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Lack of efficacy of a herbal preparation (RCM-102) 
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Background: A herbal preparation, known as RMIT Chinese Medicine 102 (RCM-102) consisting of eight herbs which demonstrates 
inhibition of the release of key inflammatory mediators associated with seasonal allergic rhinitis (SAR) was used. This study evaluated 
the efficacy and safety of RCM-102 for SAR. 
Objective:  This study evaluated the efficacy and safety of RCM-102 for SAR.
Methods: This randomised placebo-controlled trial involved subjects aged between 18 and 65 who were randomly assigned to either 
RCM-102 or a placebo group. After a two-week baseline period, all subjects took either RCM-102 or placebo capsules (two capsules 
each time, three times daily with a four hour interval) for a period of eight weeks. The primary end-points were the Five-Point Scale 
symptom scores. Rhinoconjunctivitis Quality of Life Questionnaire, relief medication usage, adverse events, kidney and liver function 
tests and full blood examination were secondary end-points. Intention-to-treat analysis was applied. 
Results: One hundred and four subjects were randomised with 52 in each group. Ninety-five subjects (47 and 48 subjects in RCM-102 
and placebo groups) completed the trial. Nine subjects withdrew from the study prior to the end of the second treatment week. At the 
end of the trial, there were no significant differences between the two groups with respect to all outcome measures. There were no 
liver or kidney function abnormalities reported. 
Conclusion: This mechanism-based RCM-102 was safe but not more beneficial than placebo for patients with SAR. 
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IntRoduCtIon 

Herbal medicine (HM) has a long history in China for treating 
clinical conditions including allergy. Over several decades, it 
has gained popularity in developed countries [1, 2]. The general 
principle in Chinese medicine is to modify response to allergic 
triggers such as pollens. It is anticipated that once the bodily 
functions are improved, quality of life should be enhanced. 

Traditionally, individual Chinese herbs are used in combination 
guided by its unique theory on maintaining and restoring body 
balance [3]. Traditional understanding of herb-herb interactions 
such as synergism and antagonism are considered during the 
formulation process [4]. Consequently, numerous herbal formulae 
are documented in the HM literature and are used in everyday 
practice. 

This traditional form of practice is largely anecdotal and 
is subject to scientific scrutiny for its clinical ef ficacy and 
mechanisms of action [1, 2]. A number of traditional formulae have 
demonstrated effectiveness of CHMs for allergic rhinitis (AR) but 
their action mechanisms are yet to be elucidated [1, 2]. 

The Western pharmacological approach to HM identified 
a number of active components leading to drug discoveries 
but were unsuccessful for traditional medicine practice [3]. 
Consequently, Tang et al. [5] recommended investigating 
pharmacological actions only after demonstration of clinical 
efficacy of HM. This approach avoids unnecessary basic research 
into ineffective therapy.

We have used a combined approach: we chose a herbal formula 
that consists of 18 herbs known to be effective for treatment of AR 
[6]. In vitro investigations revealed the effects of the ingredients 
of this formula on key inflammatory mediators relevant to the 
pathophysiology of AR [7-9]. This led to identification of seven of 
the 18 herbs from the original formulation with one additional 
ingredient (Scutellaria baicalensis georgi.) totalling eight herbs in 
this new formulation, RCM-102. When tested it showed significant 
inhibitory pharmacological effects on inflammatory mediators 
relevant to rhinitis [10]. In this clinical trial, we explored whether 
RCM-102 is efficacious and safe for symptom management and 
improving quality of life for seasonal AR (SAR) patients. 

MEtERIALS And MEthodS

Settings
The trial was approved by the RMIT University Human Research 

Ethics Committee. Application (2003/70) was filed with the 
Clinical Trials Branch under its Clinical Trial Notification Scheme, 
Therapeutic Goods Administration (TGA), Department for Health 
and Ageing, Canberra, Australia. This clinical trial also has been 
registered with Australian and New Zealand Clinical Trial Registry 
(ACTRN12612000209897).

The study was conducted from September to December 
2003 during the pollen season in Melbourne, Australia. Daily 
pollen counts were provided by School of Botany, University of 
Melbourne. There were two clinical sites for this trial, at the City 
Campus and Bundoora Campus of RMIT University. 

Subject recruitment
During August and September 2003, subjects were recruited 

through newspapers and radio. Inclusion criteria were: (a) age 
between 18 to 65 years with two or more symptoms for at least 
two years with a total nasal symptom score of at least six; (b) a 
positive pollen skin prick test (SPT). 

Subjects with any of the following conditions were excluded 
from the study: (a) initiated immunotherapy since last SAR 
season; (b) HIV positive; (c) other active respiratory disease within 
30 days of study; (d) receiving oral corticosteroid treatment; (e) 
pregnancy or lactation; (f) nasal polyposis; and (g) unable to read 
or understand English.

All subjects provided informed consent prior to the trial and 
were free to withdraw at any time. Subjects were advised to 
continue with pre-existing treatment for rhinitis or concomitant 
illnesses providing details of medication usage were recorded in 
the medication record form.

outcome measures
Questionnaires were used to obtain subjects’ demographic 

data. The primary outcome measure for assessing severity of 
SAR symptoms was a Five-Point Scale (0 = absent, 1 = mild, 2 
= moderate, 3 = severe, 4 = very severe) [11]. Nasal symptoms 
included sneezing, nasal discharge, nasal itch, and nasal 
obstruction while non-nasal symptoms included eye itch, watery 
eye and red eye, itch of palate and or throat were recorded daily. 
Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ) was used 
as a secondary outcome measure (QOL Technologies, UK). RQLQ 
has 28 items in seven domains, namely, activity limitations, sleep 
impairments, non-nose/eye symptoms, practical problems, nasal 
symptoms, eye symptoms, and emotional functions [12]. This self-
administered instrument assessed the impact of SAR symptoms 
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on the subjects’ quality of life. The self-assessment was based on 
a seven-point scale ranging from not troubled (0) to extremely 
troubled (6). To monitor medication intake, subjects recorded 
details of daily Western medication intake during the trial. The 
relief medication score was calculated using the following scoring 
system: Nasal spray or eye drop (Over the Counter, OTC): each daily 
dose = 1 point; OTC antihistamines: each daily dose = 2 points; 
Oral Corticosteroid or nasal sprays: each daily dose = 3 points [6].

Study design
This randomised, double-blind, placebo-controlled trial was 

conducted over a period of 10 weeks (two-week baseline and an 
eight-week treatment). 

During screening, inclusion and exclusion criteria were checked 
and subjects fully briefed. Informed consent was obtained prior 
to SPT followed by examination by an ear, nose and throat (ENT) 
specialist. A SPT for seven-grass mix (Kentucky blue, Meadow 
Fescue, Orchid, Perennial Rye, Red top, Sweet Vernal & Timothy, 
Bermuda), Birch, Bermuda, Plantain, Cypress, Ragweed, Negative 
control (Saline) and positive control (Histamine: 10 mg/mL) 
(Richards Thomson Pty Ltd., Australia) were completed. A wheal 
reaction measuring 3 mm or larger than diluent control was 
considered positive [6]. For safety parameters, blood samples 
were taken for liver, kidney function and full blood examination 
(FBE) tests at the beginning and end of trial. Random allocation of 
subjects to treatment groups occurred using statistical software 
by the School of Mathematical and Geospatial Sciences, RMIT. 
The randomisation codes were broken only after data analysis 
by the blinded statistician [6]. Subjects attended one of the two 
clinics fortnightly for collection of capsules and assessment. 
They evaluated the effectiveness of the blinding process on 

study completion by answering the question “What treatment 
did you receive through the study?” All trial medication bottles 
were collected and left-over capsules counted fortnightly for 
compliance monitoring. 

treatment protocol
Subjects were required to take two capsules each time, three 

times daily (with 4 h interval) for a period of eight weeks. Each 
capsule contained 500 mg of a mixture of granules of either 
herbal medicine (Koda Internationals Pty Ltd., Australia) or 
placebo ingredient (rice starch; Sigma Pharmaceuticals Pty Ltd., 
Australia). The capsules were prepared by a TGA approved Good 
Manufacturing Practice (GMP) certified manufacturer (GMP 
Pharmaceuticals Pty Ltd., Australia). The two types of capsules 
were identical in weight and appearance. 

All ingredients of RCM-102 (Table 1) were TGA approved listed 
substances for human consumption. To comply with Australian 
Guidelines for Good Clinical Practice (1991), the capsule contents 
and known side ef fects of each individual ingredient were 
disclosed to all subjects in the trial information booklet as part of 
the informed consent process. 

Safety parameters
All unexpected events were recorded during the treatment 

period, including details of signs and severity of symptoms, 
duration and any actions taken to resolve them. FBE was done by 
the RMIT School of Medical Sciences. The liver and kidney function 
tests were done by Dorevitch Pathology Pty Ltd. in Melbourne, 
Australia prior to and after the trial.

Table 1. Ingredients of RCM-102 (based on manufactured granules of individual herbs)

Ingredients Pinyin / Chinese name % mg per capsule*

Astragalus membranaceus (Fisch.) Bge Huang Qi 25 125

Bupleurum chinense D.C Chai Hu 9 45

Glycyrrhiza uralensis (Fisch.) Gan Cao 12 60

Magnolia liliflora (Desr.) Xin Yi 9 45

Mentha haplocalyx Briq. Bo He 6 30

Schizonepeta Tenuifolia Briq. Jing Jie 15 75

Saposhnikovia divaricata (Turcz.) Fang Feng 15 75

Scutellaria baicalensis Georgi. Huang Qin 9 45

Total 100 500

*One gram of granules is equivalent to five grams of raw herbs. 
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Table 2. Demographic data of subjects

Characteristic RCM-102
Mean ± SD

Placebo
Mean ± SD t (p-value)

Number of subjects 47 48

Mean age  38.57 ± 11.03 43.10 ± 10.96   −2.010 (0.048)*

Duration of disease 16.02 ± 10.24  20.08 ± 11.06    −1.86 (0.067)

Mean total nasal symptom score 9.38 ± 2.52  9.96 ± 2.42   −1.13 (0.26)

Mean total non-nasal symptom score  8.21 ± 3.17 8.69 ± 3.18 −0.73 (0.47)

Gender
Male 22 22                 χ2 (p - value)

   0.009 (0.924)Female 25 26

Relief medication score prior to treatment 2.19 ± 4.73  3.53 ± 9.32 −0.881 (0.381)

Dropouts 

Personal 1 1

Change of mind 2 2

Work commitment 2 1

Total discontinuation 5 (9.6%) 4 (7.7%)
*Significant at α = 0.05.

47 Completed trial
47 Included in the data analysis (ITT)

161 Initial interviewed and assessed

57 excluded (not meeting criteria)
104 Randomised

52 RCM-102 group 52 Placebo group

1 Change of mind

51 Received Placebo52 Received RCM-102 

48 Remaining after first treatment period
47 Remaining after first treatment period

48 Completed trial
48 Included in the data analysis (ITT)

3 Dropped out (personal 
choice. Did not return for 
assessment)

5 Dropped out (personal 
choice, changed job, did 
not return for assessment)

Fig. 1. The clinical trial profile.
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Statistical analyses
Based on findings of a previous study [6] , the nasal symptom 

score for the treatment group was statistically significantly different 
compared to the placebo group (F = 6.118, p = 0.017). This yielded 
an effect size estimate of 0.66. For 80% power using a two-sided 
significance level of 5%, the required sample size is 38 per group. 
To allow for dropouts, we used a sample size of 52 per group.

All data were analysed using the Statistical Package for the 
Social Sciences (windows version 11.5; SPSS, USA) for Windows 
by a statistician blinded to the allocation of treatments to groups. 
When comparing measures at the end of the study for the two 
groups, ANCOVA was used with the baseline as covariate. The data 
from non-repeated measures such as blood tests was analysed 
using t-tests. Outcome measures with nominal responses were 
analysed using χ2 tests. All p-values were obtained via 2-sided tests 
and were assessed at α = 0.05. The age variable was used as a 
covariate for outcome analyses as the two treatment groups were 
not comparable on this variable. Intention to treat was employed 
in all relevant data analyses. 

RESuLtS

demographic data 
One hundred and four subjects were randomly assigned to 

either the RCM-102 or the placebo group. Ninety-five subjects 
completed the trial and nine subjects withdrew  from the study 
(RCM-102: n = 5; placebo: n = 4) within the first two weeks of 
the treatment period (Fig. 1, Table 2). Of the nine subjects who 
withdrew, two did so due to personal circumstances, four due to 
work commitments and three due to adverse events from either 

RCM-102 or placebo capsules. Except for age, all demographic data 
were comparable between the two groups (Table 2). 

Efficacy
Diary documented self-assessment nasal and non-nasal 

symptom scores at baseline and end of the treatment period 
are presented in Fig. 2, with no significant differences between 
the groups on the severity of these symptoms. There were no 
significant differences between the two groups in all domains of 
the fortnightly RQLQ scores throughout the study (Table 3). 

There were no statistically significant differences in mean relief 
medication score within or between the RCM-104 and placebo 

RCM-102 group -  NSS
Placebo group - NSS
RCM-102 group -  NNSS
Placebo group - NNSS
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Fig. 2. Two-week mean total nasal (NSS) and non-nasal symptom scores 
(NNSS) with total fortnight pollen counts during the trial. Line graphs: 
Data plotted means ± SEM of fortnightly total NSS of RCM-102 (♦) and 
placebo (◊) groups, RCM-102 fortnightly total NNSS of RCM-102(■) and 
placebo (□) groups. The vertical bars show the fortnightly pollen counts. 
Baseline: day 14, Visit 1: day 28, Visit 2: day 42, Visit 3: day 56 and Visit 4: 
day 70. 

Table 3. Outcome measures summary scores at baseline and end of treatment period

RQLQ domains
RCM-102 (n = 47) Placebo (n = 48)

p-value*
Baseline 

Mean ± SD
End-point 
Mean ± SD

Baseline 
Mean ± SD

End-point 
Mean ± SD

Activities 2.8 ± 1.4 2.3 ± 1.5 2.8 ± 1.5 2.3 ± 1.6 0.85

Total nasal symptom 2.3 ± 1.2 2.2 ± 1.3 2.3 ± 1.4 2.2 ± 1.4 0.50

Total eye symptom 1.9 ± 1.6 1.7 ± 1.3 1.5 ± 1.4 1.7 ± 1.4 0.76

Non-nasal and eye symptom 1.7 ± 1.4 1.6 ± 1.2 1.7 ± 1.5 1.5 ± 1.4 0.67

Sleeping 1.5 ± 1.5 1.7 ± 1.4 1.4 ± 1.5 1.3 ± 1.4 0.15

Emotion 1.7 ± 1.2 1.6 ± 1.3 1.6 ± 1.6 1.5 ± 1.5 0.27

Practical 2.7 ± 1.3 2.3 ± 1.4 2.7 ± 1.6 2.3 ± 1.6 0.82

RQLQ, Rhinoconjunctivitis Quality of Life Questionnaire. *p-value obtained via analysis of covariance with baseline as covariate when 
comparing groups at the end of the treatment period. 
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groups between the baseline and the final visit (Table 4). Based 
on responses to the type of treatment received, there was no 
significant dif ference in the responses (χ2 = 2.03, p = 0.363) 
between the two groups. 

Safety
The majority of adverse events occurred during the first two 

weeks of treatment. Fifteen subjects reported adverse events 
(RCM-102: n = 6; placebo: n = 9). Throughout the trial none of the 
subjects experienced serious adverse events (Table 2). There were 
no significant differences between the two groups on renal, liver 
function and FBE tests before and after the treatment period. 

dISCuSSIon

This study showed no statistically significant difference with 
respect to SAR symptom scores in subjects receiving RCM-102 
compared with placebo. These findings are inconsistent with in 
vitro results that showed significant inhibitory effects of RCM-102 
on various inflammatory mediators [13]. It is important to note 
that RCM-102 is not an existing herbal formulation, unlike most 
of the traditional herbal formulae that have been used in clinical 
practice for an extended period of time. In contrast, this formula 
was developed by selecting seven out of the 18 individual herbal 
ingredients that were demonstrated to be beneficial for SAR 
symptoms using a comparable RCT design (11). The selection of 
the seven herbs was based on limited experimental studies that 
investigated the effect of some but not all inflammatory mediators. 
Thus, the process of selection might have been inadequate in 
identifying beneficial ingredients demonstrated by Xue et al. 
[6]. Furthermore, the investigation team added another herbal 
ingredient, Scutellaria baicalensis georgi, which possesses anti-
inflammatory properties [14] for strengthening the anti-allergic 
effects of the seven herbs selected from Xue et al. [6]. However, 
this herb is not commonly used in traditional medicine practice on 
SAR patients. 

Unlike recent reviews that demonstrate a positive trend in a 
number of traditional formulae for the management of AR [1, 2] 
this study, however, showed no benefit of RCM-102 for symptom 
scores and quality of life for SAR patients. 

HM has been used to treat allergic diseases such as AR bronchial 
asthma and dermatitis for several centuries and with substantial 

Table 4. Adverse events 

Events RCM-102 group Placebo group
Nausea 0 2

Tired 1 1

Constipation 1 0

Headache 1 1

Itchy around mouth 1 0

Dry nose at night 1 1

Stomach upset 0 2

Skin rash 1 0

Reflux 0 1

Itchy & dry skin 0 1

Total           6 (11%)              9 (17.3%)

Table 5. Relief medication score

Visit Total pollen 
count (Grain/m)

Mean relief medication score
p-value†

RCM-104 (n = 47) Placebo (n = 48)
Baseline (Mean ± SD) 2,688  2.19 ± 4.73 3.53 ± 9.32 0.381

Visit 2 (Mean ± SD) 3,476  1.11 ± 2.35 3.88 ± 7.07

Baseline vs. Visit 2 (p-value*) 0.111 0.729 0.012

Visit 3 (Mean ± SD) 2,924 1.83 ± 3.91   4.6 ± 9.12

Baseline vs. Visit 3 (p-value*) 0.680 0.443 0.058

Visit 4 (Mean ± SD) 11,392 5.62 ± 8.33    8.23 ± 12.66

Baseline vs. Visit 4 (p-value*) 0.02* 0.015‡ 0.237

Visit 5 (Mean ± SD) 4,865 5.94 ± 9.67   9.38 ± 15.10

Baseline vs. Visit 5 (p-value*) 0.093 0.016* 0.091
*Comparison within group. †Comparison between groups. ‡Due to multiple testing and using  Holm’s step-down procedure to control 
Type I error, none of p-values are statistically significant.
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evidence of clinical benefit [15]. As this study did not test a 
traditionally used herbal formula, a number of factors might have 
contributed to the lack of efficacy of RCM-102: The biological 
activities of a herbal formula might be an outcome of a mixture 
of different active ingredients rather than from an individual 
chemical entity or specific pathways [3]. This is supported by a 
number of studies such as using Radix Angelicae alone was not 
effective for menopausal syndrome despite its frequent clinical 
use [16]. In contrast, Gui Zhi Er Yue Bi Yi Tang (TJS-064) significantly 
protected influenza A2-infected mice whereas the individual 
ingredients exhibited no effect [17]. These results may suggest 
that complex interactions among individual ingredients or their 
synergistic effects in the formula of the 18 herbs (Xue et al. [6]) 
were not thoroughly investigated. This may have compromised 
the selection of the seven out of the 18 herbs that were used in 
RCM-102. 

Furthermore, there are a number of reported cases that failed 
to translate laboratory findings on Chinese herbal medicine into 
clinical efficacy [3]. These discrepancies between clinical studies 
and in vitro or in vivo animal studies provide a clear warning when 
accepting laboratory data as the basis for determining clinical 
effects. For example, Shosaiko-to demonstrated beneficial effects 
on viral hepatitis in animal studies but failed to reach significance 
in the clinical trial [17]. Dang Gui Nian Tong Tang inhibited enzyme 
β-glucuronidase by 42% and lysozyme release from neutrophils 
but was not clinically effective for patients with gouty arthritis [18]. 
A Chinese herbal formula for dermatitis, Zemaphyte, demonstrated 
no benefit to Chinese patients with recalcitrant atopic dermatitis in 
a clinical trial [19] despite its inhibitory effects on IL4-induced low 
affinity receptor, IgE serum complexes and peripheral monocytes 
[20]. 

With regard to safety, the formula was well tolerated by all 
subjects with the exception of minor adverse events. However, 
there was no significant difference between the two groups with 
respect to frequency and severity of these events. Unlike previous 
reports on Chinese herbal medicine on liver and renal functions [21, 
22], liver and kidney function monitoring tests showed that there 
were no clinically relevant changes. 

ConCLuSIon 

RCM-102, a non-traditional herbal formula that was newly 
formulated based on partial understanding of SAR mechanism 

was well tolerated but did not show clinical efficacy based on 
clinical symptom scores. Additionally, these results suggest that 
caution be exercised in predicting clinical results from a multi-herb 
formulation based on basic research of its individual ingredients.
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