clinical application as a treatment for 

secretory diarrhoea, due to its ability to block chloride channel activity and the movement of water out of 

intestinal cells (Chen et al., 2015).  The active component with this herbal medicine is (-)–epigallocatechin-

3-gallate (EGCG), which is also known for its antimicrobial properties, which can inhibit the growth of a 

wide range of Gram-positive and Gram-negative bacterial species with moderate potency (Taylor et al., 

2005).

Of significant interest has been the use of CHM for the treatment of urinary tract infections (UTIs) in 

women, leading to a Cochrane systematic review, which concluded that from the evidence of seven small 

studies that such independent intervention or in conjunction with antibiotics may be beneficial for treating 

recurrent UTIs during the acute phase of infection and may reduce the recurrent UTI incidence for at least 

six months post-treatment (Flower et al., 2015). Furthermore, a recent in vitro mouse study highlighted the 

treatment of MDR-uropathogenic Escherichia coli urinary tract infections with Fuzheng Quingre Lishi 

Formula, which comprised of Anemarrhena asphodeloides Bunge, Platycladus orientalis (L.) Franco, 

Angelica sinensis (Oliv.) Diels, Rehmannia glutinosa (Gaertn.) DC,  Poria cocos (Schw.), Salvia 

miltiorrhiza Bunge, Rheum palmatum L., Polygonum aviculare L., Dianthus superbus L. and talcum (Liu 

et al., 2017).  Furthermore, the clinical value of such CHM was evident in a recent retrospective 

multicentre patient study which showed that CHM given in combination with conventional antibiotic 

therapy was more effective in treating XDR-enterobacteria when compared to conventonal monotherapy 

(Cai et al., 2017).  

SYNERGY WITH CONVENTIONAL ANTIBIOTICS
Several studies have documented synergistic effects of CHM and conventional antibiotics.  Most notably is 

the synergistic effect of tanreqing and vancomycin or linezolid against both planktonic and biofilms of 

methicillin-resistant Staphylococcus aureus (MRSA) (Yang et al., 2018). Tanreqing is made from 

Scutellariae radix (Huang Qin), Lonicerae flos (Jin Yin Hua), Forsythiae fructus (Lian Qiao), Ursi fel 

(Xiong Dan) and Naemorhedi cornu (Shan Yang Jiao) having a complex formulation comprising of 50 A
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different constituents belonging to the classes of flavonoids, phenolic acids, cholic acids and amino acids.  

Interestingly, synergy between conventional antibiotics and Salvianolate (SAL), from the Chinese medicine 

Danshen, which originates from the Chinese herb Salvia miltorrhiza Bunge (Labiatae) has been reported.  

It primarily contains the hydrophilic compound, magnesium salvianolic acid B ( 85%) and other phenolic 

acids (15%).  Synergism has been noted with SAL and ampicillin, fosfomycin, erythromycin, piperacillin-

tazobactam and clindamycin with a SAL/amikacin combination, reversing the resistance of MRSA to 

amikacin (Liu et al., 2016).  

Baicalein (5,6,7-trihydroxyflavone), originally from  the roots of Scutellaria baicalensis and Scutellaria 

lateriflora has also shown synergistic activity with cefotaxime against some strains of extended- spectrum 

β- lactamase positive Klebsiella pneumoniae strains, by the regulation of resistance genes, namely by 

inhibiting CTX-M-1 mRNA expression, with no direct bactericidal or bacteriostatic activity against this 

organism (Cai et al., 2016).  Baicalein has also been documented to have synergistic effects with antibiotics 

in relation to Gram-positive organisms, namely in combination with tetracycline, β-lactams and 

ciprofloxacin against MRSA (Fujita et al., 2005; Chan et al 2011)  and with gentamicin against 

vancomycin-resistant enterococci (Chang et al 2007).  More recently, in vitro studies have proposed that 

the mechanism associated with reversing the ciprofloxacin resistance of MRSA was by inhibition of the 

NorA efflux pump with a further suggestion that such antibacterial actions of baicalein may be attributed to 

the inhibition of MRSA pyruvate kinase, which is essential for Staphylococcus aureus growth and could 

lead to a deficiency of ATP (Chan et al., 2011).  Due to the fact that multidrug efflux pumps have 

contributed significantly to AMR in bacteria, phytochemicals offer a valuable source of efflux pump 

inhibitors, which may help revive older traditional antibiotics by enhancing their effectiveness against 

AMR bacteria.  One such study demonstrated the glucuronide relative of baicalein, baicalin and three other 

CHMs, namely emodin, schizandrin and berberine had antibacterial activities against MDR strains of 

Helicobacter pylori and these CHMs also decreased the MICs of amoxicillin and tetracycline against some 

H. pylori strains, possibly by decreasing hefA mRNA, further highlighting the potential of such CHMs on 

reversing MDR by modulating the genes associated with efflux pump expression (Huang et al., 2015).  

Research into the identification of such substances which alter of inhibit such efflux pumps and their 

mechanisms of action and cellular targets continues to grow (Shriram et al., 2018).

Methanol extracts from Zanthoxylum nitidum (Roxb.)DC.(Rutaceae) have isolated several coumarins, 

which are natural polyphenolic compounds belonging to the benzopyrones family. Coumarins are also 

efflux pump inhibitors and have shown to have antimicrobial activity per se against MSSA and MRSA, as 

well as high potentiating effects of numerous antibacterial agents against MRSA.  The coumarins show a 

synergistic bactericidal effect, when used in combination with piperacillin/tazobactam, teicoplanin, A
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gentamicin, vancomycin, chloramphenicol and interestingly, reversed the resistant effect in the case of 

levofloxacin and minocycline against MRSA (Zuo et al., 2016).

Anti-quorum sensing compounds offer another potential approach to combating AMR and crude extracts of 

Ficus carica and Perilla frutescens have shown such anti-quorum sensing activity using violacein 

production and swarming motility in Chromobacterium violaceum and Pseudomonas aeruginosa cell 

models (Sun et al., 2014).

CHM is still regarded with certain scepticism in Western countries, mainly due to lack of scientific 

evidence, which accompanies Western conventional medicines.  The adoption of CHM into conventional 

Western medicine, either as a monotherapy or in a synergistic combination with conventional medicine, has 

been slow, mainly due a lack of clinical trials, as well as a lack of understanding of the pharmacological 

mechanisms underpinning the action of the molecules within CHM.  However, this is beginning to change.  

Today, 106 Cochrane reviews have now been published on CHM, with 16 (circa 15%) relating specifically 

to infectious diseases or disease states (Table 2).  The majority of these relate to infection/infectious 

diseases of viral aetiology and not to infections of bacterial causation, thus there remains a paucity of 

reliable evidence-based information on the treatment of bacterial infections with CHM and its constituents.  

With a growing shortage of novel antibiotics in Western medicine, attention will be increasingly directed at 

identifying the active components within CHM and their molecular action, in the hope that novel molecules 

may be discovered.  Many human diseases relatively unique to non-Asian populations, for example, cystic 

fibrosis (CF) lack the richness of CHM treatment options.  To date, there have been no reports on potential 

antimicrobial properties of CHM on the clinically significant pathogens in cystic fibrosis, including 

Burkholderia cenocepacia, Pseudomonas aeruginosa, Achromobacter xylosoxidans and the non-

tuberculosis mycobacteria (NTMs), especially Mycobacterium abscessus, which have now evolved in some 

of the most antibiotic-resistant organisms of our time and organisms which desperately require novel 

approaches for their control and treatment.

Conclusions:

Chinese Herbal Medicine has historically been a rich source of ethnopharmacology, drawing on the 

experiences of multiple generations and populations of peoples and their interactions with the native flora 

and fauna of their locality, in order to treat multiple types of diseases, including infection.  The skilled 

understanding of how these components interact and how to constitute combinations of medicinal herbs 

and plants has evolved multiple cures and remedies within Asian societies and cultures.  It will therefore be 

exciting to now explore new CHM treatment options, either singly or in synergy with Western medicine to 

support our efforts to control infectious diseases. A
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Table 2:  Of the 106 Cochrane Reviews on Chinese Herbal Medicine, 16 review articles specifically address infection/infectious diseases as listed below.

Infection Conclusion (taken from respective Cochrane review [with permission])

Skin and soft tissue 
infections (SSTIs)

There is currently no information available from randomised controlled trials (RCTs) to support or refute the use of Chinese herbal 

medicines in treating people with SSTIs (Wang et al., 2014).

Recurrent urinary tract 
infections (UTIs) in women

Evidence from seven small studies suggested that CHM as an independent intervention or in conjunction with antibiotics may be beneficial 

for treating recurrent UTIs during the acute phase of infection and may reduce the recurrent UTI incidence for at least six months 

post‐treatment. CHM treatments specifically formulated for recurrent UTI may be more effective than herbal treatments designed to treat 

acute UTI. However, the small number and poor quality of the included studies meant that it was not possible to formulate robust 

conclusions on the use of CHM for recurrent UTI in women either alone or as an adjunct to antibiotics (Flower et al., 2015).

Measles There is no RCT evidence for or against Chinese medicinal herbs as a treatment for measles. We hope high‐quality, robust RCTs in this 

field will be conducted in the future (Chen et al., 2011).

Common cold Chinese herbal medicines may shorten the symptomatic phase in patients with the common cold. However, the lack of trials of low enough 

risk of bias, or using a placebo or a drug clearly identified as a control, means that we are uncertain enough to be unable to recommend any 

kind of Chinese medicinal herbs for the common cold (Wu et al., 2007).

Mumps We did not find any RCTs for or against Chinese herbal medicine used in the treatment of mumps. We hope more high‐quality RCTs will be 

conducted in the future (Shu et al., 2015).
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Chronic hepatitis B

Asymptomatic carriage of 
hepatitis B virus infection

Some Chinese medicinal herbs may work in chronic hepatitis B. However, the evidence is too weak to recommend any single herb. 

Rigorously designed, randomised, double‐blind, placebo‐controlled trials are required (Liu et al., 2001b).

The clinical effects of Xiao Chai Hu Tang formula for chronic hepatitis B remain unclear. The included trials were small and of low 

methodological quality. Despite the wide use of Xiao Chai Hu Tang formula, we lack data on all‐cause mortality, serious adverse events, 

health‐related quality of life, hepatitis B‐related mortality, and hepatitis B‐related morbidity. The evidence in this systematic review comes 

from data obtained from a maximum three trials. We graded the certainty of evidence as very low for adverse events considered not to be 

serious and the surrogate outcomes HBeAg and HBV‐DNA. We found a large number of trials which lacked clear description of their design 

and conduct, and hence, these trials are not included in the present review. As all identified trials were conducted in China, there might be a 

concern about the applicability of this review outside China. Large‐sized, high‐quality randomised sham‐controlled trials with homogeneous 

groups of participants and transparent funding are lacking (Kong et al., 2019).

The included trials lacked data on health‐related quality of life, hepatitis B‐related mortality, and hepatitis B‐related morbidity. The effects of 

Radix Sophorae flavescentis on all‐cause mortality and on the proportion of participants with serious adverse events and adverse events 

considered 'not to be serious' remain unclear. We advise caution in interpreting results showing that Radix Sophorae flavescentis reduced 

the proportion of people with detectable HBV‐DNA and detectable HBeAg because the trials reporting on these outcomes are at high risk of 

bias and both outcomes are non‐validated surrogate outcomes. We were unable to obtain information on the design and conduct of a large 

number of trials; therefore, we were deterred from including them in our review. Undisclosed funding may influence trial results and may 

lead to poor trial design. Given the wide usage of Radix Sophorae flavescentis, we need large, unbiased, high‐quality placebo‐controlled 

randomised trials in which patient‐centred outcomes are assessed (Liang et al., 2019).

Based on one low quality trial, the medicinal herb 'Jianpi Wenshen recipe' may have an antiviral activity in asymptomatic carriers of hepatitis 

B virus. However, rigorous randomised, double‐blind, placebo‐controlled trials are needed before herbs should be used for this condition 
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(Liu et al., 2001c).

Hepatitis C 

Influenza

Acute respiratory tract 
infection (ARTI) in children

Gas gangrene

There is no firm evidence of efficacy of any medicinal herbs for HCV infection. Medicinal herbs for HCV infection should not be used outside 

randomised clinical trials (Liu et al., 2001a).

Most Chinese medical herbs in the included studies showed similar effects to antiviral drugs in preventing or treating influenza. Few were 

shown to be superior to antiviral drugs. No obvious adverse events were reported in the included studies. However, current evidence 

remains weak due to methodological limitations of the trials. More high‐quality RCTs with larger numbers of participants and clear reporting 

are needed (Jiang et al., 2013).

We found insufficient evidence to enable assessment of the effectiveness and safety of oral Astragalus as a sole intervention to prevent 

frequent ARTIs in children aged up to 14 years (Su et al., 2016).

Re‐analysis of the cure rate based on the definition used in our review did not show beneficial effects of additional use of Chinese herbs or 

topical hyperbaric oxygen therapy (HBOT) on treating gas gangrene. The absence of robust evidence meant we could not determine which 

interventions are safe and effective for treating gas gangrene. Further rigorous RCTs with appropriate randomisation, allocation 

concealment and blinding, which focus on cornerstone treatments and the most important clinical outcomes, are required to provide useful 

evidence in this area (Yang et al., 2015).
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Nephrotic syndrome IVIG, thymosin, oral transfer factor, BCG vaccine, Huangqi granules and TIAOJINING may have positive effects on the prevention of 

nosocomial or unspecified infection with no obvious serious adverse events in children with nephrotic syndrome. However the 

methodological quality of all studies was poor, the sample sizes small, and all studies were from China, and thus there is no strong 

evidence on the effectiveness of these interventions (Wu et al., 2012).

HIV and AIDS There is insufficient evidence to support the use of herbal medicines in HIV‐infected individuals and AIDS patients. Potential beneficial 

effects need to be confirmed in large, rigorous trials (Liu et al., 2005).

Severe acute respiratory 
syndrome (SARS)

Chinese herbs combined with Western medicines made no difference in decreasing mortality versus Western medicines alone. It is possible 

that Chinese herbs combined with Western medicines may improve symptoms, quality of life and absorption of pulmonary infiltration, and 

decrease the corticosteroid dosage for SARS patients. The evidence is weak because of the poor quality of the included trials. Long‐term 

follow‐up of these included trials is needed (Liu et al., 2012).
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