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Cough is among the most common symptoms 
associated with upper respiratory tract infections 
(URTI), and children are more likely to experience 
URTI-associated acute cough than adults.(1) Acute 
cough is present in approximately 70% of URTI at 
onset or day one, and persists for the first week in 
more than 50% of children.(2,3) URTI-associated cough 
causes health, social and economic problems with 
significant implications for children, parents and the 
health care system.(4) Children with URTI-associated 
cough may have symptoms of discomfort, absent 
from daycare or school, and at risk of developing 
complications and receiving overprescribed antibiotic 
treatment.(5) Parents may miss workdays and spend 
billions of dollars on worthless remedies when their 
children have a URTI and cough episode.(4) Since 

generally caused by viruses, the management of URTI 
is symptomatic, and antibiotics are not effective in 
children or adults. The common treatments for cough 
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relief are antitussives, such as dextromethorphan.(6) 
However, there is a potential for harm and no benefi ts 
for relieving children cough with over-the-counter 
cough and cold medications.(4,7-9) Given the challenges 
of URTI-associated cough treatment, the search for 
alternative safe and effective approaches remains an 
area of active investigation. 

Tibetan medicine constitutes an important part of 
medical system in China.(10) Jiuwei Zhuhuang (JWZH), 
a Tibetan medicine formula, has been used to treat 
acute cough in children for hundreds of years.(11,12) 
In 2002, JWZH Powder (九味竺黄散) was approved 
by the China Food and Drug Administration as a 
Tibetan patent medicine for the treatment of cough 
associated with upper respiratory tract viral infection 
and pneumonia in children. However, except for history 
materials, only two case series studies are available in 
the literature indicating that JWZH could relieve URTI-
associated cough in children.(11,12) There is lack of 
randomized controlled trial (RCT) evaluating the effects 
of JWZH in this condition. The aim of the study was to 
investigate whether the JWZH Powder could decrease 
the time to cough resolution and improve the 4-day 
cough resolution rate in children with URTI-associated 
cough compared with conventional treatment.

METHODS

Study Design and Participants
The study was a multicenter, randomized, open-

label, controlled trial conducted in three medical centers in 
China, including the First Affi liated Hospital of Zhengzhou 
University, the First Affi liated Hospital of Henan University 
of Traditional Chinese Medicine, and Huaihe Hospital 
of Henan University. The protocol was registered at 
chictr.org.cn (No. ChiCTR2000039421), and recruitment 
occurred from December 2019 through March 2021. 
Institutional review boards of the three hospitals reviewed 
and approved the protocol (SS-2019-070). Participants 
were recruited from the pediatric outpatient at the three 
centers. The parents of all participants signed written 
informed consent forms before enrollment.

Children aged 2 to 14 years old, regardless of 
gender, with URTI within 48 h of onset and with cough 
as the main complaint (cough score 2)(13) were eligible. 
URTI was diagnosed according to the China's guideline 
on standardized diagnosis and treatment of common 
cold in Children.(14) Children were excluded if: (1) with 
severe malnutrition or other serious systemic diseases 

such as cardiovascular, liver, kidney and hematopoietic 
system; (2) had a history of allergy to the study drugs; 
(3) had taken antitussives or anti-cold medicine; or 
(4) had any conditions that prevented participation in 
the study, such as the condition has progressed to 
lower respiratory tract infection.

Randomization and Procedure
The eligible participants were randomly assigned 

to either the JWZH or control group. The allocation 
ratio was 1:1 ratio. Computer-generated random 
numbers were generated by a statistician not involved 
in the study. The group assignments were enclosed in 
opaque, sealed, consecutively numbered envelopes. 
The envelopes were opened only when an eligible 
participant was identified and the informed consent 
was provided, and the participant was placed on the 
allocated therapy accordingly. 

Parents of the study children completed a form 
that included demographic items such as the child's 
age, sex, height and weight. Parents were also asked 
about the past medical history and exposure factors 
that potentially related to the duration and severity of 
URTI-associated cough, including the number of colds 
their child had experienced during the past 12 months, 
whether their child had asthma, variant cough, or 
hospitalization history due to respiratory diseases, 
and presence of cigarette smokers in the household. 
Subjective measurement of cough and other URTI-
associated symptoms were recorded by the parents 
before treatment and at 1–5 days after treatment. 
During the study, the research assistants blinded 
to treatment assignments were responsible for the 
contact of the participants. They used a predetermined 
unifi ed questioning method to contact the parents of 
children enrolled in this study via phone or WeChat 
(a Chinese multi-purpose messaging, social media 
and mobile payment application) once per day. The 
assistants' questions were limited to the outcome and 
whether to stop the medication, and did not involve the 
grouping, drug types and the remaining drug amount. 
At each contact, parents were required to provide the 
recorded patient diary. Symptoms, any clinical events, 
and the dose of the study drug were recorded. If a 
child recovered within 5 days, the contact would end 
24 h after the symptoms disappear.

Interventions 
JWZH Powder (Tibet Nyingchi Yutuo Tibetan 
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Medicine Co. Ltd., Lhasa, China; batch No. 191004) 
was used in the treatment group. It consisted of 
9 herbs: Bambusae textilis McClure, Crocus sativus, 
Bovis calculus art i factus , Bergeniae rhizome , 
Aconitum tanguticum, Glycyrrhizae radix et rhizome, 
Radix solms-laubachiae, Lagotis brevituba maxim, 
and Santali albi lignum. The dosages of each single 
component are shown in Appendix 1. Children aged 2 
to 3 years old took 2 g/d (1 g, twice daily), 4 to 7 years 
old took 3 g/d (1 g, thrice daily), and 8 years old and 
above took 4.5 g/d (1.5 g, thrice daily). 

Participants in the control group received 
conventional treatment of Western medicine, using 
Pediatric Paracetamol, Artificial Cow-bezoar and 
Chlorphenamine Maleate Granules [PPACCM, 
Sunfl ower Pharmaceutical Group (Chongqing) Co. Ltd., 
China], a commonly used medication recommended 
by the guideline for treating children URTI in China.(14) 
The dosages were based on the recommendations 
of manufacturers (0.25 to 1 g, thrice daily). The study 
medication began after enrollment and continued 
until all symptoms had resolved, up to a maximum of 
5 days. During the course of treatment, if the axillary 
temperature exceeded 38.0 ℃, ibuprofen can be added 
orally under the guidance of the study pediatrician.

Outcomes 
The primary outcomes were time to cough 

resolution and 4-day cough resolution rate. Cough 
resolution was defined as the cough disappeared 
continuously for 24 h. Time to cough resolution was 
calculated from the randomization to the last cough 
occurred, and it was measured in half-days. The 
4-day cough resolution rate was the proportion of 
participants with cough resolution on the fourth day of 
treatment.

The secondary outcomes included the daily 
improvement in symptom scores and cough resolution 
rate during the study period. The score of URTI 
symptoms included fever, daytime cough, nighttime 
cough, nasal congestion, runny nose, and sneeze 
ranged from 0 to 3 (0 absent, 1 mild, 2 moderate, 
and 3 severe). The scoring criteria adopted "The 
cough diagnosis and treatment guidelines" formulated 
by the Respiratory Branch of the Chinese Medical 
Association and "The design and evaluation technology 
of new Chinese medicines for acute URTI in children" 
formulated by the Pediatric Branch of the China 

Association of Chinese Medicine.(13,15) Symptom scores 
were recorded and compared with baseline scores 
until 5 days after treatment in all groups. The detailed 
scoring criteria are shown in Appendix 2. 

Safety Observation
Safety assessment was based on parents' 

spontaneous reports of adverse events and vital signs.

Sample Size Estimation 
The sample size we set to provide adequate 

power to detect differences of time to cough resolution 
between the two groups. According to the opinions of 
pediatric experts and the results of a previous study, 
the average time for PPACCM to relieve severe URTI-
associated cough in children is 3.6±1.2 days.(16) 
On this basis, the difference of at least 0.5 day is 
accepted in the routine clinical practice of treating 
URTI-associated cough. Therefore, 63 participants per 
study group provided 80% power with a value of 0.05 
to detect a signifi cant difference of half a day or more 
in time to cough resolution. Assuming a 10% dropout 
rate, a total of 140 participants were required.

Statistical Analyses
An intention-to-treat analysis was performed. All 

patients who were randomly assigned and received at 
least one treatment were included in the effectiveness 
and safety analyses. All outcomes were analyzed by a 
statistician blinded to treatment assignments. Mean ± 
standard deviation (x–±s) or medians and interquartile 
ranges (IQR) were calculated to summarize continuous 
variables, and the proportion of patients in each 
category was calculated to summarize categorical 
variables. Characteristics and baseline were compared 
among the two groups using the independent-samples 
t-test for continuous measures or the Wilcoxon-Mann-
Whitney test for non-normal distributions and the Chi-
square test for categorical variables.

For analyses of difference in primary outcomes, 
the Kaplan-Meier method with log-rank testing 
was used to describe and compare the median 
and interquartile range (IQR) of the time to cough 
resolution. Cox proportional hazards regression model 
for censored data was used to estimate the treatment 
effect, with cough resolution as the dependent 
variable and age, sex, body mass index, past medical 
history, exposure factors, total symptom score, and 
severity of cough as the independent variables. 
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Hazard ratios (HRs) and corresponding 2-sided 95% 
confi dence intervals (CIs) were generated. Chi-square 
test was used to compare the 4-day cough resolution 
rate between groups, and relative risk (RR) and risk 
differences with 95% CI were calculated. In addition, 
changes in cough resolution rate from day 1 to 5 were 
assessed with a generalized linear mixed model with 
using PROC GLIMMIX in SAS (version 9.1.3, SAS 
Institute, Cary, North Carolina, USA). The interaction 
of time with treatment and center with treatment were 
also analyzed in the model. Group differences in the 
secondary outcomes were tested at day 1 to 5 using 
independent-samples t-test. 

A P-value <0.05 was considered statistically 
significant. All analyses were performed by using IBM 
SPSS Statistics for Windows (version 20.0, USA), except 
for analyses of changes in cough resolution rate from 
day 1 to 5, which were performed using SAS software.

RESULTS

Patient Characteristics
A total of 142 participants with moderate to 

severe URTI-cough aged 2 to 14 years old were 
randomly assigned to the JWZH group (n=73) or 
PPACCM group (n=69) between December 2019 
and March 2021. After randomization, 3 children 
were identified as ineligible, 2 of whom were under 
2 years old, and 1 had a cough score of less than 2; 
1 eligible children in the JWZH group did not take 
the medication due to self-reasons. Therefore totally 
138 participants were included in intention-to-treat 
population, 95.8% (68/71) of participants in the JWZH 
group and 94.0% (63/67) in the PPACCM group 
completed the study, while 7 withdrew from the 
trial due to unsatisfying effectiveness or adverse 
events (Figure 1). The baseline characteristics of 
the participants are shown in Table 1. There were 
no significant differences between the groups 
in demographic characteristics and baseline of 
disease (P>0.05). The proportion of fever case and 
use of antipyretic were similar between the two 
groups (15.5% to 11.9%, P=0.237; 14.1% to 11.9%, 
P=0.709, Table 1).

 

Primary Outcomes
In the multivariate Cox model, children receiving 

JWZH recovered faster than those receiv ing 
PPACCM, after adjustment for age, sex, body mass 
index, severity, and previous medical history and 

Figure 1. Enrollment, Randomization, and 
Follow-up in the Trial of JWZH for Children with URTI

Notes: URTI: upper respiratory tract infections; the same 
below

Randomly 
assigned (n=142)

Completed the study 
(n=68)

Included in intention-to-treat 
analysis (n=71)

Excluded (n=2)
-I nclusion criteria violation 

(n=1)
-D id not receive treatment 

(n=1)

D iscontinued treatment 
(n=3)

-Adverse effects (n=3)

Excluded (n=2)
-I nclusion criteria violation 

(n=2)

D iscontinued treatment 
(n=4)

-U nsatisfying effi cacy 
(n=2)

-Adverse effects (n=2)

Assigned to treatment group 
(n=73)

Assigned to control group 
(n=69)

Completed the study 
(n=63)

Included in intention-to-treat 
analysis (n=67)

stratifi cation by center (HR, 2.10; 95% CI, 1.29–3.40; 
P=0.003). A sub-group analysis based on cough 
severity was conducted and the results showed similar 
effect. The median time to cough resolution was 2.0 
days (95% CI, 1.9–2.1) for children receiving JWZH 
and 3.0 days (95% CI, 2.7–3.3) for children receiving 
PPACCM. Therefore, the median time to cough 
resolution was 1 day, or 33.3% shorter in the children 
receiving JWZH (Table 2 and Figure 2).

 
The 4-day cough resolution rate was 94.4% 

(67/71) in the JWZH group and 74.6% (50/67) in the 
PPACCM group. The former was 19.8% (95% CI: 
8.1%–31.5%) higher than the latter with a signifi cant 
difference (RR: 1.265, 95% CI: 1.088–1.470, P=0.001, 
Table 3).

Secondary Outcomes
The scores of daytime cough from day 2 to 5 

and nighttime cough from day 1 to 4 were statistically 
different between the two groups (all P<0.01). The 
scores of cough symptoms in the JWZH group were 
lower than those in the PPACCM group. There was 
no statistical difference in the scores of fever, nasal 
congestion, runny nose, and sneezing between the 
two groups from day 1 to 5 (all P>0.05). The detailed 



• 391 •Chin J Integr Med 2022 May;28(5):387-393

Table 1. Baseline Characteristics of Participants in 
Intention-to-Treat Analysis 

Characteristics
   JWZH 
(71 cases)

PPACCM 
(67 cases)

Age [Year, median (IQR)] 3.8 (2.6–5.7) 4.5 (3.3–6.8)

2–3 years [Case (%)] 38 (53.5) 27 (39.7)

4–7 years [Case (%)] 21 (29.6) 33 (48.5)

8–14 years [Case (%)] 12 (16.9)   8 (11.8)

Sex [Case (%)]

Male 41 (57.7) 33 (49.3)

Female 30 (42.3) 34 (50.7)

Body mass index [kg/m2, x–±s] 16.1±2.0 15.8±1.9

Number of URTIs in the past year 
(x–±s)

  2.5±1.1   2.9±1.3

Hospitalization history of 
respiratory diseases [Case (%)]

24 (33.8) 24 (35.8)

Underlining condition [Case (%)]

Variant cough   1 (1.4)   2 (3.0)

Asthma   3 (4.2)   1 (1.5)

Tobacco smoke exposure 29 (40.8) 35 (52.2)

Total symptom score
[Median (IQR)] 

  6 (4–9)   5 (4–6)

Total cough score  [Median (IQR)]   4 (3–5)   4 (3–5)

Severity of cough [Case (%)]

Moderate (Score: 2 to 4) 43 (60.6) 44 (65.7)

Severe (Score: 5 to 6) 28 (39.4) 23 (34.3)

Temperature [Case (%)]

<37.2 ℃ 60 (84.5) 59 (88.1)

37.2–38.5 ℃   6 (8.5)   7 (10.4)

>38.5 ℃   5 (7.0)   1 (1.5)

Nasal congestion [Case (%)] 36 (50.7) 35 (52.2)

Runny nose [Case (%)] 40 (56.3) 41 (59.7)

Sneeze [Case (%)] 29 (40.8) 20 (29.9)

Use of antipyretic [Case (%)] 10 (14.1)   8 (11.9)

Note: Sum of daytime and nighttime cough scores

Table 2. Median Time to Cough Resolution in 
Children with URTI (d)

Group
Total Moderate Severe

Case
Duration 
(95% CI)

Case
Duration 
(95% CI)

Case
Duration 
(95% CI)

JWZH   71 2.0 
(1.9–2.1)

  43 2.0 
(1.7–2.3)

  28 2.0 
(1.5–2.5)

PPACCM   67 3.0 
(2.7–3.3)

  28 3.0 
(2.4–3.6)

  23 4.0 
(3.5–4.5)

P value   <0.001   <0.001    0.003

Figure 2. Kaplan-Meier Analysis of Effect of 
JWZH on Time to Cough Resolution in Children
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Table 3. Changes of Cough Resolution Rate in 
Children with URTI from Day 1 to 5 [Case (%)]

Time 
point

   JWZH 
(71 cases)

PPACCM  
(67 cases)

 Difference 
(%, 95% CI)

RR (95% CI) P value 

Day 1 12 (16.9)   3 (4.5) 12.4 
(2.4–22.4)

3.775 
(1.114–12.789)

  0.019

Day 2 46 (64.8) 21 (31.3) 33.5 
(17.8–49.2)

2.067 
(1.394–3.064)

<0.001

Day 3 58 (81.7) 37 (55.2) 26.5 
(11.6–41.4)

1.479 
(1.161–1.884)

<0.001

Day 4 67 (94.4) 50 (74.6) 19.8 
(8.1–31.5)

1.265 
(1.088–1.470)

  0.001

Day 5 68 (95.8) 53 (79.1) 16.7 
(5.9–27.5)

1.211 
(1.061–1.382)

  0.003

changes in symptom scores of URTI from day 1 to 5 
are shown in Appendix 3.

In the generalized linear mixed model, changes in 

Figure 3. Changes of Cough Resolution Rate in 
Children with URTI from Day 0 to 5
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cough resolution rate from day 1 to 5 were statistically 
significant (P=0.0074). On day 5, the last day of the 
treatment, the cough resolution rate of the JWZH 
group was 95.8%, which was higher than 79.1% of 
the PPACCM group (P=0.003). The interaction effects 
between treatment and center and between treatment 
and time were not statistically significant (P=0.8864, 
P=0.6697, respectively, Table 3 and Figure 3).

Safety Observation
Adverse events were reported in 5.6% (4/71) 

participants in the JWZH group and 4.5% (3/67) in 
the PPACCM group. Two patients in each group 
withdrew from the trial due to adverse events. All 
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It is a well-known medication composed of natural 
medicinal herbs. The possible mechanism underlying 
the beneficial effects of JWZH may mediated via 
synergistic regulation of several biological pathways, 
such as signal transduction, immune system, cell 
growth, apoptosis, cancer, and other related signaling 
pathways.(20) A pharmacodynamics study showed 
that JWZH power had a significant inhibitory effect 
on influenza A virus Tianjin Jinnan/15/2009 strain 
(H1N1 subtype) and CoxB3, and slight inhibitory effect 
on HSV-1 and rhinovirus in vitro; its mechanism 
might involve the reduction of neuraminidase activity 
(Xie JR, personal communication, 2021). 

In this study, since the current guidelines did 
not recommend specific drugs for children with 
URTI-associated cough, and placebo would not be 
accepted by Chinese parents, we used PPACCM as 
control, which was one of the most commonly used 
over-the-counter medications and recommended by 
the guidelines for URTI in children in China.(14) It is 
composed of paracetamol, atificial cow-bezoar and 
chlorphenamine maleate, with antipyretic, analgesic 
and antihistamine effects. The results of this study 
showed that the median cough resolution time of 
PPACCM for children with moderate to severe URTI-
associated cough was 3 days, which was consistent 
with the average of 3.6±1.2 days reported in a 
previous study.(16)

Our study has some limitations. First, it was not a 
double blind placebo-controlled trial. JWZH was given 
as powder, and PPACCM was given as granules. 
Since PPACCM is a commonly used over-the-counter 
medication in pediatrics, it can be easily distinguished 
by Chinese children and their parents, and JWZH, 
a Tibetan medicinal patent medicine, has a unique 
smell, we could not find appropriate placebos for 
JWZH and PPACCM that had a similar form, color and 
taste. So we used an open-label, positive drug control 
design. Although it cannot be completely ruled out 
that the placebo effect may cause a shorter duration 
of cough, it still has application value for evaluating 
the effectiveness of JWZH in the real world. Second, 
there was a potential selective bias of participants. 
The study began to recruit participants in December 
2019; however, after the outbreak of COVID-19 in 
January 2020, all patients with fever were placed in 
fever clinics according to China's epidemic prevention 
and control policy, then only children with URTI who 

Table 4. Summary of Adverse Events [Case (%)]

Adverse events
   JWZH 
(71 cases)

PPACCM 
(67 cases)

P value

Vomiting 1 (1.4) 1 (1.5) >0.999

Diarrhea 1 (1.4) 1 (1.5) >0.999

Increased stool frequency 3 (4.2) 1 (1.5)   0.654

Fever 0 1 (1.5)   0.486

adverse events were mild and resolved without 
treatment. No serious events were found in both 
groups (Table 4). 

DISCUSSION

There are few registered RCT in the field of 
pediatrics of Tibetan medicine. The results of our 
RCT demonstrated that the application of JWZH was 
associated with the shortening of cough duration and 
the improvement of cough resolution rate in children with 
URTI-associated cough. Currently, a series of reviews 
of the most recent evidence showed that the best 
therapeutic approaches for children and adolescents 
with acute cough remain unclear,(5,17,18) and the natural 
duration of URTI-associated cough in children often 
continues for 1–2 weeks or even more.(3,19) Acute cough 
and other associated symptoms of UTRI can be safely 
managed by using non-sedative medications especially 
natural compounds including honey,(5) glycerol, and 
herb-derived components.(17) Therefore, this fi nding may 
have a positive clinical signifi cance for the management 
of cough in children with URTI.

The effect of JWZH for treating cough in our 
study was consistent with and slightly superior 
to a previous case series study conducted in the 
Tibet,(11) in which the total cough score decreased 
from 3.17 to 0.74 after 5 days of treatment. The 
difference in effectiveness between the two studies 
might due to the different conditions of participant, 
since 61.7% (37/60) of children included in the case 
series study were complicated with acute bronchitis 
or pneumonia. Besides, the study found that JWZH 
had similar effects with PPACCM on the symptoms 
of nasal congestion, runny nose, and sneezing in 
children with URTI, which was similar with another 
case series study evaluating the effect of JWZH in 
treating 50 cases of children with common cold.(12)

JWZH is a classic formula commonly used by 
Tibetan medicine for hundreds of years to treat coughs 
caused by respiratory tract infections in children. 
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did not have fever at their fi rst visit, were available for 
inclusion in this study. Third, outcome measurement 
was subjective and based on the self-reporting of 
parents. To avoid potential biases of self-reporting, we 
used cough resolution as the endpoint indicator, and 
it was defi ned as the cough disappeared continuously 
for 24 h. Therefore, the use of the two primary 
outcomes, although both subjective, may increase 
the credibility and repeatability of this trial. Besides, 
the research assistants who contacted the parents of 
participants were unaware of study group assignment.

In conclusion, in this trial, JWZH appeared to be a 
safe and effective therapy for decreasing the time to cough 
resolution and improving the 4-day cough resolution rate 
in children over 2 years old with URTI-associated cough. 
However, the absence of a placebo control weakened 
the evidence for effectiveness assessment of JWZH. 
A multicenter double-blind double-dummy RCT is still 
warranted to further confi rm its effectiveness.
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